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wo competing legends dominate the telling of California’s agricultural history.

According to the first legend, California farmers are progressive, highly educated,
early adopters of modern machinery, and unusually well organized. Through
irrigation, they made a “desert” bloom. Through cooperation, they prospered as their
high-quality products captured markets around the globe. This farmers-do-no-wrong
legend 1s the mainstay of the state’s powerful marketing cooperatives, government
agencies, and agricultural research establishment. According to the opposing legend,
the California agricultural system was founded by land-grabbers who continue to this
day to exploit impoverished migrant workers and abuse the Golden State’s natural
environment. (Even in its mildest form, this view faults California farmers for
becoming full-fledged capitalists, rather than opting for more traditional family farms
like their midwestern brethren.) Although the contest between these competing
interpretations of the nature of California’s farm system has raged for the past one-
and-a-half centuries, neither account has engaged in a systematic accumulation and
dispassionate analysis of the available data, and both have generally lacked the
comparative perspective needed to assess why California agriculture developed as it

did.



The Evolution of California Agriculture: 1850-2000

This chapter analyzes major developments in California’s agricultural history to
provide a better understanding of how and why the state’s current agricultural
structure and institutions emerged. We will focus on major structural transformations:
the growth and demise of the extensive wheat economy of the nineteenth century; the
shift to intensive orchard, vine, and row crops; and the emergence of modern livestock
operations. Intertwined with our discussion of sectional shifts will be an analysis of
some of the special institutional and structural features of California’s agricultural
development. Here we offer a brief look at the subjects of farm power and
mechanization, irrigation, the labor market, and farmer co-operatives. In all of these
areas, California’s farmers responded aggressively to their particular economic and
environmental constraints to create their own institutional settings. The results have
been remarkable. In recent years, this one state alone has accounted for one-tenth of
the value of the nation’s agricultural output. What distinguishes California from other
regions more than the volume of output, however, is the wide diversity of crops, the
capital intensity, the high yields, and the special nature of the state’s agricultural
institutions.

EXTENSIVE CROPS IN THE 19™ CENTURY

When disgruntled miners left the gold fields, they found an ideal environment for
raising wheat: great expanses of fertile soil and flat terrain combined with a climate of
rainy winters and hot, dry summers. By the mid-1850s, the state’s wheat output
exceeded local consumption, and California’s grain operations began to evolve into a
form of agriculture quite different from the family farms of the American North. The
image of lore is of vast tracts of grain, nothing but grain, grown on huge bonanza
ranches in a countryside virtually uninhabited except at harvest and plowing time.
While this picture is clearly overdrawn, it contains many elements of truth. California
grain operations were quite large by contemporary standards and extensively
employed labor-saving, scale-intensive technologies. As examples, they pioneered the
adoption of labor-saving gang plows, large headers, and combined harvesters.! Most of
the wheat and barley was shipped to European markets, setting a pattern of
integration into world markets that has characterized California agriculture to the
present. Large-scale operations, mechanization, and a reliance on hired labor would
also become hallmarks of the state’s farm sector.

Not only were California wheat farms typically larger and more reliant on labor-
saving machinery and animal (and later steam) power than midwestern and eastern
wheat farms, Californians grew fundamentally different varieties of wheat and
employed different cultural techniques than their eastern brethren. These biological
differences, although not generally appreciated, were critical to the success of the early
California wheat industry. In fact, when eastern farmers migrated to California they
had to relearn how to grow the crop. In the eastern U.S. (as well as in northern
Europe), grain growers planted either winter-habit varieties in the fall to allow the
seedlings to emerge before winter or vpring-habit varieties in the spring shortly before

! As we note later in this essay, ranchers vigorously pursued the development of technologies and production practices suited
to early California’s economic and environmental conditions. This search for economic large-scale, labor-saving technologies
culminated in the perfection of the combined grain harvester by local agricultural implements” producers in the early 1880s
and its widesPreadp diffusion among the region’s grain growers in the late 1880s and the 1890s. See Alan L. Olmstead and
Paul Rhode, “An Overview of California Agricultural Mechanization, 1870-1930,” Agricultural History, Vol. 62, No. 3, 1988.
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the last freeze. The difference was that winter-habit wheat required prolonged
exposure to cold temperatures and an accompanying period of dormancy
(vernalization) to shift into its reproductive stage. Spring-habit wheat, by contrast,
grew continuously without a period of vernalization, but generally could not survive
extreme cold. With the mild winters of California, farmers learned it was advantageous
to sow spring-habit wheat in the fall (as was common in the Mediterranean but
unheard of in the eastern U.S.).

California’s wheat experience exemplifies what happens in the absence of
continual biological innovation. After learning to cultivate Sonora and Club wheats in
the 1850s, 1860s, and 1870s, California grain growers focused most of their innovative
efforts on mechanization, and purportedly did little to improve cultural practices,
introduce new varieties, or even maintain the quality of their seed stock. According to
contemporary accounts, decades of monocrop grain farming, involving little use of
crop rotation, fallowing, fertilizer, or deep plowing, mined the soil of nutrients and
promoted the growth of weeds. Complaints that the land no longer yielded paying
wheat crops became common from the 1890s. The grain also deteriorated in quality,
becoming starchy and less glutinous. It is interesting to note these unsustainable “soil
mining” practices may well have been “economically rational” under the high interest
rates prevailing in the state in the mid-nineteenth century. The result was such sharply
declining yields in many areas that wheat, formerly the state’s leading staple, ceased to
be a paying crop and was virtually abandoned (as indicated in Figure 1).?

THE GROWTH OF SPECIALITY CROPS

Between 1890 and 1914, the California farm economy fundamentally and swiftly
shifted from large-scale ranching and grain-growing operations to smaller-scale,
intensive fruit cultivation. By 1910, the value of intensive crops equaled that of
extensive crops, as California emerged as one of the world’s principal producers of
grapes, citrus, and various deciduous fruits. Tied to this dramatic transformation was
the growth of allied industries, including canning, packing, food machinery, and
transportation services.

A vantage point on the state’s transformation is offered in Table 1, which provides
key statistics on the evolution of California agriculture between 1859 and 1997. Almost
every aspect of the state’s development after 1880 reflected the ongoing process of
intensification. Between 1859 and 1929, the number of farms increased about 700
percent. The average size of farms fell from roughly 475 acres per farm in 1869 to
about 220 acres in 1929, and improved land per farm dropped from 260 acres to about
84 acres over the same period. Movements in cropland harvested per worker also point
to increased intensity of cultivation after the turn of the century. The land-to-labor
ratio fell from about 43 acres harvested per worker in 1899 to 20 acres per worker in
1929. The spread of irrigation broadly paralleled the intensification movement.
Between 1869 and 1889, the share of California farmland receiving water through
artificial means increased from less than one percent to five percent. Growth was
relatively slow in the 1890s, but expansion resumed over the 1900s and 1910s. By
1929, irrigated land accounted for nearly 16 percent of the farmland.

2 Shav‘;, How to Increase the Yield of Wheat in California, pp. 255-57; Blanchard, Improvement of the Wheat Crop in California,
pp- 1-5.
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Table 1. California’s Agricultural Development

Y No. of Land in Improved Cropland No. of Irrigated  Ag. Labor
ear Farms
Farms Farms Land Harvested Ieri Land Force
rrigated
(1,000) e (1,000 Acres)------------ (1,000) (1,000 Acres) (1,000)

1859 19 8,730 -- -- -- -- 53
1869 24 11,427 6,218 -- -- 60-100 69
1879 36 16,594 10,669 3,321 - 300-350 109
1889 53 21,427 12,223 5,289 14 1,004 145
1899 73 28,829 11,959 6,434 26 1,446 151
1909 88 27,931 11,390 4,924 39 2,664 212
1919 118 29,366 11,878 5,761 67 4,219 261
1929 136 30,443 11,465 6,549 86 4,747 332
1939 133 30,524 - 6,534 84 5,070 278
1949 137 36,613 - 7,957 91 6,599 304
1959 99 36,888 - 8,022 74 7,396 284
1969 78 35,328 - 7,649 51 7,240 240
1978 73 32,727 -- 8,804 56 8,505 311
1987 83 30,598 -- 7,676 59 7,596 416
1997 74 27,699 - 8,543 56 8,713 260

Sources: Taylor and Vasey, “Historical Background,” in Rhode, 1995.

U.S. Bureau of the Census: Fifteenth Census 1930, Vol. 4; Census of Agriculture 1959, California, Vol. 1, Part 48; 7980
Census of Population, California, Vol. 1, Part 6; Census of Agriculture 1997, California, downloaded from
http://www.nass.usda.gov/census/census97/volumel/ca-5/cal_01.pdf; 71990 Census of Population, California, Section
1; 2000 Census, “Industry by Sex : 2000 Data Set: Census 2000 Summary File 3 (SF 3)—Sample Data” downloaded
at http://factfinder.census.gov.

Thomas Weiss, Unpublished data.

Data on the value and composition of crop output put California’s agricultural
transformation into sharper relief. Between 1859 and 1929, the real value of the state’s
crop output increased over 25 times. Growth was especially rapid during the grain
boom of the 1860s and 1870s, associated primarily with the expansion of the state’s
agricultural land base. Subsequent growth in crop production was mainly due to
increasing output per acre and was closely tied to a dramatic shift in the state’s crop
mix. After falling in the 1860s and 1870s, the share of intensive crops in the value of
total output climbed from less than 4 percent in 1879 to over 20 percent in 1889. By
1909, the intensive share reached nearly one-half, and by 1929, it was almost four-
fifths of the total.’

Figure 1 provides further documentation of the transformation of California’s crop
mix over the late 19" and early 20" centuries. The Figure shows how cropland
harvested in California was distributed across selected major crops over the 1879-1997
period. The acreage data reveal that in 1879, wheat and barley were grown on over 75
percent of the state’s cropland whereas the combined total for the intensive crops
(fruit, nuts, vegetables, and cotton) was around five percent. By 1929, the picture had
changed dramatically. Wheat and barley then accounted for about 26 percent of the

3 After 1909, cotton and sugar beets became important, contributing to the impressive rise of the intensive share in the 1910s
and 1920s. For a more complete treatment of these issues, see Paul W. Rhode, “Learning, Capital Accumulation, and the
Transformation of California Agriculture,” Journal of Economic History, Vol. 55, No. 4, December 1995.
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California Agriculture: Dimensions and Issues
cropland harvested and the intensive crop share stood around 35 percent. In absolute

terms, the acreage in the intensive crops expanded over ten times over this half-
century while that for wheat and barley fell by more than one-third.*

Figure 1. Distribution of California Cropland Harvested, 1879-1997
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Data on shipments of California fresh, dried, and canned fruits and nuts reveal the
sector’s spectacular expansion over this period. During the 1870s and 1880s, growth
rates exceeded 25 percent per year (no doubt, in part, reflecting the small base).
Shipments continued to grow at robust rates of about eight percent per annum over
the 1890s and 1900s. By 1919, California produced 57 percent of the oranges, 70
percent of the prunes and plums, over 80 percent of the grapes and figs, and virtually
all of the apricots, almonds, walnuts, olives, and lemons grown in the United States. In
addition, California produced significant quantities of apples, pears, cherries, peaches,
and other lesser crops.

The spectacular growth in California production of specialty crops had important
international consequences as traditional Mediterranean exporters of many crops were
first driven from the lucrative U.S. market and then faced stiff competition from the
upstart Californians in their own backyard of northern Europe. California production
significantly affected the markets and incomes of raisin growers in Mdlaga and
Alicante, prune growers in Serbia and Bosnia, and citrus growers in Sicily.’

*The data also show that the corn crop, which nationally always accounted for more acreage than the wheat and barley crops

combined, was of far less significance in the state.

;_Ilosé Morilla Critz, Alan L. Olmstead, & Paul W. Rhode, “Horn of Plenty’: The Globalization of Mediterranean
%r%iculture and the Economic Development of Southern Europe, 1880-1930,” Journal of Economic History (June 1999), pp.

316-52.
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Explanations for the causes and timing of California’s structural transformation
have long puzzled scholars. The traditional literature yields numerous causal factors,
including: (1) increases in demand for income-elastic fruit products in eastern urban
markets; (2) improvements in transportation, especially the completion of the
transcontinental railroad; (3) reductions in the profitability of wheat due to slumping
world grain prices and falling local yields; (4) the spread of irrigation and the
accompanying breakup of large land holdings; (6) the increased availability of “cheap”
labor; and (6) the accumulation of knowledge about California’s environment and
suitable agricultural practices. Yet a careful investigation of the transformation yields a
surprising result: much of the credit for the shift to intensive crops must be given to
exogenous declines in real interest rates and to “biological” changes as farmers learned
more about how to grow new crops in the California environment.

Isolated from America’s financial markets, California farmers faced high, even
astronomical, interest rates, which discouraged capital investments. Rates fell from well
over 100 percent during the Gold Rush to about 30 percent circa 1860. The downward
trend continued with real rural mortgage rates approaching 8 to 12 percent by 1890.
The implications of falling interest rates for a long-term investment such as an orchard
were enormous. As one Bay Area observer noted in the mid-1880s, the conversion of
grain fields to orchards “has naturally been retarded in a community where there is
little capital, by the cost of getting land into orchard, and waiting several years for
returns.”® Calculations indicate that the break-even interest rate for the wheat-to-
orchard transition was about 10 to 13 percent (at rates above 15 percent the value of
investments in orchards started to turn negative). These estimates conform fairly
closely to the interest rate levels prevailing in California when horticulture began its
ascent.

A second key supply-side force was the increase in horticultural productivity
associated with biological learning. Yields for leading tree crops nearly doubled
between 1889 and 1919. When the Gold Rush began, the American occupiers knew
little about the region’s soils and climate. As settlement continued, would-be farmers
learned to distinguish the better soils from poorer soils, the more amply watered land
from the more arid, the areas with moderate climates from those suffering greater
extremes. Occasionally overcoming deep-seated prejudices, farmers learned which soils
were comparatively more productive for specific crops.” California fruit growers
engaged in a similar time-consuming process of experimentation to find the most
appropriate plant stocks and cultural practices. Existing varieties were introduced
from around the world, and new varieties were created. In the early 1870s, USDA
plant specialists established the foundation for the state’s citrus industry with navel
orange budwood imported from Bahia, Brazil. Plums and prune trees were brought in
from France and Japan; grape vines from France, Italy, Spain, and Germany; and figs
(eventually together with the wasps that facilitated pollination) from Greece and
Turkey. Plant breeders also got in on the act. The legendary Luther Burbank, who
settled in California in 1875, developed hundreds of new varieties of plums and other
fruits over his long career.®

¢ J. Burns, “A Pioneer Fruit Region,” Overland Monthly, 2nd Series, Vol. 12, No. 67, 1888.

7U.S. Weather Bureau, Climatology of California Bulletin L, 1903; U.S. Bureau of the Census, Tenth Census, 1880, Vol. 6,
Cotton Production, Part 2, 1884.

8 Warren Tulfts, Rich Pattern of California Crops, University of California Press, Berkeley, 1946; Robert Hodgson, “California
Fruit Industry,” Economic Geography, Vol. 9, No. 4,1993.
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In part, the growth of horticultural knowledge occurred through the informal
“folk process” highlighted in William Parker’s classic treatment of American
agriculture. Over time, the process of research and diffusion became increasingly
formalized and institutionalized. Agricultural fairs served to demonstrate new practices
and plants. As an example, a series of major citrus expositions, held annually in
Riverside from the late 1870s on, helped popularize the new Bahia orange variety. An
emerging group of specialty farm journals, such as the Southern California Horticulturwt,
California Citrograph, and California Fruit Grower, supplemented the stalwart Pacific Rural
Press to spread information about fruit growing.” The California State Board of
Horticulture, formed in 1881, provided an active forum for discussion of production
and marketing practices, especially through its annual convention of fruit growers. The
Agricultural College of the University of California, under the leadership of Eugene
Hilgard and Edward Wickson, intensified its research efforts on horticultural and
viticultural problems after the mid-1880s. By the early 1900s, the USDA, the state
agricultural research system, and local cooperatives formed an effective working
arrangement to acquire and spread knowledge about fruit quality and the effects of
packing, shipping, and marketing on spoilage and fruit appearance. These efforts led to
the development of pre-cooling and other improved handling techniques, contributing
to the emergence of California’s reputation for offering higher-quality horticultural
products. This learning process eventually propelled California’s horticultural sector to

® More generally, the example of the state’s

a position of global leadership.’
horticultural industry highlights the important, if relatively neglected, contribution of
biological learning to American agricultural development before the 1930s."

A second major transformation took place in the early twentieth century with the
increased cultivation of row crops including sugar beets, vegetables, and most notably
cotton (see Figure 1). These changes represented an intensification of farming with
significant capital investments and often led to shifts onto what had been marginal or
under-utilized lands. The advent of cotton, which by 1950 had become the state’s most
valuable crop, offers another important case study in the continuing evolution of
California agriculture.

The California Cotton Economy

From Spanish times, visionaries attempted to introduce cotton into California on a
commercial basis. A variety of factors, including the high cost of labor, the distance
from markets and gins, and inadequate knowledge about appropriate varieties, soils,
etc. doomed these early efforts. The real breakthrough came during World War I when
high prices coupled with government research and promotional campaigns encouraged
farmers in the Imperial, Coachella, and San Joaquin Valleys to adopt the crop. Figure

® William Parker, “Agriculture,” American Economic Growth: An Economist’s History of the United States, Lance Davis et al.,
Editors, Harper and Row, New York, 1972; Chatles Teague, Fifty Years A Rancher: The Recollections of Ha%f a Centur
Devoted to the Citrus and Walnut Industries of California_and to Furthering the Cooperative Movement in Agriculture, War
Ritchie, Los Angeles, 1944; Robert Cleland and Osgood Hardy, March of Industry, Powell, Los Angeles, 1929.

' The initially high cost of capital helps explain why the learning process concerning the best practice in fruit cultivation was
so prolonged. The discovery process involved both actual investment in learning, and learning by doing, utilizing a capital-
intensive production process. The high initial rates of interest almost surely reduced the amount of investment undertaken
and lengtlgened the learning process. édward Wickson, California Fruit, Pacific Rural Press, San Francisco, 1900, p.50, notes
one interesting response of early fruit growers to the high value of capital and time: orchardists in the 1850s frequently
Planted dwarf trees, which began bearing sooner than standard stocks.

! Alan L. Olmstead and Paul W. Rhode, “The Red Queen and the Hard Reds: Productivity Growth in American Wheat,
1800-1940,” Journal of Economic History, Vol. 62, No. 4, December 2002, pp. 929-966.
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2 illustrates acres harvested, bales produced, and yields per acre, from 1910 to 1964.
The tremendous absolute increase in California’s cotton acreage since the 1920s
contrasts with the absolute decline nationally. California’s acreage in cotton ranked 14"
out of 15 cotton-producing states in 1919; by 1959 it ranked second.

Figure 2. California Cotton, 1910-2000
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Several factors distinguished California’s cotton industry from other regions. First,
cotton yields were typically more than double the national average. High yields
resulted from the favorable climate, rich soils, controlled application of irrigation
water, use of the best agricultural practices and fertilizer, adoption of high quality
seeds, and relative freedom from pests. Second, the scale and structure of cotton farms
was remarkably different in California. From the mid-1920s through the 1950s, the
acreage of a California cotton farm were about five times that of farms in the Deep
South. As an example of the structural differences between California and other
important cotton states, in 1939 farms producing 50 or fewer bales grew to about 17
percent of the output in California, but in other leading cotton states, farms in this
class produced at least 80 percent of all cotton output. One-half of the output in
California was grown on farms producing more than 200 bales. For the nation as a
whole, one-half of the output was raised on farms producing fewer than 13 bales. Thus,
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it is not surprising that California’s gross income per cotton farm was almost nine times
the national average.”

Other distinctive features of California cotton farms were their more intensive use
of power and their earlier mechanization of pre-harvest activities. In 1929, a California
farm was almost 20 times more likely to have a tractor than a Mississippi farm." The
Pacific Rural Press in 1927 offered a description of the highly mechanized state of many
California cotton farms: “[M]en farm in sections...By the most efficient use of tractor
power and tools, one outfit with a two-man daylight shift plants 100 acres per day, 6
rows at a time, and cultivates 70 acres 4-rows at a time.”' The more rapid adoption of
tractors (besides reducing pre-harvest labor demands) created a setting favorable to
further modernization. When picking machines became available, farmers already
possessed the mechanical skills and aptitudes needed for machine-based production.

The larger size of cotton operations in California and the more intensive use of
tractors reflected a fundamentally different form of labor organization than that which
dominated the South. By the 1940s, on the eve of cotton harvesting mechanization,
most cotton in California was picked on a piece-rate basis by seasonal laborers under a
contract system.” Although conditions varied, a key ingredient was that a labor
contractor recruited and supervised the workers, and dealt directly with the farmer,
who might have had little or no personal contact with his laborers. This type of
arrangement implied different class and social relationships from those that prevailed
in much of the South. The California farm worker was more akin to an agricultural
proletarian than to a rural peasant. The proverbial paternalism of southern planters
toward their tenants had few parallels in California.

As with many crops, California cotton growers also led the way in harvest
mechanization. Many of the factors discussed above, including pre-harvest
mechanization (and familiarity with machines), relatively high wages, large-scale
operations, high yields, a flat landscape, and a relative absence of rain during the
harvest season all aided in the adoption of the mechanical harvester. Spindle picking
machines first appeared on a commercial basis following World War II. In 1951, over
50 percent of the California crop was mechanically harvested compared to about 10
percent for the rest of the nation. At that time, about 50 percent of all the machines in
operation in the United States were at work on California farms.'®

LIVESTOCK PRODUCTION

Similar forces—early adoption of large-scale operations and advanced
technologies —characterized California’s livestock economy. The broad trends in
livestock production in California since 1850 are reflected in Figure 3, which graphs
the number of head of various types of livestock in the state as aggregated into a

2 Moses S. Musoke and Alan L. Olmstead, “The Rise of the Cotton Industry in California: A Comparative Perspective,”
Journal of Economic History, Vol. XLII, No. 2, June 1982.

5U.S. Bureau of the Census, U.S. Census of Agriculture: 1959, General Report: Statistics by Subjects, Vol. II.

¥ Pacific Rural Press, April 2, 1927. One of the more notable growers in Kern County was Herbert Hoover, who regularl
raised 400 acres of cotton on his 1,200 acre farm during the 1920s. See Los Angeles Times, Farm and Tractor Section, May 8},’
1921; California Cotton Journal, April 1926.

® California Committee to Survey the Agricultural Labor Resources, Agricultural Labor in the San Joaquin Valley: Final Regort
t{giflj;ecommendations, Sacramento, March 15, 1951; Lloyd H. Fisher, The Harvest Labor Market in California, Cambridge,
* Musoke and Olmstead, 1982.
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measure of animal units fed.” The region emerged from the Mexican period primarily
as a cattle producer. A series of droughts and floods in the 1860s devastated many
herds, and when recovery occurred in the 1870s, sheep-raising had largely replaced
cattle-ranching. Indeed, by 1889, the state became the nation’s leading wool producer,
with almost 13 percent of national output.'®

Figure 3. California Livestock Inventories, 1850-1997
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Many of the livestock ranches of the nineteenth century operated on extremely
large scales. Examples of these operations include Miller-Lux, Tejon, Kern County
Land Company, Flint-Bixby, Irvine, Stearns, and Hearst. With the intensification of
crop production in California, livestock activities tended to grow slowly. Although the
smaller family-sized farms began to replace the large bonanza grain farms and
livestock ranches, “general” or “mixed” farms modeled on midwestern prototypes
remained rare. This is reflected in the relatively small role of swine production in
Figure 3. Largely as a result, over the 20" century, livestock production was relatively
less important in California than in the country as a whole. For example, over the
1930-97 period, the share of the market value of sales of livestock and livestock
products in the combined market value of sales of crops, livestock, and livestock
products has almost always exceeded one-half nationally whereas, in California it
usually hovered around one-third.

7 This measure combines livestock into dairy-cow-equivalents using the following weights: dairy cows=1; non-dairy
cows=0.73; sheep=0.15; goats=0.15; hogs=0.18; horses and mules=0.88; chickens=0.0043. The weights are derived from
EM 64, There may be sligﬁt discrepancies arising from their application to census-based animal stock.

8 U.S. Bureau of the Census, Census of Agriculture 1959, General Report, Vol. IL.
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The chief exceptions to the generalized pattern of slow growth over the early 20"
century were dairy and poultry raising. These activities steadily expanded, primarily to
serve the state’s rapidly growing urban markets. In 1993, California replaced
Wisconsin as the nation’s number one milk producer.” Between 1900 and 1960, the
number of milk cows grew at a rate of 1.5 percent per annum and the number of
chickens at a 3.3 percent rate. Output growth was even faster as productivity per
animal unit expanded enormously, especially in the post-1940 period. From the 1920s,
California was a leader in output per dairy cow. For example, in 1924 milk production
per dairy cow in California was 5,870 lbs., while similar figures for Wisconsin and the
U.S. were 5,280 and 4,167 lbs. respectively.”® A similar pattern is found more recently.
In 2000, California dairy cows produced an average of 21,169 Ibs. of milk. The U.S.
average was 18,204 lbs., while Wisconsin lagged behind with an average of 17,306
Ibs.”!

The post-1940 period also witnessed a dramatic revival of the state’s cattle sector
outside dairying. The number of non-milk cows in California increased from about 1.4
million head in 1940 (roughly the level prevailing since 1900) to 3.8 million in 1969.
This growth was associated with a significant structural change that was pioneered in
California and Arizona—the introduction of large-scale commercial feed-lot
operations.” By 1953, large feedlots had emerged as an important feature of the
California landscape, with over 92 percent of the cattle on feed in lots of a capacity of
1,000 or more head. Between 1953 and 1963, the number of cattle on feed in California
and the capacity of the state’s feedlots tripled. At the same time the average size of the
lots soared. By 1963, almost 70 percent of the cattle on feed were in mega-lots of
10,000 or more head. A comparison with other areas provides perspective. In 1963,
there were 613 feed lots in California with an average of about 3,100 head per lot. By
contrast, lowa had 45,000 feedlots with an average of less than 63 head per lot; Texas
had 1,753 feed lots with an average of 511 head per lot. More generally, by the 1960s
the size of cattle herds in California far exceeded the national average. Employment of
state-of-the-art feed lots and modern science and veterinary medicine along with
favorable climatic conditions allowed ranchers in California and Arizona to achieve
significant efficiencies in converting feed to cattle weight. In the 1960s, larger
commercial feedlots started to become more prevalent in the Southwest and in the
Corn Belt.” Thus, as in other cases, technologies developed in California spread to
reshape agricultural practices in other regions.

MECHANIZATION AND FARM POWER

A hallmark of California agriculture since the wheat era has been its highly
mechanized farms. Nineteenth-century observers watched in awe as cumbersome
steam tractors and giant combines worked their way across vast fields. In the twentieth
century, California farmers led the nation in the adoption of gasoline tractors,

®U.S. Department of Agriculture, Agricultural Statistics, 1995.

2 U.S. Department of Agriculture, Statistics Bulletin 218, 1957.

#U.S. Department of Agriculture, Agricultural Statistics, 2002. http://www.usda.gov/nass/pubs/agr02/02_ch8.pdf. The
2002 data are preliminary.

2 Committee on Agriculture, Nutrition, and Forestry, U.S. Senate, “Farm Structure: A Historical Perspective on Changes in
the Number and Size of Farms,” April 1980.

ZJohn A. Hopkin and Robert C. KF;amer, Cattle Feeding in America, Bank of America, San Francisco, February 1965.
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mechanical cotton pickers, sugar beet harvesters, tomato harvesters, electric pumps,
and dozens of less well-known machines.

The story of agricultural mechanization in California illustrates the cumulative
and reinforcing character of the invention and diffusion processes. Mechanization of
one activity set in motion strong economic and cultural forces that encouraged further
mechanization of other, sometimes quite different, activities. On-farm mechanization
was closely tied to inventive efforts of local mechanics. Specialized crops and growing
conditions created demands for new types of equipment. Protected by high
transportation costs from competition with large firms located in the Midwest, a local
farm implement industry flourished by providing Pacific Coast farmers with
equipment especially suited to their requirements. In many instances the inventors
designed and perfected prototypes that later captured national and international
markets. Grain combines, track-laying tractors, giant land planes, tomato pickers, and
sugar beet harvesters, to name but a few, emerged from California’s shops.

Several factors contributed to mechanization. In general, California farmers were
more educated and more prosperous than farmers in many areas of the country. These
advantages gave them the insight and financial wherewithal to support their penchant
for tinkering. Nowhere was this more evident than on the bonanza ranches, which
often served as the design and testing grounds for harvester prototypes. The large scale
of many California farms allowed growers to spread the fixed cost of expensive
equipment. The scarcity of labor in California meant relatively high wage rates and
periods of uncertain labor supply. The climate and terrain were also favorable.
Extensive dry seasons allowed machines to work long hours in near-ideal conditions,
and the flat Central Valley offered few obstacles to wheeled equipment. In the cases of
small grains and cotton, mechanization was delayed in other regions of the country
because free-standing moisture damaged the crops. Such problems were minimal in
California. All things considered, the state’s climatic and economic conditions were
exceptionally conducive to mechanization.

As an index of the level of mechanization, Figure 4 shows the real value of
implements per farm in California and other major regions. Over the years 1870 to
1930 the average value of implements per California farm was about double the
national average. The new generation of farm equipment of the nineteenth century
relied increasingly on horses and mules for power. Horses on any one farm were
essentially fixed assets. A stock of horses accumulated for a given task was potentially
available at a relatively low variable cost to perform other tasks. Thus, once a farmer
increased his pool of horses, he was more likely to adopt new power-intensive
equipment. For these reasons, an examination of horses on California farms will yield
important insights into the course of mechanization. In 1870 the average number of
horses and mules on a California farm was almost three times the national average, and
the number of horses and mules per male worker was more than twice the national
average. Throughout the nineteenth century, California farmers were using an
enormous amount of horsepower.”

California was a leader in the early adoption of tractors. By 1920, over 10 percent
of California farms had tractors compared with 3.6 percent for the nation as a whole.
In 1925, nearly one-fifth of California farms reported tractors, proportionally more

% Alan L. Olmstead and Paul Rhode, 1988.
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than in Illinois or lowa, and just behind the nation-leading Dakotas. These figures
actually understate the power available in California, because the tractors adopted in
the West were, on average, substantially larger than those found elsewhere.” In
particular, western farmers were the predominant users of large track-laying tractors,
which were invented in California. The state’s farmers were also the nation’s pioneers
in the utilization of electric power. The world’s first purported use of electricity for
irrigation pumping took place in the Central Valley just before the turn of the century.
Consistent data on rural electricity use are not available until 1929. At that time, over
one-half of California farms purchased electric power compared with about one-tenth
for the United States as a whole One of the best proxies for electrification is the
number of agricultural pumps. Over the period 1910 to 1940, the state accounted for
roughly 70 percent of all of the nation’s agricultural pumps.”

Figure 4. Real Value of Implements Per Farm, 1870-1930
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The abundant supply of power on California farms encouraged local
manufacturers to produce new types of equipment, and in turn, the development of
new and larger implements often created the need for new sources of power. This
process of responding to the opportunities and bottlenecks created by previous
technological changes provided a continuing stimulation to innovation. Tracing the
changes in wheat farming technology will illustrate how the cumulative technological
changes led to a distinctly different path of mechanical development in the West as
compared to that which occurred elsewhere.”

#U.S. Bureau of the Census, Sixteenth Census of the United States: 1940, Agriculture Vol. 1, Part 6.

* Electrical Times, January 2, 1948; U.S. Bureau of the Census, Fifteenth Census of the United States: 1930, Agriculture Vol.
11, Part 3.

7 In the early period many of these pumps were driven by steam and internal combustion engines.

® For further development of these general themes, see Nathan Rosenberg, Inside the Black Box: Technology and Economics,
Cambridge University Press, Cambridge, 1982.
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Almost immediately after wheat cultivation began in the state, its farmers
developed a distinctive set of cultural practices. Plowing the fertile California soil was
nothing like working the rocky soils in the East or the dense sod of the Midwest. In
California, ranchers used two, four, and even eight-bottomed gang plows, cutting just
a few inches deep. In the East, plowing one-and-one-half acres was a good day’s work
in 1880. In most of the prairie regions, two-and-one-half acres were the norm. In
California, it was common for one man with a gang plow and a team of eight horses to
complete six to ten acres per day. The tendency of California’s farmers to use larger
plows continued into the twentieth century. After tractors came on line, the state’s
farmers were also noted for using both larger models and larger equipment. This
pattern influenced subsequent manufacturing and farming decisions.”

The preference for large plows in California stimulated local investors and
manufacturers who vied to capture the specialized market. As evidence of the different
focus of their innovative activity, the U.S. Agricultural Commissioner noted that
“patents granted on wheel plows in 1869 to residents of California and Oregon largely
exceed in number those granted for inventions of a like character from all the other
states of the Union.” Between 1859 and 1873 California accounted for one-quarter of
the nation’s patenting activity for multi-bottom plows. By way of contrast, the state’s
contribution to the development of small single-bottom plows was insignificant.” The
experience with large plows directly contributed to important developments in the
perfection and use of listers, harrows, levelers, and earth-moving equipment.

The adoption of distinctive labor-saving techniques carried over to grain sowing
and harvest activities. An 1875 USDA survey showed that over one-half of midwestern
farmers used grain drills, but that virtually all California farmers sowed their grain.”
California farmers were sometimes accused of being slovenly for using sowing, a
technique which was also common to the more backward American South. However,
the use of broadcast sowers in California reflected a rational response to the state’s
own factor price environment, and bore little resemblance to the hand-sowing
techniques practiced in the South. Among the broadcasting equipment used in
California were advanced high-capacity endgate seeders of local design. By the 1880s
improved models were capable of seeding up to 60 acres in one day. By contrast, a
standard drill could seed about 15 acres per day and a man broadcasting by hand
could seed roughly 7 acres per day.” The use of labor-saving techniques was most
evident on the state’s bonanza wheat ranches, where some farmers attached a
broadcast sower to the back of a gang plow and then attached a harrow behind the
sower, thereby accomplishing the plowing, sowing, and harrowing with a single
operation.”

California wheat growers also followed a different technological path in their
harvest operations by relying primarily on headers instead of reapers. This practice

® U.S. Bureau of the Census, Tenth Census of the United States: 1880, Agriculture Vol. 3; U.S. Department of Agriculture,
Monthly Crop Report, 1918.

»U.S. ]%epartment of Agriculture, Agricultural Report, 1869.

*'U.S. Patent Office, Subject-matter Index of Patents for Inventions Issued by the United States Patent Office from 1790 to 1873,
inclusive, Government Printing Office, Washington, D.C,, 1974.

2U.S. Department of Agriculture, Agricultural Report , 1875.

# Leo Rogin, The Introduction of Farm Machinery in its Relation to the Productivity of Labor in the Agriculture of the United
States During the Nineteenth Century, University of California Publications in Economics, Vol. 9, University of California
Press, Berkeley, 1931; R.L. Adams, Farm Management Notes for California, UC Associated Students’ Store, BerKeIe , 1921,

* For example, Reynold Wik, The Mechanization of Agriculture and the Grain Trade in the Great Central Valley o Cali{ornia,
Pioneer Museum Project Grant Proposal, 1974. A’ copy is held in the F. Hal Higgins Library of Agricultural Technology at
UC Davis; Rogin, 1931.
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would have important implications for the subsequent development of combines in
California. The header cut only the top of the straw. The cut grain was then
transported on a continuous apron to an accompanying wagon. Headers typically had
larger cutting bars and, hence, greater capacity than reapers, but the most significant
advantage was that headers eliminated the need for binding. The initial cost of the
header was about 50 to 100 percent more than the reaper, but its real drawback was in
humid areas where the grain was not dry enough to harvest unless it was dead ripe.
This involved huge crop risks in the climate of the Midwest, risks that were virtually
nonexistent in the dry California summers. For these reasons California became the
only substantial market for the header technology.

The header technology evolved in an entirely different direction from the reaper,
leading directly to the development in California of a commercial combined harvester.
From the starting point of the header, it was quite simple and natural to add a thresher
pulled along its side. There had been numerous attempts in the East and Midwest to
perfect a machine that reaped and threshed in one operation. Among those that came
closest to succeeding was Hiram Moore’s combine built in Kalamazoo, Michigan, in
1835. But in the humid Midwest, combining suffered from the same problems with
moisture that had plagued heading. In 1853 Moore’s invention was given new life
when a model was sent to California, where it served as a prototype for combine
development.” After several decades of experimentation in California, workable
designs were available by the mid-1880s and the period of large-scale production and
adoption began. Most of the innovating firms, including the two leading
enterprises —the Stockton Combined Harvester and Agricultural Works and the Holt
Company —were located in Stockton.

During the harvest of 1880 “comparatively few” machines operated in California,
and agricultural authorities, such as Brewer and Hilgard, clearly suggest that even
those machines should be considered as experimental. In 1881 about 20 combines were
under construction in Stockton.* By 1888, between 500 and 600 were in use. The first
truly popular model was the Houser, built by the Stockton Combined Harvester and
Agricultural Works. In 1889, its advertisements claimed that there were 500 Houser
machines in use, and that they outnumbered all of the competitors put together.” Soon
thereafter, machines in the Holt line overtook the Houser. The innovative products of
the Holt company, which included in 1893 the first successful hillside combine, became
dominant on the West Coast. By 1915 Holt’s advertisements boasted that over 90
percent of California’s wheat crop was harvested by the 3,000 Holt combines in the
state.® It is important to recognize that the adoption of combine-harvesters east of the
Rockies was only in its infancy at this date.

Combine models that eventually were adopted in the Midwest and Great Plains
were considerably smaller than West Coast machines. The primary reasons for the
differences were undoubtedly cost and scale considerations, but the prejudice in the
East that large teams of horses were unworkable and the lack of practice probably
played important roles.” In California the opposite attitudes were said to prevail. The

* F. Hal Higgins, “John M. Horner and the Development of the Combine Harvester,” Agricultural History, Vol. 32, 1958;
Farm Implement News, 1888.

*1.S. Bureau of the Census, 1883.

7 Rogin, 1931; William H. Brewer, “Cereal Report,” U.S. Census of 1880, Agriculture, Vol. 3, 1883.

3 Economist, Nov. 28, 1914.

® Alan L. Olmstead and Paul W. Rhode, “The Agricultural Mechanization Controversy of the Interwar Years,” Agricultural
History, Vol. 68, No. 3, Summer 1994.
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Pactfic Rural Press boasted “(1)f one man could drive all the mules in the State it would
be the acme from one point of view.”* California farmers had gradually developed
their ability to manage large teams as a result of their experience with gang plows and
headers."

The difficulties associated with controlling large teams induced Holt and others to
perfect huge steam tractors to pull their even larger harvesters. While steam-driven
combines never came into vogue, these innovative efforts did have one highly
important by-product —the track-laying tractor. The first practical track-laying farm
tractors (identified with Holt’s first test in 1904) were initially developed to operate on
the soft soil of the Sacramento-San Joaquin Delta.” Although the crawlers were first
designed to solve a local problem, this innovation was of global significance. The
Caterpillar Tractor Company (formed by the merger of the Holt and Best enterprises)
would build larger, more powerful equipment that rapidly spread throughout the
world.

The reoccurring pattern of one invention creating new needs and opportunities
that led to yet another invention offers important lessons for understanding the lack of
development in other times and places. The key to explaining the progression of
innovations in California was the close link between manufacturers and farmers that
facilitated constant feedback between the two groups and the keen competition among
producers that spurred inventive activity. Entrepreneurs seeking their fortunes were in
close tune with their potential customers’ needs and vied with one another to perfect
equipment that would satisfy those needs. Where these forces were not at work, the
burdens of history severed the potential backward linkages that are so critical for
economic development.

BRINGING WATER TO THE FIELDS

Just as there were major investments in mechanical technologies to increase the
productivity of labor, there were also substantial investments to increase the
productivity of California’s land. These included agro-chemical research, biological
learning concerning appropriate crops and cultural practices, and land clearing and
preparation, but the most notable were investments in water control and provision.
These took two related forms. The first consisted of measures primarily intended to
drain and protect agricultural land. In this realm, Californians literally re-shaped their
landscape as individual farms leveled the fields and constructed thousands of miles of
ditches. In addition, individual farms, reclamation districts, and the Army Corps of
Engineers built several thousand miles of major levees to tame the state’s inland
waterways.

The second form consisted of a variety of measures to supply the state’s farms
with irrigation water. Table 1 details the growth in the state’s irrigated acreage
between 1890 and 1997. Expansion occurred in two main waves: the first lasting from
1900 through the 1920s and the second, linked to the Central Valley Project, during
the decade after World War II. Much of the historical growth of irrigation was the

result of small-scale private initiatives rather than large-scale public projects that have

“"Wesley Bucheleand Graeme Quick, The Grain Harvesters, American Society of Agricultural Engineers, St. Joseph, 1978.
“ Olmstead and Rhode, 1988.
*“ Caterpillar Tractor Company, Fifty Years on Tracks, Caterpillar Tractor Co., Peoria, IL, 1954.
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attracted so much scholarly attention. Up until the 1960s, individuals and partnerships
were the leading forms of organization supplying irrigation water. These forms
accounted for roughly one-third of irrigated acres between 1910 and 1930, and over
one-half by 1950.

These small-scale irrigation efforts were closely associated with the rising use of
groundwater in California over the first half of the twentieth century. Between 1902
and 1950, the acreage irrigated by groundwater sources increased more than thirty-
fold, whereas that watered by surface sources only tripled. Groundwater, which had
supplied less than 10 percent of irrigated acreage in 1902, accounted for over 50
percent of the acreage by 1950. This great expansion was reflected in the growing
stock of pumping equipment in the state. Underlying this growth were significant
technological changes in pumping technology and declining power costs. During the
1910s and 1920s, the number of pumps, pumping plants, and pumped wells doubled
each decade, rising from roughly 10,000 units in 1910 to just below 50,000 units in
1930. Pumping capacity increased two-and-one-half to three times per decade over this
period. Expansion stalled during the Great Depression, but resumed in the 1940s with
the number of pumps, plants, and wells rising to roughly 75,000 units by 1950.
Individuals and partnerships dominated pumping, accounting for about 95 percent of
total units and approximately 80 percent of capacity over the 1920-50 period.*

Since the 1950s, there has been a shift away from individuals and partnerships, as
well as groundwater sources. By the 1970s, irrigation districts —public corporations
run by local landowners and empowered to tax and issue bonds to purchase or
construct, maintain, and operate irrigation works —had become the leading suppliers.
The district organization rapidly rose in importance over two periods. In the first,
lasting from 1910 to 1930, acreage supplied by irrigation districts increased from one-
in-fifteen to approximately one-in-three. Much of this growth came at the expense of
cooperative and commercial irrigation enterprises. Between 1930 and 1960, the district
share changed little. During the 1960s, the district form experienced a second surge in
growth, which was due in part to the rising importance of large-scale federal and state
projects, which distributed water through these organizations. By 1969, irrigation
districts supplied more than 55 percent of all irrigated acreage.

LABOR

Few issues have invoked more controversy in California than recurrent problems
associated with agricultural labor. Steinbeck’s portrayal of the clash of cultures in 7he
Grapes of Wrath represents the tip of a very large iceberg. The Chinese Exclusion Act,
the Gentlemen’s Agreement aimed at Japanese immigrants, the repatriation of
Mexicans during the Great Depression, the Great Cotton Strikes of 1933, 1938, and
1939, the Bracero Program of the 1940s, ‘50s, and ‘60s, the UFW and Teamsters
organizing campaigns and national boycotts, the state’s Agricultural Relations Act, the
legal controversy over the mechanization of the tomato harvest, and the current battles

® Data on pump type are more limited. They show a rise of the turbine, which was used exclusively for well pumping, relative
to the centrifugal, rotary, and plunger types. The turbine's share increased from 33 percent in 1930 to 62 percent in 1940.
Associated with the 1910-30 expansion was a transition from steam and internal combustion engines to electric motors. In
1910, internal combustion engines comprised about 67 percent of pumping capacity, electric motors 17 percent, and steam
engines 11 percent. Over the next twenty years, the relative roles shifted; in 1930, erectric motors accounted for 84 percent,
internal combustion engines 11 percent, and combinations of the electric and internal combustion methods an additional four
percent. By 1950, electric motors made up 92 percent of the total capacity.
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over illegal immigration are all part of a reoccurring pattern of turmoil deeply rooted in
California’s agricultural labor market. There are few if any parallels in other northern
states; clearly, the history of agricultural labor in California is very different.

For all the controversy, however, the state’s farms have remained a beacon
attracting large voluntary movements of workers seeking opportunity. Chinese,
Japanese, Sikhs, Filipinos, Southern Europeans, Mexicans, Okies, and then Mexicans
again have all taken a turn in California’s fields. Each group has its own story, but in
the space allotted here we attempt to provide an aggregate perspective on some of the
distinguishing characteristics of California’s volatile agricultural labor market. The
essential characteristics of today’s labor market date back to the beginning of the
American period.

Table 2 offers a view of the role of hired labor in California compared to the
nation as a whole. Expenditures on hired labor relative to farm production and sales
have generally been two-to-three times higher in California than for the United States.
Within California the trend shows some decline. Another important perspective is to
assess the importance of agricultural employment in the economy’s total labor force.
Here the evidence is somewhat surprising. Both agriculture and agricultural labor play
a relatively prominent role in most renderings of the state’s history. But as Table 2
indicates, until the last two decades, agricultural employment in California has
generally been less important to the state than for the country. Clearly, it is the special
nature of the state’s labor institutions, not their overall importance in the economy,
that warrants our attention.

From the beginning of the American period, California farms have relied more
extensively on hired labor than their counterparts in the East. At the same time
Californians never developed the institutions of slavery or widespread share-cropping
as did their counterparts in the South. The parade of migrants who have toiled in
California’s fields has often been described as “cheap labor.” But this appellation is
something of a misnomer, because the daily wage rate in California was typically
substantially higher than in other regions of the United States, one of the world’s
highest wage countries.” In an important sense the “cheap labor” in California
agriculture was among the dearest wage labor on the globe.” In addition, one of the
remarkable features of California agriculture is that the so-called “development” or
“sectoral-productivity” gap —the ratio of income per worker in agriculture to income
per worker outside agriculture —has traditionally been relatively narrow.* This finding
in part reflects the relatively high productivity of the state’s agricultural sector. It also
reflects demographic factors. Due to low rates of natural increase, California’s farm
sector never generated a large home-born surplus population putting downward
pressure on rural living standards. Instead, the sector attracted migrants from the
surplus populations of other impoverished regions of the world. For these migrant
groups, agricultural labor was an entry point into a generally robust and dynamic
economy. To a signiﬁcant extent, past cohorts or their descendants, through hard work
and high savings rates, have managed to advance up the occupational ladder.

# The available statistics suggest that circa 1900-10, Asian workers in California were paid within 10-15 percent of the wage
of white workers.

* Almost surely, if more migration of non-white population was permitted in the late nineteenth century, the state could have
attracted more labor.

* The “development” gap is measured as (Y,/L.)/(1-Y,)/(1-L,) where Y., is the share of income generated in the
agricultural sector and Ly, 1s the share of the labor force employed there.
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Table 2. Agricultural Labor in California and the United States

Hired Labor Expenditures as a Share of

Farm Labor Force as a Gross Value of Market Value of

Share of Total Labor Force Farm Production Farm Products Sold

California % US. % California % us. % California %  U.S. %
1870 29.3 52.3 20.8 12.7 -- --
1880 28.6 49.4 -- -- -- --
1890 29.0 41.2 -- - - --
1900 25.0 37.6 19.6 7.6 -- -
1910 17.9 31.1 22.2 7.7 -~ --
1920 17.3 27.0 16.4 6.3 - --
1930 13.3 21.4 -- -- 21.4 9.9
1940 11.0 18.9 - - 25.3 11.7
1950 7.5 12.3 -- - 21.8 11.0
1960 4.7 6.7 - - 17.7 8.5
1970 3.0 3.5 -- -- 16.2 7.4
1980 2.9 3.0 -- -- 14.7 6.4
1990 3.0 2.5 -- -- 17.1 8.0
2000 1.8 1.5 - - 14.7 7.7

Sources: Margaret Gordon, Employment Expansion and Population Growth, UC Press, Berkeley, 1954.
U.S. Dept. of Commerce, Regional Employment by Industry, 1940-1970.

U.S. Census Office: Compendium of the Ninth Census 1870, U.S. Bureau of the Census: Twelfth Census 1900,
Agriculture; Fourteenth Census 1920, Agriculture, Vol. 5; Census of Agriculture 1959, California, Vol. 1, Part 48;
1980 Census, Population, Vol. 1; 1990 Census, “Labor Force Status and Employment Characteristics: 1990 Data
Set: 1990 Summary Tape File 3 (STF 3)—Sample data” and 2000 Census, “Industry by Sex—Percent
Distribution: 2000 Data Set: Census 2000 Summary File 3 (SF 3) —Sample Data” downloaded at
http://factfinder.census.gov.

U.S. Dept. of Agriculture, Census of Agriculture 1997, Table 1 on “Historical Highlights” for United States and
California downloaded from: http://www.nass.usda.gov/census/census97/volumel/us-51/us1_01.pdf and
http://www.nass.usda.gov/census/census97/volumel/ca-5/cal_01.pdf.

Over the long run of California’s history, agricultural labor has not been a dead-
end pursuit creating a permanent class of peasant laborers. This is an important point,
because the agricultural history literature laments the end of the “agricultural ladder,”
whereby workers start off as laborers or sharecroppers and work their way up to cash
tenants and then owners of their own farms. According to the traditional literature,
ending this process represents one of the great failings of nineteenth century American
society. The literature is particularly critical of California because of its large farms and
high ratio of hired workers to farm owners. But a little serious thought suggests how
misguided these concerns are. Engel’s Law tells us that as income per capita grows, a
smaller percentage of income will be spent on food. This suggests that in a growing
economy the agricultural sector would diminish in size relative to the non-agricultural
sector. At the same time the closing of the frontier meant that the total supply of
agricultural land could not continue to grow as it did for most of the nineteenth
century. Thus, unless farms were Balkanized into smaller and smaller units there was
no possible way for the nineteenth century ideal to have continued. In California,
although many members of immigrant groups succeeded to move up the rungs of the
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agricultural ladder, the focus on agriculture totally misses the key point. The
descendents of the past waves of Chinese, Japanese, Portuguese, Sikh, Italian, and
Armenian laborers who now work outside of the agricultural sector are generally not
anxious to give up their white and blue collar jobs to return to farming.

Economic historians often explain the prevalence of the family farm in the
northern United States by the working of the Domar model —if there is free land and a
crop production technology offering little economies of scale and requiring little
capital, then anyone can earn as much working for themselves as for anyone else.”
There will be no free hired labor, and if bound labor (slavery) is illegal, no farm will be
above a family’s scale. Like many simple abstract models, the implications of the
Domar hypothesis are starker than the realities. But its fundamental logic is thought to
explain many central features of the development of northern agriculture.

California’s so-called “exceptionalism” also follows from the Domar model. In this
state, production tended to involve larger scale and greater quantities of capital (for
machinery, irrigation works, and orchards). In addition, due to the environment and
the “initial” distribution of property rights, land (especially land with good access to
water) was not free in California. Hence, the assumptions of the Domar model were
violated. It proved possible for farmers to pay workers more than they could earn
working for themselves and still earn a profit. From the mid-nineteenth century on,
California was characterized by “factories in the fields” or “industrial agriculture” or,
in more modern terms, “agribusiness.” But it is important to note that agriculture based
on profit-oriented commodity production employing a substantial amount of hired
labor was a widespread phenomenon in the period, and by no means limited to
California. This organizational form was common to the agriculture of many capitalist
countries (i.e., Britain, Germany) in the late-nineteenth century, and it has arguably
become increasingly common throughout the United States over the twentieth century.
From a global historical perspective, the stereotypical midwestern commercially-
oriented family farm employing little or no hired labor is probably a greater exception
than what prevailed in California.

International Competition and the Puzzling Success of Labor-Intensive
Crops in a High-Wage Economy

Today California farmers often complain about the high cost of labor relative to what
their international competitors have to pay. But when the state first moved into the
production of specialty crops, California producers of fruit and nuts faced labor costs
several times higher than their competitors in the Mediterranean Basin. Given these
conditions how did the early Californian producers not only survive, but in many cases
actually drive European producers out of markets that were in their own backyards?
For many crops such as wheat and cotton, California producers competed by relying
more on mechanization to save labor, but that option was less available to orchardists.
More fundamentally, the Hechsher-Ohlin model predicts that countries or regions
should produce commodities that intensively use their abundant factors and sparingly
use their scarce factors. Given this insight, why would the Californians even choose to
try to produce labor-intensive crops?

7E. Domar, "The Causes of Slavery or Serfdom," Journal of Economic History (1970).
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There is no doubt that California was a high-wage economy in the national, not to
mention global, context. For example, in 1910, California farmers paid monthly
agricultural laborers 71 percent more than did their counterparts nationally; day
harvest labor was paid a 36 percent premium. The wage differentials with traditional
producing countries in the Mediterranean Basin were much larger, with California
farmers paying roughly 4 to 8 times more. Moreover, most fruit and nut crops were
characterized by high labor-to-land ratios. For example, the U.S. Department of
Agriculture estimated that in 1939 producing almonds on the Pacific Coast required 96
hours per bearing acre, dates 275, figs 155, grapes 200, prunes 130, and walnuts 81
hours; this compared with only 6.6 hours of labor per acre of wheat.®

Underlying the Hechsher-Ohlin analysis is the notion that wheat farmers
competed directly with fruit and nut growers for the labor and land. But this notion
needs to be qualified in ways that help explain the success of California fruit
producers. On the Pacific Coast, the labor requirements of both activities were highly
seasonal and their peak harvest demands did not fully overlap. In California, for
example, the wheat harvest was typically completed by early July whereas the raisin
and wine grape harvest did not commence until September and continued through late
October. Hence, a worker could, in principle, participate fully both in the grain and
grape harvests. Rather than conceiving of the different crops as being competitive in
labor, we might be better served by considering them as complimentary. As an
example, in the lush Santa Clara Valley harvest workers would migrate from cherries
to apricots to prunes to walnuts and almonds over a roughly six month season. Adding
other semi-tropical crops, such as cotton and navel oranges, stretched the harvest
season 1n large sections of California into the winter months. By filling out the work
year and reducing seasonal underemployment, the cultivation of a range of crops in
close proximity increased the attractiveness to labor of working in Pacific Coast
agriculture. The succession of peak-load, high-wage periods allowed California
workers more days of high-intensity and high-pay work in a year than was possible in
most other regions.”

It is also important to recognize that the land used for grain and fruit crops was
largely “non-competing.” Prime quality fruit lands, with the accompanying climatic
conditions, were so different from the lands that remained in grain production that
they constituted a “specific input.” Differences in the land values help bring these
points home. According to R. L. Adams’ 1921 California farm manual, the market
value of “good” wheat land in the state was approximately $100 per acre in the period
immediately before the First World War. “Good” land for prune production was worth
$350 even before planting and valued at $800 when bearing. The “best” land for prunes
had a market value of $500 not planted and $1000 in bearing trees. Similarly, “good”
land for raisin grape production was worth $150 raw and $300 in bearing vines; the
“best” sold for $250 not planted and $400 bearing. Focusing on physical labor-to-land

ratios in comparing wheat and fruit production can be seriously misleading because the

* Rueben W. Hecht and Glen T. Barton, Gains in Productivity of Labor, USDA Technical Bulletin No. 1020. Washington,
D.C.: USDA, Dec. 1950, pp. 38, 98.

*® This argument also draws attention to the important role of labor mobility in the region’s agricultural development, and in
particular to the manifold and often conflicting efforts of local authorities to encourage, discourage, and otherwise control the
migrant flows of specific ethnic groups. By focusing on the political economy of migration, this literature helps undermine the
notion that labor scarcity was a “natural” immutable feature of the region. Rather it was in part an outcome of collective
political decisions. The migrant flows presumably would have been far larger but for exclusionary agitation and legislation.
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acreage used for fruit cultivation was of a different quality (and ultimately higher
market value) than that used for grains.”

A further reason Why horticultural crops could compete was that, unlike the key
agricultural staples, many fruit and nut products enjoyed effective tariff protection
during the late-19" and early-20" centuries. Tariffs almost surely sped up the growth
of Mediterranean agriculture in the United States and were strongly supported by
domestic producers, railroads, and packers.”” One of the recurrent justifications for
tariffs offered by domestic growers was to help offset high transportation differentials.
Almost across the board, Mediterranean producers enjoyed lower freight rates to the
key markets of the northeastern United States (not to mention northern Europe) than
their American rivals did. For example, circa 1909, shipping currants from Greece to
New York cost 17 cents per hundred weight while the freight on an equivalent
quantity of California dried fruit averaged about one dollar.”

For the Pacific Coast fruit industry, the cost of transportation remained an
important factor, shaping production and processing practices. This is reflected in an
observation that has entered textbook economics, that the best apples are exported
because they can bear the cost of shipping. It also helps explain one of the defining
characteristics of the region’s fruit industry, its emphasis on quality. Local producers
and packers devoted exceptional efforts to improving grading and quality control,
removing culls, stems and dirt, reducing spoilage in shipment, and developing brand-
names and high quality reputations. This focus makes sense given the high
transportation cost that western producers faced in reaching the markets of the U.S.
Atlantic Coast and Europe.

To a large extent, the ability of Californians to compete with the growers in
southern Europe depended on capturing the higher end of the market. With only a few
exceptions, California dried fruits earned higher prices than their European
competition because the state’s growers gained a reputation for quality and
consistency. As an example, the U.S. produced far higher quality prunes than Serbia
and Bosnia, the major competitors, and as a result American prunes sold for roughly
twice the price of the Balkan product in European markets. Not only were California
prunes larger, they also enjoyed other significant quality advantages stemming from
the state’s better dehydrating, packing, and shipping methods.” Similar quality
advantages applied virtually across the board for California’s horticultural crops.

It is interesting to note that at least some of California’s current problems with
foreign competition stem directly from the ability of others to copy the state’s methods.
After the California horticultural industry established its strong market presence, the
message eventually got through to other producers. The extensive efforts that
producers in other New Areas (such as South Africa, Chile, and Australia) and in
Europe made to copy the California model provides another indicator of the

* For an analysis of the competition between wheat and fruit for an earlier period, see Rhode, “Learning,” pp.773-800. R. L.
Adams, Farm Management Notes (Berkeley, University of California Associated Students’ Store, 1921), pp. EE, 81,97.

*! But it is worth noting that prunes and raisins successfully competed in international markets by the mid-1890s, suggesting
that, in the known absence of dumping policies that discriminated between domestic and foreign markets, the tariffs on these
crops had little remaining impact. These cases conform nicely to the prescriptions of those favoring infant industry protection.
The tariffs helped the industries, comprised of a large number of small producers, overcome high learning costs, but market
forces ceased to have significant adverse efficiency or distribution effects once the industries matured. By contrast, the tariffs
on fresh grapes, figs, dates, and the nut crops appear to have had a continuing impact on imports, prices, domestic production,
and grower profits through the 1930s.

22 The U.S. competitive disadvantage was declining over time. Transportation rates on Greek currants declined by roughly
one-third in real terms between 188% and 1909; those on California raisins by more than one-half.

* Shear, Prune, pp. 5, 37-57; Stroykowitch, Recherches, pp. 186-93.
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importance of superior technology and organization in establishing California’s
comparative advantage.

COOPERATIVES

California agriculture was uncommonly successful with collective action. By the 1930s,
the state’s farmers supported a powerful Farm Bureau, organized labor recruitment
programs, numerous water cooperatives and irrigation districts, and a vast agricultural
research establishment. Here we will focus on the state’s experience with cooperatives
designated to provide farmers with an element of control over the increasingly
important marketing, middleman, and input supply functions. One of the most notable
was the California Fruit Growers Exchange organized in 1905. By 1910 it marketed 60
percent of the citrus shipped from California and Arizona under its Sunkist label; in
1918 it marketed 76 percent of all shipments, and for most years between 1918 and
1960 Sunkist accounted for over 70 percent of citrus shipments’* The Exchange also
entered the farm supply business through its subsidiary, the Fruit Growers Supply
Company. In the late 1920s it was purchasing for its members $10,000,000 a year
worth of nails, tissue wraps, fertilizer, orchard heaters, box labels, orchard stock and
the like. The company also controlled 70,000 acres of California timber land and
manufactured huge quantities of boxes.”

Other co-ops emerged catering to California’s specialized producers. After more
than 20 years of unsuccessful experiments, raisin growers banded together in the
California Associated Raisin Company (CARC) in 1911. Between 1913 and 1922 the
CARC handled between 87 percent and 92 percent of the California raisin crop,
successfully driving up prices and members’ incomes. But success brought Federal
Trade Commission investigations and an anti-trust suit, which the CARC lost in 1922.
In 1923 CARC was reorganized into Sun Maid Raisin Growers of California.
Although that brand name still survives, the co-op was never again as successful as it
was In its first decade.

Co-ops potentially offered their members several services. First, they could help
counteract the local monopoly power of railroads, elevators, packers, banks, fertilizer
companies and the like by collectively bargaining for their members; or as in the case
of the California Fruit Growers Exchange, the co-op could enter into the production of
key inputs and offer its own warehouses, elevators, and marketing services. Several co-
ops representing various specialized crops have developed very successful marketing
campaigns that have significantly increased consumer awareness and consumption.

While perhaps providing countervailing power and overcoming market
imperfections on the output side, many co-ops strove to introduce their own
imperfections by cartelizing the markets for agricultural goods. A leader in this
movement was a dynamic lawyer, Aaron Sapiro, who had worked with several of
California’s co-ops in the early twentieth century. His plan was to convince farmers to
sign legally binding contracts to sell all of their output to the co-op for several
(typically five) years. If a high percentage of producers in fact signed and abided by
such contracts, then the co-op could act as a monopolist limiting supply and increasing

* Kelsey B. Gardner and Irwin W. Rust, Sunkist Growers, Inc.: A California Adventure in Agricultural Cooperation, USDA,
Farmer Cooperative Service, Circular 27, 1960.

* Cleland and Hardy, 1929; Elizabeth Hoffman and Gary D. Libecap, “Institutional Choice and the Development of U.S.
Agricultural Policies in the 1920s,” Journal of Economic History, Vol. 51, No. 2, June 1991.

23


http:boxes.55
http:shipments.54

The Evolution of California Agriculture: 1850-2000

prices. Since the demand for agricultural products is generally thought to be highly
inelastic, farm income would rise. The surpluses withheld from the market would
either be destroyed or dumped onto the world market. The co-op could also help
increase demand by advertising and developing new markets.

The whole scheme depended on: (1) avoiding federal anti-trust actions like that
which hit the raisin growers between 1919 and 1922; (2) preventing foreign producers
from importing into the high priced American market; and (3) overcoming the free-
rider problem. Even if these problems could be solved in the short-run, the longer-run
problems of controlling supply in the face of technological change and increasing
productivity in other countries would still exist.

The first two problems were fairly easily dealt with. The cooperative movement
received federal encouragement in the form of highly favorable tax treatment and
considerable exemption from anti-trust prosecution with the passage of the Capper-
Volstead Act in 1922. Subsequently, the Cooperative Marketing Act of 1926 and the
Agricultural Marketing Act of 1929 further assisted the cooperative movement by
helping to gather market information (that was useful in limiting production and
generating new market outlets), and by helping co-ops enforce production and
marketing rules. In addition, the 1929 Act provided up to $500 million through the
Federal Farm Board to loan to cooperatives so they could buy and store commodities
to hold them off the market.

The federal government also provided a shot in the arm to the cooperative
movement through a series of tariff acts that separated the domestic and foreign
markets. The tariffs were in large part endogenous because co-op leaders and
California legislators lobbied furiously for protection. But overcoming the “free rider”
problem was a harder nut to crack. Every farmer benefited from the co-op’s ability to
cut output, and every farmer would maximize by selling more. There was thus a
tremendous incentive to cheat on the cartel agreements or to not sign up in the first
place. The early California fruit co-ops were successful in large part because they dealt
with crops grown in a fairly small geo-climatic zone for which California was the major
producer. Many growers were already members of cooperative irrigation districts and
thus linked by a common bond. These factors made it much easier to organize and
police the growers, and it reduced the chance that higher prices would immediately
lead to new entrants who would, in a short time, drive the price level down. The fact
that most output was exported out of the state via relatively few rail lines also made
monitoring easier. If California raisin prices increased, it was not likely that Minnesota
farmers would enter the grape market; but if Kansas wheat farmers banded together to
limit their output, farmers in a dozen states would gladly pick up the slack. For these
reasons the success of cooperatives in California was seldom matched elsewhere in the
United States.

CONCLUSION

This essay has necessarily been cursory, neglecting many important crops and
activities.”® Nevertheless, it should provide a historical context for other chapters in

* More so than most states, California’s agricultural economy is really many economies. The grape and wine industries, the
specialized citrus economy, the growers of vegetables, and many others have stories of their own that deserve detailed analysis.
In a similar vein, our treatment of mechanization represents only a fraction of the more general category of science,
technology, and productivity change.
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this volume. Responding to market forces, the state has witnessed numerous
transformations in cropping patterns, labor sources, and technologies. Among these
changes, however, many fundamental characteristics have endured; many of the
institutional and structural features found today have deep roots in the state’s past.

In closing, we would like to comment on two issues of interest in the literature of
agricultural development. First, the history of agricultural mechanization in California
appears to conform nicely with the familiar predictions of the induced innovation
model: mechanization represented a rational response by the state’s farmers and
mechanics to factor scarcities and the state’s particular environmental conditions. But
to fully capture the reality of the state’s development, it is useful to supplement the
induced innovation model with three additional insights: the importance of path
dependency (whereby early investment decisions paved the way for subsequent
developments); the importance of learning by doing; and the close, ongoing
interactions between farmers and inventor-manufacturers.

Secondly, California’s history does not conform to the standard paradigm that
treats biological productivity changes as primarily a post-1930 phenomenon in
American agriculture. The settlement process, the worldwide search for appropriate
crops and cultural practices, the wholesale shift in crop mixes, and the massive
investments in water control and irrigation, along with numerous other measures, are
fundamentally stories of biological investment in a labor-scarce, land-abundant
environment. These biological investments transformed the state’s agriculture, vastly
increasing productivity per acre.”

7 Alan L. Olmstead and Paul Rhode, “Induced Innovation in American Agriculture: A Reconsideration,” Journal of Political
Economy, Vol. 101, No. 1, 1993.
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CHAPTER 2

Cross Sections of a Diverse Agriculture:
Profiles of California’s Agricultural Production
Regions and Principal Commodities

Warren E. Johnston

Warren Johnston is Professor Emeritus in the Department of Agricultural and Resource
Economics, Untversity of California, Davis.

California agriculture defies simple, accurate generalizations. This chapter gives the
reader two of many possible cross-sectional views of the state’s agriculture to
portray the diversity and complexity which make simple descriptions impossible.

California’s agriculture has always been sufficiently different from farming (or
ranching) and other related activities found elsewhere in the United States, or in the
world for that matter, to befuddle visitors and the uninformed. When discussing
farming with visitors from the other 49 states, and places even more afield, my father, a
lifedong Yolo County farmer, always proudly stated, “Anything that can grow
anywhere, can grow somewhere in California!l” He was right, of course. The state’s
agriculture, founded on self-sufficiency goals of early Alta California missions,
developed in less than two centuries from a predominantly livestock grazing economy,
providing wealth to large, Rancho land holdings from the sale of hide and tallow
products in the early 1800s, to today’s agriculture which includes highly capitalized,
intensively managed firms as well as a large number of “small” and part-time farming
operations." Today’s agricultural bounty consists of hundreds of commercial
agricultural commodities and products sold in every conceivable form at markets
ranging from local roadside stands and farmers’ markets to distant markets around the
world.

! See McCalla and Johnston for a stylized history of California agriculture from 1769 to the present. Also see
Adams.
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The challenge to California farmers and ranchers has always been to match
available, and often limited, physical, human, financial, and managerial resources to
produce and market alternative outputs chosen from a long and constantly evolving set
of potential agricultural commodities and value-added products. Investment and
management decisions often involve the integration of production with other economic
activities. The highest and best use of resources available to California’s agricultural
decision makers requires frequent re-examination of the criteria of the numerous
possible uses that are legally permissible, physically possible, financially feasible, and
maximally productive. In the dynamic setting of California agriculture, changes are
frequent, and often dramatic, as producers and marketers recurrently assess
alternatives and make decisions that change important features of the state’s
agricultural sector.

A half century ago, University of California Dean of Agriculture Claude B.
Hutchison in his preface to the book California Agriculture noted the difficulty of
measuring the diversity of agricultural production in California even then. He
compared the existence of 118 distinct types of farming areas in California in 1946, to
substantially lesser numbers in other important agricultural states: 8 in Illinois, 12 in
Kansas, 20 in the huge state of Texas, and 25 in Pennsylvania, the state with the next
highest number of farming areas. He also noted that only 6 percent of California farms
had been classified by the 1940 Census as being general field crop and livestock farms
of the sort characteristic of the Midwest Corn Dairy Belt. “The other 94 percent are
distinctly specialized farms, farms devoted largely to the production of a single
commodity...Such concentration of effort or specialization calls for outstanding
technical and scientific knowledge as well as familiarity with good business methods
and procedures” (Hutchison, p. vii). The developments of the past half century have
accelerated greater diversity in types of farming and number of commercial
commodities or products.

This chapter portrays some of the current dimensions of the state’s diverse
agricultural sector by first discussing the characteristics of the major agricultural
production regions of California. Natural endowments and man-made infrastructures,
in part, determine the nature of agricultural activity within each of the regions.
Comparative advantage varies from region to region, and many crops are grown in
several regions for reasons of temporal and geographical diversification. A second
section discusses the changing composition of agricultural production from extensive
to more intensive, higher investment, and higher valued crops. Finally, in the third
section, a discussion of the state’s “Top Twenty” agricultural commodities gives better
understanding of the nature of agricultural production in California. Nevertheless, the
following pages, constrained by time and space considerations, are obviously nothing
more than a brief introduction into several ways of examining the diversity of
California agriculture.’

> A much more comprehensive, though now somewhat dated, discussion of the many facets of California agriculture is found
in Scheuring. Hartman may also contribute to the interested reader's understanding of the state and its agricultural sector.
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Figure 1. Agricultural Production Regions of California
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THE AGRICULTURAL PRODUCTION REGIONS OF CALIFORNIA®

Landforms, hydrography, and climate primarily comprise the physical resources
available to farms, ranches, and agribusinesses. Augmented by inputs of production
capital, management, and labor, and by private and public investments in institutions
and infrastructure, the physical resources importantly characterize the state’s
agricultural production regions.

California is a large state, the second largest in the conterminous United States.
Within such a large geographical area, variations in physical resources are often
extreme. For example, normal annual precipitation ranges from only 2.75 inches at
Imperial in the southeastern comer of the state to over 100 inches of rain in the
northwest corner of the state and at higher elevations in the Sierra Nevada and Coast
ranges.” The availability of natural rainfall and snowmelt fostered early irrigation
development on the western slopes of the Sierras. The uneven seasonal and
geographical distribution of surface water led to early private, and later governmental,
investments in storage and conveyance systems. Both the highest and lowest elevations
in the conterminous United States are found in California—within 75 aerial miles of
each other.’ Climatic regions range from hot desert to alpine tundra. While most of the
state’s population and much of its agricultural production occur in areas characterized
by a Mediterranean climate, many of its agricultural areas in the San Joaquin Valley
and in southern interior areas are located in steppe or desert climatic zones.® Growing
seasons range from year-round frost{ree areas along the coast to relatively short
seasons in higher elevation mountain valleys. The more than 700 soil series in
California also reflect vast variations in age, parent material, and natural vegetation, in
addition to the influence of climate and topography. Residual and transported soils
(valley, basin and terrace soils) vary greatly in depth, permeability, water-holding
capacity, and nutrient-supplying capacity. For these and other reasons, the great
variation in the physical resources available to agriculture across the state is more than
sufficient to bear out the “any-crop, somewhere” maxim.

Figure 1 shows California agricultural production regions delineated along county
boundaries.” For the most part, these regions are characterized by different resources
and land uses, with the exception of valley versus mountain-type lands found along the
boundary between the Central Valley (Sacramento and San Joaquin valleys) and the
Sierra Nevada region.®

Forty-nine percent of California lands is in public ownership, most of it controlled
by the federal government (Table 1).” Public land ownership is highest in the

> This section draws primarily from chapters from the edited work of Scheuring, especially the chapter by McCorkle and
Nuckton; from Hartman and from Durrenberger; and from statistical information compiled from the 1997 Census of
Agriculture and 1995 annual crop reports of Calif%rnia County Agricultural Commissioners.

4 I% general, precipitation decreases from north to south and west to east, except where mountains intervene; western slopes
of mountains receive heavier precipitation, and eastern slopes are in the rain shadow of pacific storms (Durrenberger).

>Mt. Whitney, 14, 494 feet above sea level, and Death Valley, 282 feet below sea level.

¢ See, for example, either Durrenberger or Hartman.

7 The Agricultural Production Regions are used by California Department of Food and Agriculture and related state and
federal statistical agencies in various statistical reports and summaries.

& There are 58 counties in California. Central ealley types of agriculture are found in the western portions of "mountain”
counties (Nevada southward to Mariposa), while eastern portions of Madera, Fresno, Tulare, and Kern Counties include
substantial Sierra Nevada "mountain” type lands.

o fT(lj'lelffderal)government owns 45 million of the nearly 49 million acres in public ownership (County Supervisors Association
of California).
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Table 1. Farming Characteristics of the Agricultural Production Regions of California

Total for a Central Sacramento y San' Sierra  South  South
California North Coast Valley oaquin nr.vada Coast Desert
Valley
1. Land Area
1,000 acres 100,207 20,860 10,148 7,166 17,525 15,529 8,758 20,219
2. Public Owned
Lands
1,000 acres 48,960 10,870 2,002 1,349 5,132 10,718 3,622 14,466
Percent of land
area that is
privately owned 51 48 80 81 71 31 59 28
3. Land in
Farms
1,000 acres 27,699 3,526 5,269 3,967 9,764 1,423 1,827 1,923
Percent of total
land not in
farms 28 17 52 55 56 9 21 10
4. Cropland
1,000 acres 10,804 718 1,182 2,091 5,339 209 468 797
Percent of land
in farms that
is cropland 39 20 22 53 55 15 26 41
5. Irrigated land
1,000 acres 8,713 486 563 1,712 4,793 136 325 699
Percent of
cropland that
is irrigated 81 68 48 82 90 65 69 88
6. Number of farms 74,126 4,521 11,803 10,329 27,489 3,709 11,165 5,060
Average
farm size in 374 771 446 384 355 384 164 380
acres
7. Average value of
Farm Products
Sold$ per acre 832 123 702 506 1,193 87 1,425 1,308
$ per farm 311,000 95,000 314,000 194,000 424,000 33,000 233,000 497,000
8. Average value
of land &
buildings
$ per acre 2,519 1,059 2,581 2,484 2,939 1,549 3,989 2,298
9. Top5 Dairy Cattle & Wine Rice Dairy  Cattle & Flowers & Vegetables
commodities Grapes Calves Grapes Nut crops Grapes Calves Foliage Cattle &
Nursery Wine Lettuce Prunes & Cotton Hay Nursery Calves
Lettuce Grapes Nursery Peaches Poultry Pasture & Vegetables Alfalfa hay
Cattle & Calves Nursery Broccoli Proc Tomatoes Almonds Range Strawberries Nursery
Dairy Strawberries Wine Grapes Wine  Avocados Eggs
Alfalfa hay Grapes

Sources: Lines 1-2: County Supervisors Association, California County fact Book ’88-'89. Kubes 3-8: U.S. Census of
Agriculture, 1997. Line 9: California Department of Food and Agriculture, California Agricultural Resource
Directory, 2002.

a) Combined North Coast, North Mountain and Northeast Mountain regions (Agricultural Production Regions 1-3,
Figure 1.)
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mountain and desert regions. Conversely, the most agriculturally important regions
have the highest private ownership levels, ranging from 71 percent in the San Joaquin
Valley to about 80 percent in the Central Coast and Sacramento Valley regions.

Statewide, 28 percent of the land area is in farms. Of the land in farms, 39 percent
is cropland; and of the land in cropland, 81 percent is irrigated. The 1997 Census
tallied 74,126 farms, which averaged 374 acres in size and sold an average of $311,000
of farm products per farm. The size and value-of-sales statistics include both small,
parttime and larger full-time farm units."” Among regions, the highest average per acre
sales were reported for the more intensive South Coast and South Desert subregions
(Southern California region) and the San Joaquin Valley region.

The following discussion includes brief descriptions of California’s agricultural
production regions as denoted in Figure 1 and summarized in Table 1. Regional values
of agricultural production are based on 2001 crop reports prepared by County
Agricultural Commissioners. Regional production is distributed among five categories:
(1) Field crops, (2) Fruit and Nut crops, (3) Vegetable crops, (4) Livestock, poultry
and products, and (6) Nursery, Greenhouse and Floriculture crops (see, for example,

CASS 2002a).

The North

Consisting of the nine counties in the three northernmost production regions, the
North region is in the main a relatively unimportant agricultural area of the state, even
though it contains about a fifth of the state’s land area. More than half of the land area
is in public ownership, and private forestry is a significant land use. Relatively small
proportions of land are in farms (17 percent), and of that land only 20 percent is
cropland.

Cattle and sheep operations, the most important component of the region’s overall
agricultural economy, utilize a combination of owned land, a portion of which is
typically devoted to hay or irrigated pasture production, and leased public rangelands,
commonly used for summer grazing. Some dairying is still found in coastal areas. Field
crop production, which includes rangeland and pasture for livestock, contributed 34
percent of the value of production in 1995, and livestock production itself amounted to
another 28 percent. Some highly productive farming areas include the North Coast
grape growing region in Mendocino County and the Tulelake district and mountain
valley areas of the northeast, where potatoes, alfalfa hay, malting barley, durum wheat,
and sugar beets are regionally important cash crops.

The Central Coast

This production region consists of a number of highly productive areas with coastal
climate and fertile soils devoted to high-valued vegetable, fruit, and nursery
production, as well as less productive dryland farming areas, all of which occur in
relatively close proximity to the north-south Coast Range of mountains. Since early
settlement, the Central Coast has been a very important agricultural region of the state.

' The census definition of "farm" includes a substantial number of small-sized part-time farming units. Only 41,278
operators considered farming to be their ({)rincipal occupation, while 26,581 operators reported that they worked at ﬁleast 200
days off farm. Only 17,817 farms reported sales of $100,000 or more.
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However, significant acreage has been lost to urban development as California’s
population has grown. For example, farmland in the once highly productive Santa
Clara Valley has been almost totally displaced by urbanization; having lost its historic
reputation for tree fruit and nut production, the region is now widely known as the
“Silicon Valley,” a center of the computer and electronic industries. Because of
agreeable climate and other coastal amenities, pressures for urban development
continue in many locales.

Despite the inclusion of the important Napa and Sonoma County wine grape
growing areas north of San Francisco, and the important vegetable and wine grape
production areas of the Salinas Valley and Santa Maria and other coastal areas of the
south, only 22 percent of the Central Coast land area is in crop land. About half (48
percent) of the cropland is irrigated. High valued vegetable production, mainly in
Monterey, Santa Cruz, San Benito, and San Luis Obispo counties, contributed 53
percent of the value of production from the Central Coast production region in 1995;
fruit and nut crops contributed 23 percent. Major vegetable crops include almost all of
the vegetables from A (artichokes) to Z (zucchini squash)." Wine grapes,
strawberries, and raspberries are the major fruit crops. Expansion of high valued
production has exacerbated surface and groundwater supply concerns. Producers in
this region are highly specialized and often use very sophisticated technologies in
production and post-harvest activities. Nursery products (plants, ornamentals, and
transplants) are important in several of the counties. Dryland farming and livestock
activities on the more extensive farming operations contribute only a minor portion of
the region’s value of production.

The Central Valley

The Sacramento and the San Joaquin Valleys lying north and south of the Delta,
together form the Central Valley. Containing almost half of the state’s farmland, nearly
70 percent of the state’s cropland, and 75 percent of the irrigated land, this is
California’s agricultural heartland."” The Central Valley is generally regarded as the
richest agricultural valley in the world. It has also recently been identified as the most
endangered agricultural region in the United States because of the potential loss of
substantial acreages of farmland to urbanization.

The Sacramento Valley

The northernmost part and the smaller component of the Great Central Valley, the
Sacramento Valley has the highest proportion of land in private ownership (81
percent) of any production region of the state. While urbanization pressures are
substantial in the southern portion of the Sacramento Valley, most of the region
continues to be heavily dependent on agriculture. Eighty-two (82) percent of
Sacramento Valley cropland is irrigated. Irrigation water sources include private and
cooperatively developed surface water supplies along the western slope of the Sierras,
riparian sources along the major rivers, e.g., the Sacramento, Feather, Yuba, Bear and

! Central Coast region counties lead in the production of artichokes, asparagus, broccoli, Brussels sprouts, cabbage, carrots,
cauliflower, celery, gatlic, herbs, lettuce, muslg’rooms, peppers, and spinacIE, plus a number of more minor vegetables.

2 The recent 1953 University of California Press book, The Great Central Valley: California's Heartland (Johnson, Haslam
and Dawson), is an excellent photographic and narrative history of the region.
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others, and more recent additions of federally developed (CVP) water supplying the
western valley via the Tehama-Colusa Canal. The Sacramento River and its tributaries
are the initial components of the conveyance system for federal (CVP) and state
(SWP) water systems which, from the Delta southwards, delivers surface water via
pumping plants and canals to the San Joaquin Valley and Southern California for
agricultural, municipal, and industrial uses. Groundwater sources are also significant.

Cooler winters, higher rainfall, and less productive soils than the San Joaquin
underlie the continued importance of field crops (38 percent of the 1995 value of
production) in the Sacramento Valley. Rice is grown in areas with more impervious
basin soils; both wheat and corn are included in irrigated crop rotations; and alfalfa,
dry beans, sunflowers, safflower, and vineseeds are among other important field and
seed crops. Field corn is grown extensively in the Delta.

A variety of fruit and nut crops—mainly almonds, peaches, pears, prunes and
walnuts —are grown on the deeper, better-drained and more fertile soils of the region.
Fruits and nuts amount to 33 percent of the region’s value of production in 1995.
Vegetable crops, mostly processing tomatoes, contributed 16 percent, and livestock
and livestock products, an additional 11 percent, of the regional production total.

The San Joaquin Valley

About a third of California’s farmland and 55 percent of its irrigated lands lie in the
San Joaquin Valley. Nearly 90 percent of valley cropland is irrigated. The eight
counties of the San Joaquin Valley accounted for $12.75 billion (58 percent) of the
$22.1 billion total value of California agricultural production reported for 1995
(California Department of Food and Agriculture, 1996b). Unlike the Sacramento
Valley, the San Joaquin does not have a single river system that runs through the
entire valley. The southern portion of the valley is two lake basins, historically fed by
seasonal runoff from the Sierra Nevada Mountains to the east. Early farming
depended on private and cooperative development of water supplies from Sierra rivers
to irrigate alluvial lands on the east side of the valley, and on the reclamation of the
Tulare and Buena Vista Lake Basins in the south valley bringing more acreage into
agricultural production. In the post-World War II period, federal and state surface
water development brought additional water supplies to the most southern area and to
the entire western San Joaquin Valley, which had formerly depended on limited and
often poor quality groundwater.

Because much of the valley is either of a desert or steppe climatic type, irrigation
is the major factor that has made the San Joaquin the most extensive and productive
of the agricultural regions of California. The west side of the San Joaquin Valley was
the region most affected by the 198793 drought and by reduced allocations from
CVPIA (Central Valley Project Improvement Act) and CALFED decisions.
Consequently, this area is among the most innovative in implementing market transfer
initiatives and adopting water-conserving irrigation technologies. Clearly the economic
fate of this region, and the others, is closely tied to long run supplies of irrigation water
and to current initiatives that seek to reallocate surface water supplies among
competing agricultural, municipal and industrial, and nonconsumptive environmental
uses.
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With the majority of the state’s agricultural production located in “The Valley,”
most kinds of production can be found somewhere within its confines. What is
surprising is the diversity in types of farming enterprises, ranging from older, smaller,
more intensively cultivated farms on the east side to the larger, more extensive farms
on the west. Fruit and nut crops, including grapes and citrus, are important to the
region, contributing 39 percent of the total value of production in 1995. While the
majority of permanent plantings (citrus, grapes of all sorts, almonds, walnuts, peaches,
plums, nectarines, and other deciduous fruits) lies on the east side of the valley, recent
plantings of nuts (almonds, pistachios) and some deciduous fruits have been made on
the west side. Livestock (cattle and calves, poultry) and livestock products (milk,
chickens, turkeys, eggs, and apiary products and services) are located throughout the
valley and contribute an additional 28 percent of the region’s agricultural production.
Field crops (19 percent) are concentrated in the more recently developed areas of the
region. Cotton is the most important field crop. Recent introductions of pima varieties
have augmented traditional upland cotton production but total cotton acreage has
fallen due to poor profitability. The region is an important producer of most field crops
(e.g., barley, dry beans, corn, hay, potatoes, sugar beets, wheat and oil crops).
Irrigation and a long growing season have also led over time to increased vegetable
production (12 percent). Summer melon production (cantaloupe, honeydew,
watermelon) is important, as is seasonal production for many of the major vegetables
(asparagus, beans, carrots, corn, garlic, lettuce, peppers, tomatoes). Some seasonal
production is timed to fill marketing niches as the fresh produce industry moves in the
spring from desert to coastal areas and in the fall back toward the desert. Of the major
categories, nursery products and cut flowers appear relatively insignificant in
comparison with the total value of agricultural commodities (two percent).”

The Sierra Nevada Region

This region of the state is very similar to that of the North, being largely dominated by
livestock and livestock-related economic activity an private and leased public lands.
The Mountain region covers about 15 percent of the state’s land area, and land is
mostly in public ownership; less than 10 percent of the total land area is in farms.
Together, livestock (39 percent), livestock products (6 percent), and field
crops —mainly rangeland and pastureland production (31 percent) —, amount to about
three quarters of the value of the region’s agricultural activity in 1995. In truth, the
dominance of these commodities in the region’s agricultural economy is larger because
the geographic location of fruit and nut production (mostly wine grapes), and nursery
products recorded for the region, actually occur on the west slope, foothill “valley”
portions of several mountain counties. "

5 With such a rich agricultural industry, it is easy to be deceived when dealing with relative magnitudes. While appearing to
be relatively insignificant when compared to otKer agricultural products within the San Joaquin Valley, nursery products
(mainly insignificant when compared to other agricultural products within the San Joaquin Valley, nursery products (mainly
rootstock for trees, vines, and perennials) still amounted to about $500 million in the 19%5 crop year.

" For example, the wine grape and fruit growing areas of El Dorado, Amador, and other mountain counties are really located
in valley foothill areas on the west slope of the Sierra Nevada mountains.
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The South Coast Sub-region

This area is still a base for significant agricultural production despite progressive
development with a large urban population. Los Angeles County was once the most
important agricultural county in the United States, measured by the value of its
agricultural production. Los Angeles County was ranked as California’s number one
agricultural county into the 1950s. Despite urbanization, 21 percent of the region’s
land area remains in farms, with often intense and complex interactions between
agriculture and urban constituencies. The average size of farms is the smallest among
state agricultural production regions, while the average value of farm products sold per
acre is the highest. With 69 percent of cropland irrigated, production is mostly high-
valued nursery products, fruits and vegetables.

High-valued crops grown in the South Coast area are those suitable to its
moderate climate and usually frost-free growing seasons. High values are needed to
rationalize the application of some of the highest-cost irrigation water in California.
Nursery products, foliage and flowers are the most important economically of all
product categories, making up 35 percent of the regional value of 1995 production. San
Diego County alone produced $585 million of nursery products, foliage and flowers in
1995. Avocados and citrus (lemons, grapefruit, oranges), strawberries, and wine grapes
are the main fruit crops (33 percent). Vegetable production, some of which is seasonal
before and after the winter desert production season, includes broccoli, celery, lettuce,
and bell peppers. Egg production and dairying are the two major intensive livestock
product enterprises.

The South Desert Sub-region

Including the eastern areas of the Los Angeles area (western San Bernardino and
southwestern Riverside Counties), this region also extends across the more remote
desert valleys —the Coachella, Palo Verde, and Imperial Valleys —irrigated by early
diversion rights to Colorado River water. Only 28 percent of the land area is in private
ownership, and only 10 percent of the land area is in farms. Because of the severe
climatic conditions, a high proportion of cropland is irrigated (88 percent). The
western San Bernardino and Riverside areas include remnants of the once-dominant
citrus and drylot dairying industries, which are gradually being displaced by urban
expansion.

Livestock and livestock product activities contribute the greatest proportion of the
value of production in the South Coast region (42 percent) by capitalizing on the
region’s proximity to markets (poultry, eggs, dairying) and a long tradition of cattle
feeding in the Imperial Valley and other desert valley areas. Vegetable production (26
percent of total value), predominantly in the irrigated desert valleys, includes
important winter and early season production of asparagus, carrots, lettuce, melons,
and sweet corn. Highly productive desert lands with irrigation benefit from temperate
winters and nearly frost-free growing seasons to produce a variety of high-valued fruit
and vegetable crops that are in supply during the off- and early seasons of the major
production regions. Fruit production is mainly in the western areas and in the
Coachella Valley (citrus, dates, table grapes, and deciduous fruits). Field crop
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production includes alfalfa hay production for the region’s livestock activities, cotton,
sugar beets, and wheat, including durum.

The Intensification of Agricultural Production

California agriculture continues to expand production of higher valued crops and
products. The production environment is one of intense competition for land and water
resources, ongoing needs for large amounts of capital for development, infrastructure,
technology and production investments, and high levels of business and management
skills. Capital flows into agriculture come not only from individual entrepreneurs but
from institutions and outside investors who demand economic returns commensurate
with evaluated levels of risk.

Figure 2. Harvested Acreage and Value of Production, California Field Crops,
Fruit and Nut Crops, and Vegetable Crops, 1980 and 1990

1980 Value of Production 1990 Value of Production
($9.23 Billion) ($11.88 Billion)

33%

43% 43%

24% 24%

[JField Crops [ Tree Fruit & Nuts [] Vegetables

1990 Acreage in Production
1980 Acreage in Production (8.07 Million Acres)

(9.53 Million Acres) 24%

19%
9%
14% 62%
72%
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Risk is substantially greater in the production and marketing of perishable fruits
and vegetables than in more stable commodities."” Investments in permanent plantings
are large and must be paid back over the period of economic production. Figure 2
shows the pronounced change in the distribution of field crop, tree fruit and nut, and
vegetable acreages and value of production over the decade of the 1980s.

In 1980, production of fruit, nuts, and vegetables contributed over half of the
value of production (57.7 percent), but only used 27.9 percent of the acreage in
production. In 1990, these more intensive, higher-valued, higher-risk crops amounted
to 73 percent of the value of production, while using 38.7 percent of acreage. The
residual nature of field crops is evident as farmers and ranchers seek more intensive
production enterprises. Shifts toward increased acreages of vegetables and permanent
plantings continued through the decade of the 1990s, most noticeably with substantial
increased acreages of nut crops (almonds, walnuts, pistachios), deciduous tree fruits
(prunes, peaches), and wine grapes.

The composition of California agricultural production is compared for the years
1955, 1975 and 1995 in Figure 3. Total value of agricultural production grew three-fold
from 1955 to 1975, from $2.68 to $7.43 billion. Change in composition between 1955
and 1975 was not as dramatically different as that which has occurred over the last
period, 1975-95, partly due to an overall increase in irrigated acreage through most of
the first period.16 By 1995, high-valued fruit and nut, vegetable, and nursery and
greenhouse products contributed 60 percent of the aggregate value of production for
the state, and total value of agriculture production amounted to almost $22 billion.
Field crop and livestock/livestock product categories were reduced by about one-half
and one-third, respectively, in terms of their relative contribution to the value of
California agricultural production.

In 2001, the value of nursery, greenhouse and floriculture exceeded the value of
field crops, and the dairy sector alone accounted for 17 percent of the state’s value of
agricultural production (Figure 4). As a consequence, the share produced by livestock,
poultry, and products actually rose from 25 percent in 1995 to 28 percent in 2001.

CALIFORNIA’S “TOP TWENTY” CROP AND LIVESTOCK COM-
MODITIES

The shifting composition of agricultural production is also reflected in changes in the
state’s “Top Twenty” agricultural commodities over time. Table 2 shows the “Top
Twenty” commodities ranked by gross farm income for the 2001 crop year, with
comparisons for 1981 and 1961. Comparison of the 1961 and 2001 lists shows that
whereas there were a total of 12 livestock/livestock products, and field crops identified
in 1961, only 5 were on the 2001 list. In sharp contrast, there are now 13 fruit, nut, and
vegetable crops on the 2001 list, compared to only 8 on the 1961 list. Nursery products

and foliage and cut flowers have been added since 1961, appearing on both the 1981
and 2001 lists.

5 See Blank et al, for a discussion of the increased risk.
' For example, the State Water Project began agricultural water deliveries to the west side of the San Joaquin Valley and to
Kern County in the south in the late’1960s.
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Figure 3. The Composition of California Agricultural Production, 1955, 1975 & 1995

Total Value of
Agricultural
Production, 1955:
$2.68 Billion

Total Value of
Agricultural
Production, 1975:
$7.43 Billion

Total Value of
Agricultural
Production, 1995:
$21.94 Billion
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Sources: California Crops and Livestock Reporting Service, 1957

California Crops and Livestock Reporting Service, 1976
California Department of Food and Agriculture, 1996
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Figure 4. The Composition of California Agricultural Production, 2001: $26.46 Billion

Fruit and Nut Livestock and
Crops Products
26% 28%
Nursery &
Greenhouse
Products
Vegetable Crops 12%
23%
Field Crops

11%
Source: California Department of Food and Agriculture, 2003

Table 2. CA “Top 20” Crop & Livestock Commodities: 2001, 1981 & 1961 Crop Years

Agricultural Commodity 2001 1981 1961
Milk and Cream 1 1 2
Grapes, All 2 4 6
Nursery Products 3 6 n/a
Lettuce, All 4 8 10
Cattle and Calves 5 2 1
Hay, All 6 5 5
Flowers and Foliage 7 9 n/a
Strawberries 8 18 18
Tomatoes, AllY 9 13 (7)
Almonds 10 14 19
Cotton, All 11 3 3
Chickens, All 12 16 20
Oranges, All 13 15 8
Broccoli 14

Carrots, All 15

Walnuts 16 17

Avocados 17

Celery 18

Cantaloupe Melons 19

Peaches, All 20 16 14
Top Twenty from 1981

Wheat (36) 7

Rice 10 12
Eggs, Chicken 11 4
Sugar beets 52; 12 15
Potatoes 26 19 13
Turkeys 23) 20 11
Top Twenty from 1961

Barley 71 9
Prunes (Dried Plums) 34 16
Beans, dry 53 17

Sources: 2001 Crop Year — California Department of Food and Agriculture (2002)
1981 Crop Year—California Department of Food and Agriculture (1982)
1961 Crop Year—California Crop and Livestock Reporting Service (1962)

7 Processing Tomatoes only in 1961
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Milk and cream have risen to the top (so to speak) as California agriculture’s
highest gross-income product. Grapes, the highest income fruit, and nursery products
rank second and third. Lettuce (ranked fourth) is the highest grossing vegetable. Cattle
and calves rank fifth.

In the following sections, a selective description is given for each of California’s
“Top Twenty” agricultural crop and livestock commodities. For many commodities, the
state’s production is a significant and often dominant component of total U.S.
production.”

1. Milk and Cream

* 18 percent of U.S. value of milk production

* 2001 Gross Farm Income: $4,630 million

* Top 5 Counties: Tulare, Merced, Stanislaus, San Bernardino, Kings
67 percent of total value of production

* Other counties with >2.5 percent of state production: Fresno, Kern,
Madera, Riverside, San Joaquin

California is now the number one milk producer in the United States. California’s
dairies and the dairy processing sector are part of a dynamic system that has
progressively become more efficient, larger, and more specialized over its history.
Herd sizes are, on the average, ten times larger than the national average, and cows
are, on the average, significantly more productive. Dairy processing capacity has more
than doubled during the 1990s.

The state’s dairy industry evolved from “local” dairies that originally provided
fluid milk to nearby growing population centers in the San Francisco and the Los
Angeles area milksheds. The San Joaquin Valley milkshed was first a center for
lower-valued manufacturing milk used mainly for butter and cheese production. With
improved transportation systems and reduced land available for dairies in or near the
main population centers, the San Joaquin Valley is now the major source of fluid milk
serving both the Bay Area and the Los Angeles Basin. Processing continues to be
concentrated there as well. Continuing urbanization and waste disposal challenges
have caused more dairies to move into Central Valley and South desert areas,
principally into the San Joaquin Valley.

California’s dairies are highly specialized. As the number of dairies decreased,
their size has become significantly larger, requiring more capital-intensive specialized
production systems based on genetics, herd health, nutrition, and high levels of
management. Urban expansion in the Los Angeles area led to the development of the
drylot, feedlot style dairy using concentrates and feedstuffs often grown in other areas.
Modern dairies often milk 3,000 or more cows daily and use waste effluents and solids
on silage and forage crops on adjacent cropland.

8 The stylized heading for each section is based on the following sources:

California percentage of U.S. production: NASS 2002; value of California production: CDFA 2002; Top 5” major counties
of production: CA%S 2002a and 2002b. Narrative information draws heavily on sources that include gook et al. (1994),
Johnston (1985, 1994), Scheuring (1983), and McCalla and Johnston (forth coming).
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2. Grapes, All

* 91 percent of U.S. production
* 2001 Gross Farm Income: $2,651 million

Grapes are produced throughout most of California for one of three end uses: for the
wine crush, for the fresh table grape market, or for dried raisin production. Each
requires a production system specifically designed to maximize the economic potential
of the vineyard for the chosen market. Grape varieties have limited ability to fit more
than one market use, although the Thompson seedless variety has traditionally found
use for both table grapes and raisins, and sometimes crush, depending on market
conditions. California grape production is important to domestic and foreign
consumers. Among California agricultural exports, ranked by export value, wine is

third, table grapes fourth, and raisins twelth (CDFA 2002).

Wine-type Grapes

* 94 percent of U.S. production of grapes crushed for wine

* 2001 Gross Farm Income: $1,814 million

* Top 5 Counties: Sonoma, Napa, San Joaquin, Monterey, San Luis Obispo
62 percent of value of production

* Other counties with >2.5 percent of state production: Fresno, Kern, Madera,
Mendocino, Merced, Sacramento, Santa Barbara, Stanislaus, Tulare

Wine grape production occurs throughout the state. California’s premium wines come
from grapes grown predominantly in cooler, coastal valleys, most notably in the Napa
Valley, but also in other North Coast areas (Sonoma and Mendocino Counties) as well
as in some Central Coast areas. Higher yielding vineyards in the San Joaquin Valley
produce standard and mid-quality table wines often marketed in larger-sized bottles
and containers.

The California wine-grape vineyard and wine-production industries have grown
sporadically over the last half century. Following World War 11, about 80 percent of
the wine produced was in the fortified appetizer or dessert wine category with
production chiefly in the San Joaquin Valley. Americans did not then know much
about quality wines, but gradually, as tastes changed, the industries also changed
toward the production of both standard table and world<lass premium quality wines.
Bearing acreage increased from about 120,000 acres in the early 1960s to over 300,000
acres by the mid-1990s. Rapid expansion occurred in the 1970s and again in the 1990s.
By 2001, there were 480,000 bearing acres of wine grapes with an additional 90,000
nonbearing acres. The specter of oversupply is real, affecting marginal plantings,
particularly in the San Joaquin Valley, as new and potentially higher yielding
vineyards incorporating diseaseresistant rootstocks and up-to-date trellising,
irrigation, and management systems come into production. Marginal plantings are
often removed out of economic necessity during periods of oversupply.
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Table-type Grapes

* 98 percent of U.S. production of table grapes

* 2001 Gross Farm Income: $434 million

* Top 5 Counties: Kern, Tulare, Fresno, Riverside, Madera
99 percent of value of production

Some grape varieties are better for fresh use because of certain combinations of
characteristics: attractive appearance, large berries, good eating quality, and resistance
to injury when handled, shipped, and stored. Fresh grapes are among the nation’s most
popular fruits in terms of quantity consumed, and they are second, following bananas,
in sales value.

California table grapes are harvested from late May through late fall. Harvest
begins in the desert regions, primarily in the Coachella Valley in Riverside County,
and continues in the San Joaquin Valley, beginning first in Kern County and moving
northward through the summer and fall. With careful treatment, California grapes may
be enjoyed through March of the year following harvest. Many grower-shippers are
involved in production and packing throughout the California season, and some are
also involved in operations in the Southern Hemisphere, assuring the marketing of
products under their labels in the U.S. on a year-round basis.

Raisin-type Grapes

* 99+ percent of U.S. production of dried grapes

* 2001 Gross Farm Income: $401 million

* Top 5 Counties: Fresno, Madera, Tulare, Kern, Merced
99 percent of value of production

A substantial portion of the world’s raisin supply comes from the San Joaquin Valley.
The Thompson Seedless grape is the major raisin grape variety. Besides making
excellent raisins, Thompsons are very important on the fresh market and were once
important for wine blending. Most of California’s raisins are grown within a 75 mile
radius of the city of Fresno, where climatic conditions are usually ideal for raisin
drying, with over 200 hot, dry days a year. Most of California’s raisins are still dried by
the traditional labor-intensive method of laying them out in the sun. There is a
conversion of economically-viable vineyards to dried-on-the-vine trellising which will
permit mechanical harvesting. Bearing acreage is being reduced by removals of non-
economic vineyards because of poor returns since 1999.

3. Nursery Products

* 21 percent of U.S. production of nursery and floriculture products

¢ 2001 Gross Farm Income: $2,087 million

* Top 5 counties: San Diego, Orange, Ventura, Los Angeles, Santa Clara
48 percent of value of production

*  Other counties with >2.5 percent of state production: Kern, Monterey,
Riverside, San Joaquin, San Mateo, Stanislaus
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Nursery production includes products for both urban and agricultural uses, bedding
plants and transplants, seeds, bulbs, potted plants, propagative materials, rootstock,
trees, vines, turf, and woody ornamentals. The category “deciduous and evergreen
trees, shrubs, and vines” is the largest valued component. Because about 10 percent of
the U.S. population calls California its home and the population continues to increase,
part of the demand for nursery products arises from residential and urban
development and the growth of the state’s economy. Much of the nursery industry 1s
located in areas accessible to large urban markets.

California’s agriculture is also a source of demand for both annual and perennial
plants and trees, e.g., Vegetable transplants, strawberr_y plants, seeds of all kinds,
rootstock for trees, and young nursery stock for new plantings and replacements of
vines, tree fruits, and nuts. The types of firms producing nursery products vary widely,
including extensive field operations, outdoor nurseries, and intensive greenhouse
operations.

4. Lettuce, All

* 70 percent of U.S. production of head lettuce

* 85 percent of U.S. production of leaf lettuce

* 74 percent of U.S. production of romaine lettuce

* 2001 Gross Farm Income: $1,370 million

* Top 5 counties: Monterey, Imperial, Fresno, Santa Barbara, San Benito
83 percent of value of production

*  Other counties with >2.5 percent of state production: Riverside, San Luis
Obispo, Santa Barbara

California produces lettuce in approximately equal quantities each month in different
areas of the state. Consumer demand for lettuce is relatively inelastic, and prices vary
widely for this perishable commodity depending on acreage and weather-dependent
supply conditions. Large grower-shippers operate in the several production areas in
California and Arizona, moving with the seasons. The nation’s “salad bowl” is the
Salinas Valley in Monterey County, where lettuce is harvested from April through
early November. Other coastal areas produce during the same period. The Imperial
Valley and other desert areas ship from early December until mid-March. Production
on the west side of the San Joaquin Valley fills the market niches between the two
major production areas.

Field packing, vacuum cooling, and refrigerated transportation are key
components requiring coordination for moving lettuce from the field to the consumer
with minimal post-harvest loss in quality. Development of value-added pre-package
salad greens has reduced shipments of “Iceberg” head lettuce and effectively increased
the demand for other greens, including romaine and leaf lettuce.

5. Cattle and Calves

* 3 percent of U.S. value of production

* 2001 Gross Farm Income: $1,352 million

* Top 5 counties: Tulare, Fresno, Imperial, Merced, San Bernardino
55 percent of value of production
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Almost all breeds of beef cattle are raised in California. The dairy sector also
contributes a significant quantity of steers, culled cows, and bulls as animals marketed
for beef. Cattle and calves were California’s #1 agricultural commodity until 1980,
when the number one position was taken by milk and cream. Later, grapes and
nursery products moved ahead of cattle and calves. Lettuce became the fourth most
important crop in 2000. Cattle and calves are now California’s #5 agricultural
commodity.

More than two-thirds of the state’s land area is essentially non-tillable because of
steep slopes or poor soils. These areas are typically used as rangeland for cattle. In
addition, cattle are raised an irrigated pasture lands in the foothill areas and on
marginal agricultural lands in the Central Valley. The cattle feeding industry is located
primarily in the Imperial and San Joaquin Valleys. Cattle are also shipped out of state
to feed lots closer to midwest feed supplies.

Climate, topography, and overall conditions vary widely within the state, as do the
sizes and types of cattle operations. Some are purely cow-calf operations, while others
buy and sell animals as stockers, replacements, or feeders to fit the carrying capacity of
owned and leased lands. All areas present separate and distinct challenges to cattle
production in terms of rainfall, temperature patterns, topography, breeding and
calving conditions, transportation, marketing, urban development, and cattle rustling
and vandalism.

6. Hay, All

* 9 percent of U.S. production of alfalfa hay
* 2 percent of U.S. production of other hay types
* 2001 Gross Farm Income: $1,021 million
* Top 5 counties-alfalfa hay: Imperial, Kern, Tulare, Merced, Fresno
55 percent of value of production
*  Other counties with >2.5 percent of state alfalfa hay production: Kings,
Madera, Riverside, San Joaquin, Stanislaus, Yolo
* Top 5 counties-other than alfalfa hay:
Sudan hay—Imperial
Grain hay—Merced, Stanislaus, Kern, Yolo

Hay as a commodity category includes alfalfa hay, grain hay, green chop, sudan hay,
and wild hay, but alfalfa is by far the most important component, contributing about
85 percent of the value of all hay production. Alfalfa hay acreage in California has
averaged about a million acres, but is influenced by profitability of alternative annual
crops (e.g., cotton, tomatoes), trees, and vines. The demand for alfalfa hay is
determined to a large part by the size of the state’s dairy herd, which consumes about
70 percent of the supply. Horses consume about 20 percent.

Alfalfa hay is grown in every climatic zone of the state. Climate determines the
number of cuttings of hay. In the low desert there are as many as eight to ten cuttings
per year; in the cool northern intermountain region, farmers harvest only two to four
cuttings a year. Most of the crop is not used on the farm where it is produced, but is
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usually baled and shipped to end users. Pellets and cubes are other forms for equines
and export markets.

Alfalfa, a perennial crop with a three- to fivesyear economic life, does best when
planted on well drained, deep, medium-textured soils. Because it is a highly water
intensive crop, its production cost will be directly affected by higher water prices and
pumping costs, reducing the long-term profitability of the crop in the state’s crop mix.

7. Flowers and Foliage

* 21 percent of U.S. production of nursery and floriculture products

* 2001 Gross Farm Income: $998 million

* Top 5 counties: San Diego, Santa Barbara, San Luis Obispo, Ventura, Monterey
83 percent of value of production

*  Other counties with >2.5 percent of state production: San Mateo, Santa Cruz

Flowers and greens are sold in cut and in potted forms. The major areas of production
are the coastal counties where the typical mild climate permits outdoor production and
lower-cost greenhouse operations. The major production areas of cut flowers are in the
counties surrounding San Francisco Bay, extending southwest to Salinas, and in the
coastal regions of San Diego and Santa Barbara Counties.

The marketing of cut flowers in California is extremely intricate and complex.
Although air shipments are used for transcontinental deliveries, most cut flowers are
now precooled and shipped by refrigerated trucks. Increased imports, particularly
from Columbia and Mexico, are a concern to California greenhouse growers of the
three main cut flowers—roses, chrysanthemums, and carnations. The three have
historically accounted for as much as two-thirds of the annual income from cut flowers
and cut greens.

Potted plants, including the seasonal items —poinsettias, lilies and hydrangeas are
favored as consumers bring flowers and greenery into residences and offices. There are
now more than 250 species and varieties of foliage plants being offered for sale in the
trade.

8. Strawberries

* 82 percent of U.S. production of fresh market strawberries

* 86 percent of U.S. production of processing strawberries

* 2001 Gross Farm Income: $841 million

* Top 5 counties: Monterey, Ventura, Santa Cruz, Santa Barbara, Orange
93 percent of value of production

About three-quarters of the California strawberry crop is sold fresh; the remainder is
sold for processing. Production of California strawberries runs from mid-February
through mid-November and occurs in several growing areas along the southern and
central coast. Even though strawberry plants are perennials, growers replant annually
to obtain maximum yields and the best quality of fruit. Development of new varieties
from an industry-supported fruit breeding program at the University of California has
been important to the growth of the California strawberry industry.
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Strawberries are one of the most capital- and labor-intensive crops. Perishability
and vulnerability to disease, weather, and market conditions make it a very risky crop
to grow and sell. Labor issues and the loss of methyl bromide fumigation are current
concerns of California growers.

9. Tomatoes, All

* 93 percent of U.S. production of processing tomatoes

* 29 percent of U.S. production of fresh market tomatoes

e 2001 Gross Farm Income: $766 million

* Top 5 counties-processing tomatoes: Fresno, Yolo, San Joaquin, Colusa, Merced
77 percent of value of production

* Top 5 counties-fresh market tomatoes: Merced, San Joaquin, San Diego, Fresno,
Stanislaus
85 percent of value of production

*  Other counties with >2.5 percent of state production: Kern, Monterey

In 1950, California production of 2 million tons of processing tomatoes accounted for
only 36 percent of U.S. production. The combination of favorable climate, good soils,
ample water, an excellent highway system, applied technology, and research and
development has fostered the growth of the processing industry in California which
now produces 9 to 10 million tons annually, and as much as 12.2 million tons in 1999.
Prices have fallen, as has acreage, while the industry is undergoing structural changes
and reduced profitability.

Tomato production is specialized and capital-intensive. Processing has changed
from consumer products produced at multi-product plants to now include single
product (paste) production at specialized “industrial plants” where tomato paste
product is packaged in aseptic plastic containers in boxes and drums and shipped
throughout the year to end users. Paste is simply a commodity bought and further
processed into final consumer products —catsup, sauces, soups, etc.

Processing tomatoes are produced from the Mexican border to the northern
Sacramento Valley. Harvest begins in the desert valleys in mid-June and continues
northward in the Central Valley through September. A late harvest ends in the
southern coastal counties in November. All processing tomatoes are harvested
mechanically.

10. Almonds

* 99+ percent of U.S. production

* 2001 Gross Farm Income: $732 million

* Top 5 counties: Kern, Fresno, Stanislaus, Merced, Madera
75 percent of value of production

*  Other counties with >2.5 percent of state production: Butte, Colusa, Glenn, San
Joaquin, Tulare

California’s almond trees were once typically planted on non-irrigated foothill lands,
but today’s producing orchards are located on irrigated lands in the Central Valley.
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Changes in rootstock and improved management were required for the shift to
irrigated production. New varieties have been developed to meet rising consumer
demands for almonds worldwide. Almonds are California’s #1 export crop, with about
two-thirds of production exported.

While many factors contribute to the growth of any commodity, two are important
in understanding the quadrupling of almond acreage from 100,000 acres in the 1960s
to 400,000 bearing acres by 1985, and to 525,000 acres by 2001. One was product
development and marketing with innovative value-added products, such as small tins
of flavored almonds easily used as snack food attractive to consumer tastes, as well as a
myriad of new food service products that led to expanded markets of “new” almond
products. The second factor was the beginning of irrigation deliveries from the
California Water Project to areas in the San Joaquin Valley, beginning in the late
1960s. By 1970, the major areas of almond production had moved from the Sacramento
to the San Joaquin Valley, and most of the expansion since then has been primarily in
the San Joaquin Valley, where new plantings have higher yields because of better
soils, climate (less rainfall and warmer temperatures at bloom), irrigation, and
improved management and cultural systems.

11. Cotton, All

* 22 percent of U.S. production of cotton
9 percent of upland cotton
91 percent of pima cotton
* 2001 Gross Farm Income: $658 million
* Top 5 counties: Fresno, Kings, Kern, Merced, Tulare
92 percent of value of production
*  Other counties with >2.5 percent of state production: Madera

Cotton is the most important field crop grown in California. The state produces both
upland and pima cotton, with American upland the predominant type grown. It has a
worldwide reputation as the premium medium staple cotton, with consistently high
fiber strength useful in many apparel fabric applications. American pima is an
extra-long staple (ELS) cotton, the acreage of which has been expanding following its
recent introduction into the San Joaquin Valley in the 1990s. Export markets are
important, attracting as much as 80 percent of California’s annual cotton production in
some years and making cotton California’s #2 export crop.

Cotton is well suited to the San Joaquin Valley’s long-growing seasons and warm
temperatures, which are conducive to high yields. Key concerns of growers are the
availability and cost of irrigation water, disease outbreaks, and pest infestations.

12. Chicken, All

* 3 percent of U.S. production of broilers

* 2001 Gross Farm Income: $532 million

* Top 5 counties: Merced, Stanislaus, San Bernardino, Placer, San Joaquin
99 percent of value of production
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Consumer demand for chicken, the most economical meat available, has risen
markedly over the past decade. California broiler production is concentrated in the
upper San Joaquin Valley. The industry is highly concentrated, with several firms
accounting for a large majority of broilers processed from either company owned or
contract ranches. Processors are fully integrated from placement of chicks at
production grow-out facilities to the marketing of branded products at retail stores.
Most of the broilers produced in California are sold fresh-dressed and command a
premium price compared with frozen fryers imported from other U.S. production
areas.

13. Oranges, All

* 21 percent of U.S. production of oranges
* 2001 Gross Farm Income: $514 million
* Top 5 counties: Tulare, Kern, Fresno, Riverside, Ventura
94 percent of value of production
*  Other counties with >2.5 percent of state production: San Diego, San Bernardino

California oranges are produced primarily for fresh consumption and not for juice. The
two varieties that are grown, the Washington navel and the Valencia, provide for
year-round harvest of oranges. Valencias are primarily a summer fruit, navels a winter
fruit, though the navel and Valencia fresh marketing seasons do overlap some in the
spring.

Following World War 11, Valencia production in Southern California, primarily in
Los Angeles and Orange Counties, was reduced by the combination of urbanization,
industrialization, and virus disease. To fill the need for greater production, citrus
plantings were expanded on the east side of the central and southern San Joaquin
Valley. Most of those plantings were navel oranges. Two southern San Joaquin Valley
counties, Tulare and Kern, now produce three-quarters of orange production. Orange

County, which had 60,000 acres of oranges in 1950, reported only 115 acres in 2000!

14. Broccoli

* 88 percent of U.S. production of broccoli

* 2001 Gross Farm Income: $438 million

* Top 5 counties: Monterey, Santa Barbara, San Luis Obispo, Imperial, Fresno
89 percent of value of production

*  Other counties with >2.5 percent of state production: Riverside, Ventura

U.S. per capita consumption of broccoli has increased faster than any other vegetable
over the last two decades. Fresh consumption increased almost tenfold between 1970
and 2000, while processed use (mostly frozen) more than doubled. In 1970, disposition
of the California crop grown on about 30,000 acres was about two-thirds to processed
uses and one-third to fresh marketings. By 1987 acreage increased to 108,000 acres,
with three-fourths of the crop going to fresh use. With the loss of processing capacity
to Mexico, the processing market is now regarded as a residual outlet for the crop
whenever fresh prices are less favorable. Fresh use now constitutes over 90 percent of
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California production, with shipments made to both domestic and export markets.
Production now involves 120,000 to 130,000 acres.

California growers have a climatic and marketing advantage over other regions by
being able to ship fresh broccoli yearround. New varieties have spread production of
this cool season crop to other areas. The Salinas Valley and the Santa Maria area in
Santa Barbara County ship fresh broccoli all year, while seasonal production occurs in
the desert valleys and on the west side of the San Joaquin Valley. New broccoli-ike
varieties, e.g., broccoli-cauliflower crosses, are finding growing consumer acceptance.

15. Carrots, All

* 75 percent of U.S. production of fresh market carrots
* 22 percent of U.S. production of processing carrots
* 2001 Gross Farm Income: $434 million

* Top 5 counties: Kern, Imperial, Riverside, Monterey, Ventura

Carrots are another cool season crop that has seen an increase in demand, mainly for
fresh use. Unlike some fresh vegetables, carrots are easy to grow, can be mechanically
harvested, and are grown in other areas of the U.S. Carrots are produced in California
year-round, with seasonal production moving from the desert valleys in the winter to
the southern San Joaquin Valley and coastal areas for the longer part of the year.
Carrots grow best on well-drained, sandy soils, which facilitate growth of a premium
product and mechanical harvesting of the crop. In some areas there is intense
competition among growers for suitable land.

California acreage has doubled within the past two decades, partly in response to
a new product, the “baby” carrot which has found recent rapid consumer acceptance,
even as a snack food item. Two large, vertically integrated firms located in Kern
County dominate the baby carrot industry from the production to the marketing of the
ultimate product.

16. Walnuts

* 99+ percent of U.S. production of walnuts
* 2001 Gross Farm Income: $342 million
* Top 5 counties: San Joaquin, Stanislaus, Butte, Tulare, Sutter
67 percent of value of production
*  Other counties with >2.5 percent of state production: Fresno, Glenn, Kings,

Merced, Tehama, Yolo, Yuba

English (or Persian) walnuts were once grown mainly in Southern California, but
acreage has now almost disappeared, from that area because of higher production
costs, increased competition from alternative crops, pest infestations, and rapid
urbanization. Central Valley walnut acreage now dominates production because of
relative freedom from urban pressure, less costly land and water, and fewer diseases.
Once considered a seasonal “holiday” item, walnuts are now in wide demand for usage
by bakers, confectioners, ice cream manufacturers, and households. Marketing efforts
for both shelled and in-shell products have successfully encouraged year—ound walnut
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consumption. Most of the crop is now sold in shelled form. About a third of the crop is
exported.

17. Avocados

* 89 percent of U.S. production of avocados

* 2001 Gross Farm Income: $316 million

* Top 5 counties: San Diego, Ventura, Riverside, Santa Barbara, San Luis Obispo
95 percent of value of production

*  Other counties with >2.5 percent of state production: Orange

California’s avocado production is concentrated near the coast in Southern California,
and 1s also produced in inland areas that also have a low incidence of frost. San Diego
County alone produced about half of the California crop.

Total acreage has been reduced by urban competition for land from about 75,000
acres in the 1980s to 60,000 acres during the 1990s. Demand has grown over time as a
result of increased population, popularity of Mexican food and consumer incomes.
Imports tripled during the 1990s and now account for about a third of the annual
supply of avocados to U.S. consumers.

18. Celery

* 94 percent of U.S. production of celery

* 2001 Gross Farm Income: $260 million

* Top 5 counties: Ventura, Monterey, Santa Barbara, San Luis Obispo
97 percent of value of production

While normally a biennial plant, celery is produced as an annual crop in today’s
agriculture. It is a yearround crop in California and is mostly marketed fresh. This is
another vegetable crop where geographical and temporal diversification of production
is the practice, assuring delivery of green celery throughout the year by many of the
same grower-shipper firms. Harvest begins in early November in Ventura, Orange,
and San Diego Counties, where it lasts until mid-July. San Luis Obispo and Santa
Barbara Counties start in May, and the Salinas Valley begins in mid-June; harvests
last until January. Within a given production region, growers stagger their harvests by
planting a small amount of celery each week.

19. Cantaloupe Melons

* 59 percent of U.S. production of cantaloupe melons

* 2001 Gross Farm Income: $252 million

* Top 5 counties: Fresno, Imperial, Merced, Riverside, Stanislaus
95 percent of value of production

*  Other counties with >2.5 percent of state production: Kern

The cantaloupe is the most important muskmelon grown in California. Other
muskmelons grown in the state include honeydew, casaba, Santa Claus, crenshaw and
Persian melons, grown on smaller acreages. Cantaloupes are harvested from mid-May
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through November. Mexico is the dominant foreign source of cantaloupes, with peak
shipments between December and April, when U.S. supplies are not available. About a
quarter of the California cantaloupe crop comes from spring and fall production in the
desert valleys of Imperial and Riverside Counties. That production has been
threatened in recent years by white fly infestations. Summer melons, the bulk of
California production, are grown in the San Joaquin Valley and harvested from late
June through early October.

20. Peaches, All

* 71 percent of U.S. production of peaches
54 percent of California production: Clingstone peaches
46 percent of California production: Freestone peaches
e 2001 Gross Farm Income: $247 million
* Top 5 counties: Fresno, Tulare, Sutter, Stanislaus, Merced
71 percent of value of production
*  Other counties with >2.5 percent of state production: Kings, San Joaquin

California produces two distinct types of peaches—clingstone canning and freezing
peaches and freestone peaches, largely sold fresh. Both were produced on about the
same acreage, about 30,000 acres at the start of the 1990s.

Clingstone peaches are produced in two areas of the state, in Sutter and Yuba
counties in the Sacramento Valley and in Merced and Stanislaus counties in the San
Joaquin. Consumer demands have declined for canned fruits in general and low
profitability in the canning industry and loss of processing capacity has affected
growers, as well. Current acreage is about 28,000 acres after peaking at 31,000 in the
mid-1990s.

Freestone peaches are the most popular of the fresh stone fruits (peaches,
nectarines, plums and apricots), produced primarily in the central San Joaquin Valley
(Fresno, Tulare and adjacent areas). Varieties are available that have expanded
seasonal production from late-spring to fall. Rising consumer demands (increased per
capita consumption, and increased population) have brought an increase in acreage by
a third, to nearly 40,000 acres. Exports of fresh peaches (and nectarines) in 2001
amounted to 11 percent of the quantity produced.
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alifornia agriculture is large, diverse, complex and dynamic. This chapter

documents the industry and its relationship to the rest of the economy. It also
provides an overview of unifying forces and trends. Our aim is to supply a convenient
compilation of facts and figures from a variety of sources, and to help the reader
interpret the wide array of data presented.’

California agriculture is far larger, measured by sales, than that of any other state.
California agriculture produces more value than most countries and is larger than, for
example, such major agricultural producers as Canada or Australia.

! This chapter is updated and adapted from “The Measure of Calgornia Agriculture, 2000,” by Nicolai V. Kuminoff, and
Daniel A. Sumner, with George Goldman, University of California Agricultural Issues Center.

Data used are the most recent available. Whenever possible, we used preliminary data from the most recent Census of
Agriculture, (U.S. Department of Agriculture, National Agriculture Statistics Service, 2002 Census of Agriculture). However
the complete 2002 census data were not available at the time this chapter went to press.



The Measure of California Agriculture and its Importance in the State’s Economy

DEMAND AND SUPPLY

California is part of the national and international agricultural markets. Californians
consume food that is produced in the state, as well as food that is imported from other
states and countries. Agriculture in California is the largest among the states, and
produces a variety of animals and animal products, fruit, tree-nuts, vegetables, field
crops, and nursery and floriculture products. The Central Valley (composed of the
Sacramento and San Joaquin Valleys) accounts for more than half of the State’s gross
value of agricultural production.

Commodity Demand

Between 1970 and 2001 United States per capita consumption of food increased in
most categories. In the meat category, decreases in red meat consumption were more
than offset by increases in poultry and fish. The largest percentage increases in
consumption were in the fresh fruit, tree-nut and processed vegetable categories. Eggs
were the only category showing a decrease. (Comparable data by state are not
available.)

Table 1. United States Per Capita Consumption of Major Foods, 1970-2001

Meat,

Year Eges ® Poultry, > Dairy Fruit, Fruit{ Vegetables, Vegetab!es, Tree-

& Fish rod ucts Fresh Processing Fresh Processing Nuts

Pounds

1970 40.2 177.3 563.8 101.2 136.5 152.9 182.5 1.7
1975 35.9 170.9 539.1 101.8 150.3 147.1 189.9 1.9
1980 35.2 179.6 543.2 104.8 157.5 149.3 187.2 1.8
1985 33.1 185.4 593.7 110.6 158.8 156.1 201.9 2.4
1990 30.5 183.5 568.4 116.3 157.1 167.2 215.6 2.4
1995 29.8 190.5 576.2 122.5 159.3 180.8 227.4 1.9
2000 32.2 195.8 593.4 126.9 153.1 201.8 226.7 2.5
2001 32.4 192.2 587.2 125.8 149.9 196.6 216.3 2.2

a: From 1970 to 1990, figures are given in dozens and transformed into pounds by a factor of 1.56 Ib/dz
Source: 1) Putnam, Judith Jones, and Jane E. Allshouse, “Food Consumption, Prices, and Expenditures,
1970-97,” Food and Rural Economics Division, Economic Research Service, USDA.

2) USDA/ERS Agricultural Outlook, May 2003.

Although California is the nation’s largest agricultural producer, Californians still
consume many foods shipped in from other states and countries. Almost all of the
pork, much of the beef and much of the grain used for baked products, pasta and
livestock feed come from midwestern states. Tropical products that don’t grow well in
the state, such as bananas, are imported from Central and South America, or from Asia
and Africa. During the local off-season, California imports commodities, such as
winter tomatoes from Florida and Mexico, that are exported in other seasons.
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Although overall United States food consumption has increased in recent decades
due to population growth and other factors, increasing per capita income and falling
relative price of food have led to food taking up a smaller part of Americans’ budgets.
In 2001, Americans spent 10 percent of their disposable personal income on food,
compared with 21 percent in 1952. Meals away from home now represent 40 percent
of expenditures on food, compared to 17 percent in 1952.

Leading Commodities and Cash Receipts

California agriculture generated about $26 billion in cash receipts in 2001, 88 percent
higher than cash receipts of the second most important agricultural state, Texas.
California has been the nation’s top agricultural state in cash receipts every year since
1948. Farmers have gradually increased their share of United States farm cash receipts
from 9.5 percent in 1960 to 12.8 percent in 2001. Total agricultural cash receipts in
2001, in nominal terms, were above the last record high of 1997.

Table 2. California’s Leading Commodities by Cash Receipts, 2001

Value of Percent Cumulative Percent
Rank Items Receipts of Total Percent of U.S.
1,000 Dollars Receipts Value
All commodities 25,892,319 100.0 - 12.8
1  Dairy products 4,630,171 17.9 17.9 18.7
2 Greenhouse/nursery 2,851,339 11.0 28.9 20.7
3 Grapes 2,653,623 10.2 39.1 90.8
4 Lettuce 1,370,004 5.3 44.4 71.8
5 Cattle and calves 1,351,500 5.2 49.6 3.3
6  Poultry/eggs 1,040,197 4.0 53.6 4.2
7 Strawberries 841,031 3.2 56.8 77.4
8 Tomatoes, all 766,260 3.0 59.8 46.0
9  Almonds 731,880 2.8 62.6 100.0
10  Cotton, all 706,138 2.7 65.3 14.3
11 Hay, all 588,931 2.3 67.6 12.9
12 Oranges 571,445 2.2 69.8 41.7
13 Broccoli 438,118 1.7 71.5 86.9
14  Carrots 433,919 1.7 73.2 75.2
15  Walnuts 341,600 1.3 74.5 100.0
16 Avocados 313,061 1.2 75.7 95.2
17 Celery 259,865 1.0 76.7 94.0
18  Cantaloupes 252,277 1.0 77.7 60.0
19  Lemons 247,042 1.0 78.7 90.4
20  Peaches 227,554 0.9 79.6 47.7

Source: USDA/ERS. Farm Income, online data. URL: http://www.ers.usda.gov/data/FarmIncome/finfidmu.htm
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Most agricultural states specialize in production of a few commodities. California
is unique 1n its crop diversity. The top 20 agricultural commodities in California
(including some aggregate categories such as greenhouse and nursery products)
constitute only about 80 percent of its total agricultural cash receipts, and the top 50
constitute 93 percent. Dairy products, nursery products, and grapes have been the top
commodities, ranked by cash receipts from 1995-2001. With the largest gross sales,
dairy products represented about 18 percent of the state’s total agricultural cash
receipts in 2001, while nursery products and grapes accounted for about 11 percent
and 10 percent respectively. Winegrape acreage has increased dramatically from

300,000 acres in 1995 to almost 500,000 acres in 2002.

Figure 1. Value of Leading California Farm Products, by Cash Receipts, 2000-2001
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Source: USDA/ERS. Farm Income, online data. URL: http://www.ers.usda.gov/data/FarmIncome/finfidmu.htm
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Figure 2. California Cash receipts by Commodity Group, 2001
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California provides more than 99 percent of the following agricultural products:

almonds, artichokes, dates, figs, raisins, kiwis, olives, pistachios, prunes, and walnuts.

It is also the leading state in producing asparagus, broccoli, carrots, grapes, hay,

lemons, lettuce, milk, peaches, strawberries, and processing tomatoes, among many

others.

Table 3. State Rankings for Cash Receipts and Net Farm Income, 2001

Cash Receipts

Net Farm Income

State $1,000 State $1,000

California 25,892,319 Texas 4,288,138
Texas 13,795,618 California 3,768,764
Iowa 11,550,109 North Carolina 3,201,148
Nebraska 9,488,580 Georgia 2,298,556
Kansas 8,121,044 Florida 2,166,133
Minnesota 8,101,875 Towa 1,946,475
North Carolina 7,730,633 Nebraska 1,610,282
Illinois 7,547,087 Alabama 1,581,452
Florida 6,415,882 Illinois 1,418,739
Wisconsin 5,896,293 Arkansas 1,399,823

Source: USDA/ERS. Farm Income, online data. URL: http://www.ers.usda.gov/data/FarmIncome/finfidmu.htm

California’s net farm income was second to Texas in 2001. Net farm income

results from subtracting input costs, taxes, depreciation and factor payments from the

value of production, and adding direct government payments. California accounts for

12.8 percent of national cash receipts, but receives only about 3 percent of direct
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government payments to agriculture. These payments represent 2.1 percent of the

state’s value of production, compared to an average of 10.2 percent for the other 49

states. California’s net farm income is equivalent to 8.2 percent of the U.S. net farm

Income.

Table 4. Net Farm Income and its Components as Percentages of Value of Production,

2001
Other 49
CA States Average

Purchased inputs 57.0 56.4
Property taxes, fees 2.3 3.5
Capital consumption 3.8 9.8
Payments to stakeholders 25.3 19.3
Direct Government payments 2.1 10.2
Net farm income 13.7 21.2

Source: USDA/ERS, Farm Income, online data. URL: http://www.ers.usda.gov/data/FarmIncome/finfidmu.htm

Agricultural Commodity Exports

The most important market for California agricultural production is in the rest of the

United States. Exports to international markets account for 16 percent to 19 percent of

California’s agricultural annual production. In 2001, international exports were valued

at about $6.5 billion, in nominal terms. In constant terms, total export value shows a

decreasing trend from 1996 to 2001.

Table 5. California Agricultural Exports, 1996-2002, Millions of 2000 constant dollars

Commodity 1998 1999 2001 2002
Top 10 commodities 3,782 3,126 3,422 3,415
Other commodities 3,110 3,003 2,948 2,809
Total Exports 6,893 6,129 6,371 6,223

Source: Based on UC Agricultural Issues Center, online data. URL: http://aic.ucdavis.edu/pub/exports.html

Values deflated by the GDP Implicit Price Deflator, Bureau of Economic Analysis.

Together, tree-nuts, cotton, wine, table grapes, raisins, dairy products, and citrus

accounted for more than 50 percent of exports. The other 50 percent was spread across
dozens of commodities. Export markets typically take between one-third and two-
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thirds of the almonds, cotton, walnuts, rice, prunes and pistachios. Exports are less
important for livestock products, fresh vegetables and ornamental horticulture.

The top six export destinations in 2002 were Canada, the European Union,
Japan, China-Hong Kong, Mexico and South Korea. Looking at destinations by
commodity group, East Asia received more than 60 percent of animal product exports,
56 percent of field crops exports, and about half of fruit exports. North America
accounted for 70 percent of Vegetable exports, and Europe almost two-thirds of wine
exports and about half of tree-nut exports.

Figure 3. CA Agricultural Exports by Commodity Groups, 2002, Share of total value
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Source: UC Agricultural Issues Center, online data.
URL: http://aic.ucdavis.edu/pub/exports.html

Figure 4. CA Agricultural Exports by Market Destination, 2002, Share of total value
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Organic Agriculture

In 1997-98, 1,526 registered organic growers in California reported more than $155
million in gross sales on about 68,000 acres. In 2002 they reported more than $263
million in gross sales on about 177,708 acres. Their combined gross sales increased by
a factor of 3.5 during the last decade and in 2002 represented 1 percent of the state’s
total agricultural sales.

Total gross sales in 2002 had more than doubled since 1992-93. Farmers using
organic techniques produced over 70 different commodities in 1997-98.

Organic agriculture in California is characterized by the predominance of
vegetable, fruit and tree-nut crops, which represented about 91 percent of those farms,
74 percent of acreage and 91 percent of gross sales. Livestock accounted for slightly
more than 1 percent of organic farms and sales, and data on acres devoted to organic
livestock were not available.

CALIFORNIA FARMS AND FARMERS

More than a quarter of California’s landmass is used for agriculture. Just over half of
the 27.7 million acres of agricultural land is pasture and range and about 39 percent is
cropland. Most California farms are small in terms of area, cash receipts and total
sales, and almost all are family owned and operated. California has a greater share of
female farm operators and farmers with Hispanic, Asian and Pacific Islander
backgrounds than the United States as a whole. As the state’s population has grown, a
share of agricultural land has been converted to residential, industrial and commercial
uses, yet agriculture remains a vibrant industry.

Land Use

About 93 percent of California’s 101.5 million acres is in rural uses. This rural area is
divided evenly between federal and non-federal ownership. The federal land mostly
includes national forests, national parks and wildlife areas, and “other land,” such as
marshes, open swamps, and bare rock deserts. Roughly 11 percent (about 5 million
acres) of the federal rural land is grassland pasture and range used for agriculture.

Of California’s 563 million acres of non-federal land, about 80 percent is grassland
pasture and range, forest land, and cropland. About 5.5 million acres of California’s
non-federal land are defined by the Natural Resources Conservation Service (NRCS)
of the U.S. Department of Agriculture as “developed” for residential, industrial, and
commercial use. However, the intensity of use varies widely, with much of this land
relatively unpopulated. The California Department of Conservation Farmland
Mapping and Monitoring Program (FMMP) defines 3.1 million acres of California’s
non-federal land as “urban and built-up,” that is, land occupied by structures with a
building density of at least one unit to one and one-half acres. This suggests that
roughly 2.4 million acres of “developed” land in the NRCS survey are still relatively
rural, or not mapped by FMMP.

In total, about 27.7 million acres, including 5 million acres of federal grazing land,
are used for agriculture in California. More than half is pasture and range, about 39
percent is cropland, and the remainder is divided between woodland and other land.
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Like the rest of the Western United States, California has a greater ratio of
pasture and range to cropland than the United States as a whole.

Figure 5. Federal and Non-Federal Figure 6. Non-Federal Land Use in
Land Use in California, 1997 California, 1997
Water areas
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Source: USDA. Natural Resources Conservation

Service, Natural Resources Inventory, 2000. Source: USDA Natural Resources Conservation

Service, Natural Resources Inventory, 2000.

Figure 7. Agricultural Land Use in California,
Total Acres Cropland

Woodland Other land
4% 5%

Cropland
pastured

1
Cropland o

39%

Cropland idle

Other cropland cover
crops failed,
summer fallow
%3

Source: USDA/NASS, 1997 Census of Agriculture.

65



The Measure of California Agriculture and its Importance in the State’s Economy

California’s planted cropland has shifted over time toward higher value per acre

crops such as fruits, tree-nuts and vegetables, while acres of field crops have

decreased. Barley, a major crop in 1964, has declined dramatically since then.

Harvested acreage for cotton and wheat increased substantially during the 1960s and
1970s, peaking during the early 1980’s, but then declining during the 1990s. Rice
acreage surpassed its 1982 acreage by about 600 acres in 2000, but has declined since.

Table 6. Agricultural Land Use, 1982-1997 (1,000 acres)

Pasture and Total Other Woodland & Total
Census Year a b Woodland Agricultural

Range Land Cropland Land

Pasture Land

California
1982 17,980 11,257 1,437 1,483 32,157
1987 17,111 10,895 1,241 1,351 30,598
1992 16,191 10,479 1,158 1,150 28,979
1997 14,385 10,804 1,394 1,116 27,669
ULS.
1982 418,264 445,362 36,082 87,088 986,796
1987 410,329 443,318 30,929 79,894 964,470
1992 410,835 435,366 25,369 73,962 945,532
1997 396,885 431,145 32,300 71,465 931,795
a) Includes harvested cropland, cropland used only for pastures, and other cropland.
b) Houses and barns, lots, ponds, roads, and wasteland.
Source: USDA/NASS, 1997 Census of Agriculture.
Table 7. California Harvested Cropland by Category, 1964-2001
Category 1964 1982 1992 1997 2001
Orchards and Vineyards 1520 2158 2246 2582 2626
Hay, all types? 1702 1416 1531 1699 1540
Vegetables and Melons 626 895 1017 1209 1312
Cotton 759 1313 1066 1036 864
Wheat for Grain 267 929 569 581 461
Rice 343 567 401 514 471
Barley for Grain 1319 583 204 130 110
Other Crops” 1310 904 727 792 992
Total Harvested Cropland 7846 8765 7761 8543 8376

a) Hay includes alfalfa, other tame, small grain, wild grass, silage, and green chop varieties.

b) Acres of other crops were calculated by subtracting all reported categories from Total Harvested Cropland, except
for 2001, where other crops such as dry beans and potatoes were added together directly from the CDFA Resource

Directory.

Sources: U.S. Bureau of the Census, Census of Agriculture 1964-92; USDA/NASS, 1997 Census of Agriculture;

CDFA, Resource Directory 2002.
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Farmland Conversion

Conversion of agricultural land to urban uses continues to be a public policy issue in
the United States and in California. In California between 1988 and 2000, according to
the California Department of Conservation Farmland Mapping and Monitoring
Program (FMMP), about 549,000 acres (approximately one half of 1 percent of
California’s landmass) were converted to urban and built-up uses. At these conversion
rates, about 4.2 million acres would be converted in the next 100 years. Of the total
acres converted from 1988-2000, 213,000 were formerly cropland (near 2 percent of
total current cropland) and 100,000 were formerly grazing land. Another 235,000
acres were formerly “other land,” as classified by the FMMP. A significant portion of
the “other land” was idled farmland previously removed from agricultural production
in anticipation of development. This indicates that the figures for cropland and grazing
land conversion may be understated.

Farmland conversion is a topic of particular interest in the Central Valley, which
has over half of the state’s agricultural land and 64 percent of the cropland. The
Central Valley has had a lower proportion of its cropland and grazing land converted
than the rest of the state. The Valley recorded 43 percent of statewide cropland
conversion between 1988 and 2000. Similarly, the Central Valley grazing land, about
44 percent of the state total, contributed only 25 percent of the total grazing land
converslons.

Table 8. Acres Converted to Urban and Built-up Land by Region, 1988-2000

Sacramento Valley”

Cropland® Grazing Land Other Land® Converted Total Acres
1988-90 4,772 3,783 6,535 15,090
1990-92 6,450 3,088 3,421 12,959
1992-94 2,516 1,122 1,935 5,573
1994-96 2,868 2,312 2,186 7,366
1996-98 3,377 3,212 3,640 10,342
1998-00 7,038 3,704 4,810 15,552
Cumulative Total 27,021 17,221 22,527 66,882

San Joaquin Valley”

Cropland® Grazing Land Other Land® Converted Total Acres
1988-90 5,347 1,807 5,373 12,527
1990-92 16,940 442 6,576 23,958
1992-94 6,817 1,369 2,093 10,279
1994-96 7,867 532 2,137 10,536
1996-98 16,749 2,720 6,451 25,967
1998-00 11,073 1,011 5,648 17,732
Cumulative Total 64,793 7,881 28,278 100,999
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Central Valley”

Croplandb Grazing Land Other Land® Converted Total Acres
1988-90 10,119 5,590 11,908 27,617
1990-92 23,390 3,530 9,997 36,917
1992-94 9,333 2,491 4,028 15,852
1994-96 10,735 2,844 4,323 17,902
1996-98 20,126 5,932 10,091 36,309
1998-00 18,111 4,715 10,458 33,284
Cumulative Total 91,814 25,102 50,805 167,881

California

Croplandb Grazing Land Other Land® Converted Total Acres
1988-90 40,003 20,863 57,364 118,230
1990-92 39,141 14,729 45,394 99,264
1992-94 23,453 10,464 20,390 54,307
1994-96 25,954 13,303 19,185 58,442
1996-98 37,585 17,057 34,919 89,997
1998-00 46,859 24,403 57,816 129,161
Cumulative Total 212,995 100,819 235,068 549,401

a) Sacramento Valley is Butte, Colusa, Glenn, Sacramento, Shasta, Solano, Sutter, Tehama, Yolo and Yuba
counties. San Joaquin Valley is Fresno, Kern, Kings, Madera, Merced, San Joaquin, Stanislaus, and
Tulare counties. Central Valley is the sum of the Sacramento and the San Joaquin Valleys.

b) Cropland is defined here as all agricultural land that is not classified as grazing land by the FMMP.
¢) Other land includes idle land previously removed from agricultural production.

Source: California Department of Conservation, Farmland Mapping and Monitoring Program, 2000, and
online data. URL: http://www.consrv.ca.gov/DLRP/fmmp/stats_reports/county_conversion_table.htm.

Farmland conversion to urban uses is associated with population growth.
California’s population increased by about 76 percent between 1970 and 2002, while
the Central Valley’s population doubled. There is general agreement that state
population growth will continue, but little consensus on precise projections of future
growth rates. The Bureau of the Census estimates that the state population will be

about 50 million by 2025.

Farm Size

Nationwide, over the last half-century, the number of farms and the total land in farms
have decreased, while the size of an average farm has increased. This trend has been
less pronounced in California. While the average U.S. farm doubled in acreage
between 1954 and 2002, the average California farm increased by about 13 percent.
The official definition of a “farm” was changed in 1954, 1959, and 1974, to remove
many of the smallest “farms” from census statistics. Each of these definitional changes
decreased the reported number of farms and increased the average farm size. Since
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Figure 8. California Cropland Harvested by Crop, 1964, 1982, 2001
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Table 9. Farm Acreage, Number and Acres per Farm

Land in

Number of Average Number of Land in Farms Average

Year farms Farms Acreage farms (1000 acres) Acreage
(1000 acres)

----------------- California-------------------  ——ceeeeemeee - United States--------------------
1940 132,658 30,524 230 6,102,417 1,065,114 175
1945 138,917 35,054 252 5,859,169% 1,141,615% 195
1950 137,168 36,613 267 5,388,437 1,161,420 216
1954 123,075 37,795 307 4,782,416° 1,158,192% 242
1959 99,274 36,888 372 3,710,503 1,123,508 303
1964 80,852 37,011 458 3,154,857 1,110,187 352
1969 77,875 35,328 454 2,730,250 1,062,893 389
1974 67,674 33,386 493 2,314,013 1,017,030 440
1978 73,194 32,727 447 2,257,775 1,014,777 449
1982 82,463 32,157 390 2,240,976 986,797 440
1987 83,217 30,598 368 2,087,759 964,471 462
1992 77,669 28,979 373 1,925,300 945,532 491
1997 74,126 27,699 374 1,911,859 931,795 487
2002° 79,709 27,627 347 2,129,226 939,507 441

a) Excludes Hawaii and Alaska. b) USDA/NASS estimate.

Sources: U.S. Bureau of the Census, Census of Agriculture, 1940-1992.

USDA, National Agricultural Statistics Service, 2002 and 1997 Census of Agriculture.
USDA, National Agricultural Statistics Service, California Agriculture Statistics 1992-2001.

1974 a “farm” has been defined in the Census of Agriculture as a place that generates
agricultural sales of at least $1,000 annually. Under the current Census of Agriculture
definition, the average acreage of California farms decreased by 30 percent between
1974 and 2002. The 2002 Census introduced a new methodology for estimating total
number of farms and operators’ demographics. The Census has been conducted via
mail returns, and coverage has been always below 100 percent, especially among very
small operations. The 2002 methodology accounts for all farms.

In 2002, about 80 percent of California farms were less than 180 acres, yet the
“average farm” size was 347 acres. These two statistics highlight the fact that a small
percent of large farms account for a large percent of total acreage. These large farms
include ranches that graze livestock and may generate relatively little total revenue.

By sales value, California agriculture is comprised of a large number of small
farms, while a small number of large farms represent most of the sales. The 16 percent
of California farms with sales of more than $250,000 in 1997 also represented over 90
percent of total sales value. In 1997, almost 44 percent of California farms sold less
than $10,000 of agricultural products. Retired or part-time farmers operate most of
these farms.
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Figure 10. Share of California Farms and Market Value of Agricultural Products Sold,
by Total Sales Category, 1997
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Legal Organization

More than three-quarters of all farms in California are individual or family
proprietorships, and another 15 percent are partnerships. About 7 percent of all
California farms are legally organized as corporations. About 85 percent of these are
family held. Non-family held corporations (1 percent of the farms) produce about 6
percent of total agricultural sales both in the United States and in California.

Farmer Demographics

There appears to be a continuing trend toward fewer young people choosing farming
as an occupation. Between 1987 and 2002 there were fewer farmers in the younger age
categories and an increase in the oldest category. The percent of California farmers
over 65 increased from 23 percent to almost 30 percent. Farming is likely a retirement
occupation for an increasing number of individuals. Meanwhile, the share of the state
population over 65 remained unchanged at about 10.5 percent between 1990 and 2000.
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Anecdotal information suggests that many family farms remain in the name of the
oldest family members, even if they are less actively involved in farming than younger
members. This trend may place an upward bias on age estimates since almost all of
California’s farms are family owned and operated. In 1997, about 19 percent of U.S.
farm operators described themselves as retired.

Table 10. Legal Organization of Farms, 1997

.. Corp. Corp.
I()r;d;zl;llil;al Partnership Family Not Family Other? F:;iiis
Y Held Held
California
Farms percent 76.6 14.6 6 1.1 1.8 100
Average
Area acres 249 708 975 1,103 529 374
Total Area percent 51 28 16 3 3 100
Average Sales  $1,000 130 655 1,541 1,770 222 311
Total Sales percent 32 31 30 6 1 100
Average Value
ofLandand 47 9 595 1,710 3,054 3,535 1,232 941
Buildings
United States
Farms percent 86 8.9 4 0.4 0.8 100
Average Area acres 356 881 1571 1507 4,378 487
Total Area percent 63 16 13 1 7 100
Average Sales  $1,000 62 210 603 1,395 117 103
Total Sales percent 52 18 23 6 1 100
Average Value
of Land and
Buildings $1,000 360 791 1,338 1,769 1,357 450

a) Other includes cooperatives, estates, trusts, and institutionals.
Source: USDA, National Agricultural Statistics Service, 1997 Census of Agriculture.

One third of California farm operators do not consider farming their principal
occupation and many spend more days employed off the farm than on it. In contrast,
about 51 percent did not report any days spent employed off the farm, but a significant
proportion of those farmers may be retired from off farm occupation or from full-time
farming.
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Figure 11. California Farm Operators by Age Group
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Source: USDA, National Agricultural Statistics Service, 1997 Census of Agriculture.

The percent of California farmers who consider farming their principal occupation
increased from 50.4 percent to 53 percent between 1987 and 1997, while that ratio for
the United States decreased from 54.5 percent to 50.3 percent.

Table 11. Farm Operators by Number of Days Employed off the Farm, 2002 (Percent)

None Less than Between 100 200 days

100 days and 199 days or more
California 50.6 9.8 6.9 329
uU.s. 45.2 8.8 6.8 39.1

Source: USDA, National Agricultural Statistics Service, 1997 Census of Agriculture.

The number of women reported as the principal farm operator almost doubled in
California between 1978 and 1997. This number has been increasing in California and
in the United States, though California has consistently had a greater ratio of female to
male farm operators than the national average. In 2002, 5.8 percent of California farms
and 8.6 percent of U.S. farms reported a female principal operator, compared with 7.6
percent and 5 percent in 1978.

California has a greater share of farm operators of Hispanic origin (10 percent)
than the United States as a whole (2.4 percent). Those with Asian or Pacific Islander
origins represent 4.8 percent of California farm operators. The biggest change in Cenvuw
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of Agriculture data on ethnicity is the percentage increase in those reporting their
ethnicity, although 13 percent of California farmers and 14 percent of U.S. farmers still
did not report their ethnic background in the most recent Census. The 1997 and 2002
Census of Agriculture reported making “special efforts” to capture the number of

minority farmers.

Table 12. CA Farm Production Expenses, 1981, 1991, 2001 (In constant 1996 dollars)

Item 1981 1991 2001 s Chanse
—————————————————— Thousand-----------------
Purchased feed 3,160,901 1,762,840 2,374,668 -25%
Purchased Livestock and poultry 938,818 650,528 592,093 -37%
Purchased seed 298,171 472,590 867,627 191%
Fertilizers and lime 825,243 672,941 743,514 -10%
Pesticides 720,596 729,366 951,093 32%
Petroleum fuel and oils 842,177 458,762 557,197 -34%
Electricity 396,173 557,541 787,485 99%
Repair and maintenance of capital items 450,042 671,791 721,286 60%
Machine hire and customwork 410,380 557,682 678,506 65%
Marketing, storage, and transportation e xpenses 903,321 1,069,988 1,944,764 115%
Contract labor 571,060 887,048 1,570,506 175%
Miscellaneous expenses 1,059,750 1,977,027 2,612,494 147%
Hired labor 2,634,153 3,239,873 4,727,557 79%
Net rent received by nonoperator landlords 603,062 596,260 390,571 -35%
Real estate and nonreal estate interest 2,555,602 1,164,775 1,269,232 -50%
Property taxes and other fees 466,328 465,461 574,811 23%
Total farm Expenditures 16,835,777 15,934,471 21,363,404 27%
Estimated Number of farms 83,000 83,000 85,000 -
Average per farm 202,841 191,982 251,334 24%

Source: USDA/ERS, Online Farm Income Data. URL: http://www.ers.usda.gov/data/FarmIncome/finfidmu.htm

U.S. Bureau of Economic Analysis.

RESOURCES AND FARM PRODUCTIVITY

California farmers use a variety of inputs to produce agricultural products.

Financial capital, machinery, fuel, family and hired labor, livestock feed, chemicals and
fertilizer, and water are some of the inputs that are commonly associated with
agricultural production. Research and development and new technology are also

important contributors to California agriculture that, over time, have led to

productivity increases and changes in farming practices.
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Expenditures by California farmers on production inputs, on a per farm basis,
increased by 24 percent between 1981 and 2001 in constant (1996) dollars. The largest
increases were in purchased seeds, contract labor, miscellaneous expenses, and
marketing and transportation.

Capital

California has about 7.3 percent of the nation’s farm assets, 10.1 percent of its debt,
and 6.8 percent of its equity. This leaves the aggregate California farming sector with
higher debt-to equity and debt-to-asset ratios than the United States as a whole.
California has also much higher value of sales to assets or equity than the rest of the
United States.

The average value per acre of land and buildings per farm in California is nearly
three times the United States average. Half of California’s farms have land and

building values between $100,000 and $499,999.

Table 13. Farm Balance Sheet, December 31, 2001

California United States
Farm assets e Thousand Dollars----------
Real estate 78,197,670 998,704,964
Non Real Estate 13,124,534 252,302,719
Livestock and poultry 4,601,836 73,157,850
Machinery and motor vehicles 4,513,580 90,730,928
Crops 465,908 25,238,754
Purchased inputs 471,375 4,212,374
Financial 3,071,835 58,962,813
Total 91,322,204 1,251,007,683
Farm debt
Real estate 11,852,086 103,009,801
Non Real Estate 7,588,162 89,017,129
Total 19,440,248 192,026,930
Equity 71,881,956 1,058,980,753
Debt/equity 27.0 18.1
Debt/assets 913 154

Source: USDA/ERS, Farm Balance Sheet data online.
URL: http://www.ers.usda.gov/Data/FarmBalanceSheet/Fbsdmu.htm
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Table 14. Value of Land and Buildings, 1982-1997 (current dollars)

C Total Average Average Total Average A Val
§nsus Value? Value Per Value Per Value? Value Per I\)/eraﬁe ?$;1e
€t $1,000,000  Farm($) Acre($)  $1,000,000 Farm($) erfcre
————————————————— California----------------= —eeeeeeeeee———-United States-----------------
1982 61,565 746,577 1,918 775,084 345,869 784
1987 48,571 583,668 1,575 604,170 289,387 627
1992 63,693 820,063 2,213 687,432 357,056 727
1997 69,765 941,170 2,605 859,855 449,748 933

a) Computed as the product of the average value per farm and the total number of farms.
Sources: U.S. Bureau of the Census, Census of Agriculture, 1982-1992;
USDA, National Agricultural Statistics Service, 1997 Census of Agriculture.

Hired Farm labor

In 1997, the Central Valley had about 58 percent of California’s 549,265 hired farm
laborers, according to census data. Most worked in the San Joaquin Valley. Monthly
data in Figure 12 displays the cyclical nature of the farm labor employment market,
and an upward trend in average annual employment between 1993 and 2000. The
number of employed workers rises in the summer months and drops in the winter. The
higher employment total for the Cenvus of Agriculture data in 1997 (649,265 compared to
the Employment Development Department’s monthly high of about 500,000) suggests

that different definitions or sampling methods are employed in the two data sources.

Table 15. Hired Farm Workers by Region, 1997

Sacramento S. Joaquin Central California

Valley Valley Valley®
Farms with Hired Workers 5,130 14,947 20,077 36,450
Total Hired Workers 57,657 264,575 322,232 549,265
Workers Hired 150 days or more 16,308 80,469 96,777 186,358
Workers Hired less than 150 days 41,349 184,106 225,455 362,907
Payroll ($1,000) 313,519 1,383,042 1,696,561 3,392,577

a) Central Valley is the sum of the San Joaquin and Sacramento Valleys.
Source: USDA, National Agricultural Statistics Service, 1997 Census of Agriculture.
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Figure 12. California Hired Farm Workers, 1993-2000

600,000

500,000

400,000 4

300,000

NAAA
YA Y

Number of Workers

200,000

100,000

—&— Monthly Farm Workers

= Linear Trend Line

Jan-93
Jul-93 7

T 1T 1T 1T 1T 1

F F W N O O IO~ L 0 N N O O
o T o S e - SR
82 32328 2 s2s5 248 =2

Source: California Employment Development Department.

Table 16. Characteristics of California Crop Workers, 1995-97

Percent of Workers

Foreign Born 95
Male 82
Under 34 63
Married 61
Family in United States 60
In United States Less than 5 Years 53
2 to 4 Farm Jobs per Year 53
Unauthorized 42

Source: Martin, Philip, and J. Edward Taylor, “For California Farm workers, Future
Holds Little Prospect for Change,” California Agriculture 2000.
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The California agricultural labor market is characterized by (1) an almost entirely
foreign-born (mostly Hispanic) workforce, and (2) relatively low annual average
earnings compared to other occupations. Low earnings are the result of relatively low
hourly wages and less than full-time employrnent.

Table 17. Pesticide use in California, selected years

Pounds of Active Ingredient applied:

Category 1992 1997 2000
1 Reproductive Toxin? 30,393,943 34,483,130 26,227,436
2 Carcinogens® 14,218,972 24,543,280 22,889,829
3 Cholinesterase inhibitor¢ 14,352,300 16,153,697 11,570,792
4 Groundwater Contaminantd 2,143,420 2,347,882 2,432,815
5 Air Contaminant® 24,170,357 25,561,393 21,651,013
6 Oil based 24,355,035 33,089,845 27,634,736
7 Reduced Risk 0 72,838 553,268
8 Biopesticides 64,674 188,180 332,851
Total 109,698,701 136,440,245 113,292,740
Cumulated acres treated:
Category 1992 1997 2000
1 Reproductive Toxin? 3,868,087 4,170,939 3,890,210
2 Carcinogensb 3,406,238 4,285,583 5,899,480
3 Cholinesterase inhibitor® 10,236,375 12,135,586 8,479,224
4 Groundwater Contaminant? 1,179,383 1,651,236 1,757,983
5 Air Contaminant® 3,584,293 4,137,785 4,342,186
6 Qil based 2,250,273 2,494,361 2,370,087
7 Reduced Risk 0 399,715 2,509,530
8 Biopesticides 659,894 1,272,516 1,066,648
Total 25,184,543 30,547,721 30,315,348

Categories of pesticides:

a) Proposition 65 list (known to cause reproductive toxicity).

b) B2 carcinogens, or Proposition 65 list (known to cause cancer).
c) Cholinesterase inhibitors (organophosphate or carbamate).

d) Materials on the DPR's groundwater protection list.

e) Materials on the DPR's toxic air contaminants list.

Source: California Environmental Protection Agency, Department of Pesticide Regulation (DPR), Pesticide Use
Reporting.
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Chemicals and Fertilizer

Total pesticide use in California agriculture shows an upward trend, with total
reported pounds applied ﬂuctuating from year to year depending on pest problems,
weather, and acreage and types of crop planted. Also, the types and forms of the
pesticides have changed to meet new pests and environmental demands. In 2000, more
than 550,000 pounds of chemicals defined by the United States Environmental
Protection Agency as “reduced risk” were applied by commercial agriculture in
California. This was equivalent to about one half of one percent of total pounds of
pesticides applied to California crops.

In 1990, California became the first state to require reporting of the agricultural
use of all pesticides: insecticides, herbicides, rodenticides, fungicides, and sanitizers. In
contrast, much of the non-agricultural uses such as chlorine for swimming pools and
home and garden pesticides are not reported.

About one-third of all California farms (22,300) did not report using any
chemicals or fertilizer in the 1997 Census of Agriculture. California has about 1,526
registered organic farmers, only a tiny portion of those farms that did not report using
any chemicals or fertilizer. Therefore, care is needed in interpreting these Census of
Agriculture figures. Many farmers may have failed to respond to this particular
question or were small livestock growers or other operators whose farms used no
chemicals or fertilizer without being defined explicitly as “organic.”

Table 18. Agricultural Chemical and Fertilizer Use Reported by California Farmers

1969 1974 1978 1982 1987 1992 1997

Chemicals — \jumber of Farms 43,656 37,627 52,746 51,435 57,579 52,917 51,819
or Fertilizer

Commercial Number of Farms 36,337 32,865 42,857 41,909 44,683 42,602 42,312

Fertilizer  pypenditures
($1,000) 121,905 290,455 335,444 427,823 427,924 568,772 746,325

Agricultural Nyumber of Farms N/a  N/a 46,449 43,142 52,614 45721 44,327
Chemicals

Expenditures

($1,000) N/a N/a 288,968 468,604 544,779 694,549 957,006
]}Z‘rﬁ” o Insects 23,617 19,297 24,706 30,460 32,959 30,022 28,451
on which Nematodes 2,995 2,512 3,325 3,526 3,603 3,520 3,553
Chemicals )
were Uised  Diseases 8,042 6,802 17,553 15280 17,446 14,693 16,207
to Treat: Weeds 12,602 14,106 22,385 28,192 35,003 28,292 28,807

Growth, fruits

or Defoliation 3,748 2,761 5,461 5,483 6,173 4,673 5,231

Sources: U.S. Bureau of the Census, Census of Agriculture, 1969-1992.
USDA, National Agricultural Statistics Service, 1997 Census of Agriculture.
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Water

California receives about 200 million acre-feet (maf) of precipitation in a normal non-
drought year. Roughly 65 percent of this is lost to evaporation or vegetation. The
remaining 71 maf of average runoff, plus imported water, supplies the state’s water
“budget,” traveling through California’s complex water distribution system to
environmental, agricultural, and urban uses. Groundwater is an additional important
source.

In 1998 the California Department of Water Resources released a normalized
water budget showing the state’s supply and use of applied water in an “average” non-
drought year. Figures in the “average” year budget were based on the distribution
infrastructure in place in 1995. The 1.6 maf shortage is largely accounted for by
groundwater overdraft that was not included in the budget.

More than 70 percent of the average annual runoff occurs north of Sacramento,
but about 75 percent of the state’s water demand is south of Sacramento. California
uses a combination of federal, state, and local water projects to capture, store,
transport, and import surface water to meet demand around the state. The largest
water projects are the federal Central Valley Project and the State Water Project.

Table 19: California Water Budget and Supplies

California Annual Average California Annual Average
Water Budget® Water Supplies?®
Million Million
Water Use Acre-Feet Surface Water Acre-Feet
8.8 Central Valley Project 7
Agricultural 33.8 Other federal Projects 0.9
Environmental 36.9 State Water Project 3.1
Total 79.5 Colorado River 5.2
Supplies Local 11.1
Surface Water 65.1 Required Environmental Flow 31.4
Groundwater” 12,5 Reapplied 6.4
Recycled & Desalted 0.3 Groundwater” 12,5
Recycled & Desalted 0.3
Total 77.9
Shortage 1.6 Total 77.9

a) Normalized date for a non-drought year.
b) Excludes overdraft.
Source: California Department of Water Resources, The California Water Plan Update, Bulletin 160-98.
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The amount of water per acre used by urban areas varies according to land use,
population density and water use efficiency. In some areas agriculture may use less
water per acre than nearby urban development while in other areas the opposite case
may be true.

Groundwater provides 30 percent of the supply used by agriculture and the urban
sector in a normal non-drought year. Agriculture accounts for over 90 percent of the
groundwater used in the San Joaquin, Tulare Lake, and Central Coast hydrologic
regions. Only a portion of the applied water is actually used by the crop. The
remainder percolates through the soil, flows downstream to other uses, or is
irrecoverably lost due to other factors. Crop water use is measured as
evapotranspiration of applied water (ETAW). The ratio of ETAW to applied water is
an indication of irrigation efficiency.

The amount of water applied to a particular crop depends on many factors
including plant evapotranspiration, soil properties, irrigation efficiency, and weather.
Plant intake is the primary purpose of water application, but water is also applied to
crops for cultural purposes such as frost control, facilitating cultivation and leaching of
salts out of the crop root zone. There is a wide range in water application rates among
crops and hydrologic regions. For example, depending on the hydrologic region,
anywhere between 2 and 10-acre-feet/acre are applied to alfalfa annually. Hay
production, including alfalfa, accounts for almost 15 percent of total irrigation water
used in agriculture. Cotton accounts for about 12.5 percent. The top 12 commodities,
those that represent 60 percent of the total value of California agriculture, account for
about 48 percent of the water used for irrigation in the state.

Agricultural surface water costs differ greatly by hydrologic region and source of
supply. According to the Department of Water Resources, the 2003 Central Valley
Project contract rates range from $2 per acre-foot in the Sacramento Valley to $27 in
the county of Tulare and almost $30 in some areas of the Delta.

Almost one-third of California’s irrigated acreage used sprinkler, drip or trickle
systems in 1998. The rest used gravity flow systems such as furrows. More than one
method was used on some acreage.

Table 20. California Land Irrigated by Water Distribution Method, 1998

Gravity Flow Sprinkler Drip or Trickle All
Systems Systems Systems Subirrigation Irrigation
Farms 19,575 7,870 14,697 2,710 40,121
Acres Irrigated (1,000) 5,820 1,528 1,022 55 8,140
Acres Irrigated (percent) 71 19 13 1 --

Source: USDA, National Agricultural Statistics Service, Census of Agriculture, Farm and Ranch Irrigation Survey,
1998.
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Figure 13. Distribution of Water Use Among the Top 12 Commodities, CA, 2002
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Figure 14. Water Costs as a Percent of Operating Costs for Selected Crops
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Source: UC Davis, Department of Agricultural and Resource Economics. Costs and
Returns Studies. URL: http://www.agecon.ucdavis.edu/outreach/crop/crop.htm.
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Table 21. California Irrigated Acreage, 1995* (Thousand acres)

Crop 1995
Rice 517
Grain 900
Cotton 1,244
Sugar Beets 178
Corn 438
Other Field 467
Alfalfa 1,094
Pasture 933
Tomatoes 357
Almond/Pistachios 534
Other Deciduous 602
Subtropical 455
Grapes 736
Other 1,060
Total Irrigated Crop Area 9,515
Multiple Crop 447
Irrigated Land Area 9,068

a) Normalized data.

Source: Department of Water Resources, The California
Water Plan Update, Bulletin 160-98.

Technology

Technological innovation, fueled by research and entrepreneurship, has been a driving
force in U.S. agriculture during the past century, leading to both higher yields and
lower prices. In California, technological change has facilitated significant yield
increases for many crops as well as other changes. Inputs have been used more
efficiently to produce greater quantities of output. For instance, cash receipts (in
constant 1996 dollars) per irrigated acre increased by 35 percent between 1960 and
1995. This can be attributed partially to the development and implementation of more
efficient irrigation, such as drip systems, and partially to a change in the type of crops
produced.

The most recent analysis available finds that the productivity index for California
agriculture (the index of total farm production outputs divided by the index of total
farm production inputs) doubled between 1949 and 1991.

During the 1990s, particularly toward the end of the decade, computers were
increasingly incorporated into farming operations. In only two years, between 1997
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and 1999, the number of California farms with Internet access doubled to 46 percent,
and reached 51 percent in 2001. Overall, about 36 percent of California farms reported
using computers in their business operations in 2001, compared to 29 percent for the
United States as a whole, although there are several states with higher usage than
California.

Table 22. Three-Year Average Yield per Harvested Acre, Representative Crops

Crop Units/Acre Average 1976-78 Average 2000-02
Other Other
49 States California 49 States Cualifornia
Corn for grain bushels 93 117 135 170
Cotton, upland pounds 393 880 619 1,392
Lettuce, head hundredweight 204 266 360 382
Rice, medium grain pounds 4,111 5,483 6,349 8,200
Strawberries hundredweight 60 405 150 562
Sugar Beets short tons 19 26 21 36
Tomatoes, Processing short tons 17 23 30 37
Wheat, winter bushels 26 52 42 72

Source: USDA, NASS, selected years.

In 1998, California farmers invested $2.4 million in computers to operate
irrigation systems on 273,047 acres. About 675 farms reported using computer
simulation models to decide when to irrigate.

Research and Development

In 2001, U.S. agricultural experiment stations (mainly associated with land grant
universities) collectively spent $2.3 billion on scientists’ agricultural research. The
University of California Division of Agriculture and Natural Resources (DANR)
accounted for about 10 percent of those resources. The DANR includes scientists with
the UC Berkeley College of Natural Resources, the UC Davis College of Agricultural
and Environmental Sciences, the Division of Biological Sciences, and the School of
Veterinary Medicine; and the UC Riverside College of Natural and Agricultural
Sciences.

The DANR'’s two major organizational units are the Agricultural Experimental
Station (AES) and the Cooperative Extension (CE). The AES is basically a multi-
campus research organization, with a staff of near 700 academics distributed in more
than 50 different departments. The CE constitutes the main outreach program, with
about 400 specialists and advisors dispersed throughout the state.

During the 1990s DANR aggregate funding stayed approximately constant at an
average of $235 million per year. From 1999 to 2002, total funding increased in
constant terms by 25 percent. The three campuses (Berkeley, Davis, and Riverside),
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accounted for 72 percent of the 2002 annual DANR expenditures, while regionally
based units accounted for 14 percent of the budget, and statewide academic programs
and their support 12 percent.

In 2002, about 80 percent of total funding came from government sources (state
and federal); 13 percent came from private gifts, grants and contracts, and 7 percent
from other sources, such as county government, endowments, sales, services, etc.

Table 23. University of California Division of Agriculture and Natural Resources
Annual Expenditures, 1993-2002, in constant 1996 dollars

Cooperative Agric‘ultural a
Year Extension Experlrpental Other Total
Station

1993 68,510 157,789 2,234 228,534
1994 65,693 159,182 2,329 227,204
1995 68,530 163,779 2,058 234,367
1996 69,079 165,392 2,117 236,588
1997 68,223 168,763 2,167 239,153
1998 67,823 170,257 2,258 240,337
1999 70,961 168,885 2,922 242,768
2000 73,042 187,403 2,909 263,354
2001 80,785 200,812 3,194 284,791
2002 83,167 217,416 3,372 303,954

a) Other includes Rescarch and Extension Centers, Farming income, Operation and Maintenance Plant, and
International Agricultural Visitors Program.

Source: Based on UC DANR, Office of the Controller and Business Services, Annual Report of Expenditures, 2001-
2002. Values deflated by the GDP Implicit Price Deflator, Bureau of Economic Analysis.

The number of CE County Advisors decreased by about 18 percent between 1990
and 1999, from 326 to 265, and their distribution among program areas has changed.
Agriculture Program Area now accounts for 60 percent of the UC Cooperative
Extension County Advisors, up from 55 percent in 1990, while Human Resources
(Youth Development, Nutrition, Food & Consumer Sciences, and Community
Development) decreased from 34 to 30 percent. Natural Resources program changed

slightly from 11 to 10 percent of the CE County Advisors.

BROAD ECONOMIC IMPACTS’®

Agriculture creates significant ripple effects throughout California’s economy. Each
dollar earned within agriculture fuels a more vigorous economy by stimulating
additional activity in the form of jobs, income and output. In general, the greater the
interdependence in the economy, the greater the additional activity, or multiplier
effects. These multipliers may be applied to the county, state and regional levels using

* This section is based on MOCA 2000 and, in particular, chapter 5 which relied on the work of George Goldman.
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the IMPLAN model. Multiplier effects can be represented by four measures that
reflect the impact that agriculture has on the state.

The first measure, vales impact, records how agricultural purchases influence total
private sector sales. A second measure is the amount of personal income produced
directly and indirectly by the economic output of agriculture and agricultural
processing. The third measure calculates the total value-added linked to agriculture.
“Value added” in this case is equal to the value of goods and services sold by a firm or
sector of the economy, minus the cost of inputs and services (but not labor) used to
produce those goods. A final measure is the number of jobs in agriculture, agricultural
processing and other sectors of the economy related to agriculture in the state.

These multiplier effects may be demonstrated by tracing the activity of an
individual farm. A farm’s vales impact would include all the inputs used on that farm,
such as machinery, fertilizer, electricity —anything farm dollars buy. The personal
tncome from the farm would include the farm’s income and a portion of the income of
those from whom the farm purchased inputs. The farm'’s value added would be equal to
the cash receipts from sales of farm products less the costs of inputs (excluding labor)
that went into producing those goods. The jobs related to the farm’s efforts would
include labor on that farm as well as in input and output industries that rely on
business from that farm. For example, agricultural machinery manufacturers, chemical
manufacturers, processors, and people working in retail food trade have jobs that are
related to agriculture.

The economic impacts shown in Table 22 can be interpreted as an indication of
how the state would be affected if agricultural production and processing were to
cease, and the associated inputs (such as capital and labor) were not reemployed in
any other economic use.

Multiplier effects differ by commodity since some commodities may be related to
more input and processing industries than others. For example, dairy production is
related to a relatively extensive processing sector, for which a wide range of inputs and
specialized machinery has been developed. Hence, the dairy industry may have a
greater effect on the economy In terms of multiplier effects than some other
commodities.

Multiplier effects may differ by region due to geographic dispersion of industries
related to agriculture, aggregate size of agriculture and type of commodities produced
in that region. Some industries have more local impacts, while others have impacts that
are spread farther afield. For example, county or multi-county multiplier effects do not
include input and processing industries located outside of that region, even if those
industries are located elsewhere in the state. Similarly, state multiplier effects do not
include input and processing industries located outside of the state. Thus, multiplier
effects for commodity groups with geographically diffuse input and processing sectors
may be underestimated.

Through multiplier effects, agricultural production and processing account for
about 6 percent or 7 percent of the state’s total income, value-added, and jobs. Fruits,

* The IMPLAN (IMpact analysis for PLANning) system was designed by the U.S. Forest Service/United States Department
of Agriculture, to be able to estimate economic input-output models %r any county, or grou of counties, in the United
States, It does this with a huge data base, and software and algorithms to estimate regional input-output models from
secondary published data. An input-output model provides detailed economic multipliers for all sectors of the economy.
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tree-nuts, and vegetables represent about half of these totals, while dairy and poultry

products, and grains are also major contributors.

Table 24. Economic Impacts of CA’s Agricultural Production and Processing, 1998

Major Commodity
Group

Direct Sales

Sales

Total Income Value Added

Number
of Jobs®

Dairy/Poultry Products

And Processing

Livestock,
Processed Meats

Cotton,
Fabric/Yarn/
Thread Mills

Food/Feed Grains,
Hay and
Flour/Grain Mill
Products

Fruits, Tree-nuts,
Vegetables,
Processed
Fruits/Vegetables,
And Beverages

Sugar/Misc.
Crops and
Confectionery
Products

Greenhouse/Nursery
Products

Other”

($1,000)

10,086,973

3,479,492

1,747,026

11,399,212

33,367,903

3,942,442

1,749,356
1,877,847

($1,000)

24,176,605

7,222,525

3,657,114

24,118,097

70,076,737

8,953,166

3,006,458
4,191,248

($1,000)

8,596,001

2,223,538

1,518,524

9,771,929

30,378,455

3,357,571

2,088,240
1,553,260

($1,000)

9,191,304

2,426,778

1,645,278

10,569,063

33,909,883

3,644,463

2,173,433
1,710,400

153,385

60,531

30,876

192,422

567,388

60,522

40,382
26,576

Total

67,650,251

145,401,951

59,487,518

65,270,601

1,132,083

California State Total
(agricultural and
non-agricultural)

900,900,000

1,098,962,275

15,360,600

Agriculture as a Percent of

California State Total

6.60%

5.94%

7.37%

a) Adjusted for inflation to 1998.

b) Includes vegetable oil mills, shortening/cooking oils, roasted coffee, and manufactured ice.
Sources: California Personal Income, 1998: U.S. Bureau of Economic Analysis, Released: July 27, 1999.
California Estimated Gross State Product, 1998: Estimated applying 1997 Ratio of Gross State Product/Personal

Income to 1998 Personal Income.

California Employment, 1998: Labor Market Information Division, EDD, Sacramento, Website Data File.

1997 Economic Census, Manufacturing, Geographic Area Series, U.S. Census Bureau.
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The Measure of California Agriculture and its Importance in the State’s Economy

In 1998, fresh and processed fruits, tree-nuts, and vegetables had the greatest
impact of any commodity group on California’s economy, generating about half the
direct and indirect sales, total income, value added and jobs related to agriculture.
About one third of the $33 billion in direct sales in this category was attributable to
sales of alcoholic and non-alcoholic beverages. Examples of beverages linked to fruit,
tree-nut and vegetable production include wine and juice. Some of the beverages
included in this category (beer and spirits for example) may reflect processing of grain
products rather than fruit, tree-nuts and vegetables.

Dairy and poultry products and grains also had significant economic
contributions, accounting for between 10 percent and 20 percent of the total income,
value added, and jobs related to agriculture.
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CHAPTER 4

Marketing California’s Agricultural Production

Hoy F. Carman, Roberta Cook and Richard J. Sexton

Hoy F. Carman is a Professor, Roberta Cook is a Cogperative Extension Specialist, and Richard /.
Sexton is a Professor, all in the Department of Agricultural and Resource Economics, University of
Caljfornia, Davis.

Marketing California’s agricultural production presents unique opportunities and
challenges. Because of its climatic advantages, California is able to produce a
great variety of products that are not grown extensively elsewhere in the United
States. The California Department of Food and Agriculture estimates that the state is
the leading U.S. producer for about 65 crop and livestock commodities. Fifty-five
percent of the value of California agriculture’s $26.1 billion in 2002 farm gate sales is
contributed by the fruit ($6.0 billion), vegetable ($6.6 billion), and nut ($1.8 billion)
industries. Indeed, California dominates the U.S. horticultural sector, accounting for
approximately 37, 55 and 85 percent, respectively, of the 2002 farm gate value of the
principal vegetables, fruit, and tree nuts produced in the United States (USDA/ERS).

California’s leading position in the $30.8 billion U.S. horticultural industry is
explained by climatic, technological, and infrastructure advantages, as well as the
market- and consumer-driven orientation of its agribusiness managers. Given the
importance of horticultural crops to California agriculture, and to the nation, our
discussion draws heavily on examples from this sector.



Marketing California’s Agricultural Production

Many of California’s fruits and vegetables are highly perishable, and production is
seasonal. A major challenge in marketing is to ensure both the high quality of these
products and their availability to consumers year-round. Another key challenge facing
marketers is the maturity of the U.S. market. Both the U.S. population growth rate
and the income elasticity of demand for food are low, meaning that the market for
domestic food consumption expands only slowly over time, and firms are essentially
competing for share of stomach. This competition has intensified given the high rate of
new product introductions and expanded year-round availability of formerly seasonal
items, often through imports. Both of these factors have led to a greater array of
substitute products, frequentl_y dampening demand for large—volume staples like
oranges and apples.

California’s bounty also presents opportunities. Through the diversity of its
agricultural production, firms marketing California produce have the opportunity to
provide food retailers with complete lines of fruits, vegetables, and nuts. Because
California produces a large share of the U.S. supply of key commodities such as
almonds, lemons, olives, lettuce, prunes, strawberries, table grapes, processing
tomatoes, and walnuts, California producers and marketers traditionally had unique
opportunities to exercise control over the markets for those commodities. However,
expanding world supply of many commodities has reduced California’s share,
increasing competition and presenting new marketing challenges.

This chapter documents the importance of marketing in both U.S. and California
agriculture and highlights the institutions that have emerged and the strategies that
have been pursued by California’s food marketing sector to compete effectively in this
market environment.

THE IMPORTANCE OF MARKETING IN AGRICULTURE

The U.S. food industry is the largest in the world. The final value of food sold through
all retail channels was $485.2 billion in 2002 with an additional $415 billion sold
through foodservice channels (hotels, restaurants and institutions) (The Food
Institute, 2003). Marketing functions account for the largest share of the U.S. food
dollar, and the percentage of food costs due to marketing is rising over time. Food
marketing thus has an important effect on the welfare of both consumers and farmers.
The U.S. Department of Agriculture (USDA) maintains two general measures of
relative food costs. The market basket consists of the average quantities of food that
mainly originate on U.S. farms and are purchased for consumption at home. The farm
share of the value of the market basket remained stable at about 40 percent from 1960-
80 but has declined rapidly since then, to 30 percent in 1990 and 21 percent in 2001.
Table 1 depicts the trend in farm share for selected commodities of importance to
California. Although farm value has traditionally accounted for more than 50 percent
of retail value for animal products such as meat, dairy, poultry, and eggs, those shares
have now fallen well below half. The farm share for fruits and vegetables tends to be
much lower and does not differ much between fresh and processed fruits and
Vegetables.
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Table 1. Farm Share of Retail Value for Major Agricultural Commodities, 2001

Product 1980 1990 2001

——————————— Farm Value percent------------

Meat products 51 46 31
Dairy products 52 39 34
Poultry 54 44 41
Eggs 64 56 35
Cereal and Bakery Products 14 8 5
Fresh Fruit 26 23 16
Lemons 14
Oranges 19
Fresh Vegetables 27 28 19
Lettuce 21 22 23
Processed Fruit & Vegetables 23 26 16
Pears 13
Tomatoes 7

Sources: http://www.ers.usda.gov/Briefing/FoodPriceSpreads/spreads/tablela.htm;
http://www.ers.usda.gov/Briefing/FoodPriceSpreads/basket/table2.htm; Food Cost Review, 1995, Agricultural
Economic Report No. 729, U.S. Department of Agriculture, Economic Research Service, April 1996; Fruit and
Tree Nuts Situation and Outlook Yearbook, FT'S-2002, U.S. Department of Agriculture, Economic Research
Service, October 2002; Vegetables and Melons Situation and Outlook Yearbook, VGS-2002, U.S. Department
of Agriculture, Economic Research Service, July 2002

The second major measure of food marketing costs in the U.S. is the marketing bill,
which is calculated as the difference between what consumers spend for domestically
produced farm foods and what farmers receive. In 2001 the farm share of the food
marketing bill was 19 percent. This measure of the farm share has also been declining
steadily over time, falling from 41 percent in 1950 to 31 percent in 1980 and then to 24
percent in 1990. The marketing bill takes account of food expenditures both at home
and in restaurants. The proportion of the U.S. food dollar spent outside the home has
been rising rapidly. In 2002, such expenditures accounted for 46 percent of the food
budget compared to 37 percent in 1990 and 32 percent in 1980.

KEY TRENDS IN MARKETING STRATEGIES AND U.S. FOOD CON-
SUMPTION: SPOTLIGHT ON THE FRUIT AND VEGETABLE SECTOR

While the overall U.S. food market is characterized by slow growth, eating habits are
becoming more diverse. Demographic and psychographic trends, such as ethnic
diversity and new attitudes about food consumption as it relates to self-identity and
well-being, have contributed to a much more segmented market. Food marketers must
increasingly target specific consumer segments rather than employing mass marketing
strategies. More retailers are looking to their suppliers to assist them in understanding
and better serving different types of consumer segments. In response, many suppliers
are becoming involved in new types of marketing services, including consumer
research and category management. The latter is designed to help retailers improve net
profitability for a category of products through efficient assortment, pricing, promotion
and shelf-space management. For suppliers the aim is to focus on identifying and
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servicing the evolving needs of specific accounts as a preferred supplier, rather than
marketing more homogeneous products with fewer support services on a spot market
basis. We discuss three important food-marketing trends:

* buyer consolidation, changing procurement patterns and implications for
suppliers

* demand, focusing on trends in fresh produce consumption

* international trade and competitiveness.

Buyer Consolidation, Changing Procurement Patterns and Implications
for Suppliers

The U.S. retail industry 1s dominated by chain stores. In 2002, retail chains (defined as
a food retailer operating 11 or more stores) accounted for 83 percent of supermarket
industry sales vs. 58 percent in 1954 (The Food Institute, 2003). The remainder of
sales is by independent stores, although the vast majority of these stores are affiliated
to buying groups, either voluntary chains such as Supervalu or to a lesser extent
retailer cooperatives such as Associated Wholesale Grocers. In 2002 there were 32,981
supermarkets including all format types.

Firms in the U.S. food-marketing sector often view a large market share,
including, if possible, the position of market leader, as a key requisite to success.
Pursuit of market share has led to a dramatic consolidation in the U.S. food chain at all
levels, ranging from the farm through food retailing. Due to the difficulty of capturing
sizable market share from rival firms, many U.S. food marketers have pursued share
growth through mergers and acquisition of rivals. Mergers and acquisitions in the food
sector occurred at a rapid pace in the 1980s, temporarily peaked in 1988 at 573
mergers, declined and then reached an all-time high of 813 in 1998, since declining to
415 in 2003 (The Food Institute, 2004a). Although the growth in merger activity has
temporarily abated, cumulative activity in recent decades has likely had important
implications for the structure of competition in the U.S. food sector.

Consolidation occurring at the food manufacturing level has progressed rapidly
for some time. About 16,000 food and tobacco processing companies operate in the
U.S., but in 1997 about 75 percent of sales were by the 100 largest of these firms. The
largest sales growth, fueled mostly by mergers and acquisitions, has been recorded by
the top 20 of these 100 firms, which in 1997 were estimated to account for about 50
percent of value added in food manufacturing (Rogers, 2000). Most of the 563 food and
tobacco industries surveyed in the U.S. Census of Manufacturing have experienced
increasing concentration over time. The average market share held by the four largest
firms in these industries has risen from 43.9 percent in 1967 to 53.3 percent in 1992,
the most recent year for which data are available.

In contrast to the food manufacturing sector, over the decade 1987-97 retail
concentration ratios were quite stable with the share of U.S. food sales accounted for
by the top 4, 8 and 20 retailers at about 20, 30, and 40 percent, respectively. During
this decade new players were emerging in the U.S. food system, including value-
oriented retailers such as Wal-Mart with its fast expanding supercenter and club store
formats, specialty food retailers like Trader Joe’s, European entrants into U.S. food
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retailing, and other mass and drug store merchandisers entering the food business.
This phenomenon is called channel blurring and continues with the recent emergence
of “Dollar Stores,” on-line food shopping and the on-going competition from the
foodservice sector for the consumer food dollar. This challenging marketplace
motivated many conventional retailers to become larger in hopes of improving their
competitiveness. From 1997-1999, in particular, mergers occurred between several
already large retail chains, beginning to induce important and still unfolding changes
in relationships between buyers and suppliers. By 2002 the estimated share of U.S.
food sales accounted for by the top 4, 8 and 20 retailers had reached 31, 45, and 57
percent, respectively. This means that in 2002 suppliers faced a market where only 20
retail firms sold at least $276 billion in food.

Despite the mergers, the United States has no truly national supermarket chains.
In 2002 only eight chains had over 1,000 stores, and only one of these has over 2,000
outlets. Given the large geographic size of the United States, chains tend to be regional
in focus. However, the recent high merger activity has contributed to much larger
chains than ever before, with five surpassing $25 billion in sales in 2002, and four with
stores in over half of the country. Still, many local and regional chains remain quite
competitive by staying in close contact with their customers and implementing highly
targeted marketing strategies. The regional, ethnic and demographic diversity of U.S.
consumers leads some to predict that small to mid-size chains may have an important
role to play for some time to come.

Within the retail channel the supercenter concept has emerged as a major industry
force, which further concentrates buying power in the hands of a few very large new
players. Supercenters are a type of mass merchandising format combining a full-line
supermarket with a full-line discount department store and range up to 24,400 square
meters in size (more typically 11,100), compared to 4,900 square meters for the
average supermarket. Total 2002 grocery-equivalent sales of supercenters (excluding
the non-grocery department sales) were estimated at $45.5 to $50.3 billion with total
supercenter sales reaching $116.7 billion (The Food Institute, 2003).

The largest entrant to this format is Wal-Mart, with an estimated $29.3 billion in
U.S. grocery-equivalent 2002 food sales, a 75 percent share of national supercenter
sales and 1,333 supercenters as of mid-2003. Already the largest retailer in the world,
operating in ten countries, Wal-Mart is opening over 200 new supercenters per year in
the U.S. alone, and is fast becoming the dominant global player in grocery retailing
with $244.5 billion in 2002 global sales among all its store formats, including large
discount stores (with limited grocery assortments) and warehouse club stores (Sam’s
Clubs). Wal-Mart has also entered the conventional grocery-retailing sector in the
U.S. with 52 neighborhood markets in 2002, and growing.

Wal-Mart’s immense buying power combined with its approach of driving non-
value-adding costs out of the food system appears to have raised the competitive
benchmark for conventional retailers. It emphasizes supply chain management via co-
vendor managed automatic inventory replenishment procurement systems. Vendors
have shared responsibility for growing the category and have real-time access to data
on sales of their products via Wal-Mart stores. In exchange, they provide special
services, packs and support, such as category management, tailored to the needs of the
Wal-Mart account. Even for volatile fresh produce items Wal-Mart tends to operate

93



Marketing California’s Agricultural Production

on a seasonal or annual contract basis with a small number of preferred suppliers per
product or category. Other retailers are also developing closer linkages with preferred
suppliers, gradually causing a shift away from the spot market, the traditional modus
operandi in fresh produce procurement.

Another factor contributing to greater food retailer market power is the
intensifying battle for their limited shelf-space by food marketing firms. During 2003,
food-marketing firms introduced 11,574 new food products (The Food Institute,
2004b). Since the average supermarket carries about 30,000 product codes,
competition among firms introducing new products has led to the common practice of
retailers charging fees known as “slotting allowances” for allocating shelf space to new
products. Supermarket space allocations and the competition for display areas are
critically important to California marketing firms. Until recently, fresh produce was
exempt from slotting allowances, but these fees entered the produce department in the
latter half of the 1990s with the introduction of branded fresh-cut produce. These
items, like other consumer packaged goods commonly subject to slotting allowances,
require dedicated shelf-space year-round. While bulk produce items are still not
usually subject to slotting allowances, payment of other types of fees has increased
marketing costs for growers and shippers (Calvin et al., 2001).

Increased retail buying power is influencing supplier strategies and inducing
marketing alliances and joint ventures at the shipper level. Shippers have increasingly
sought to come closer to matching the scale of the fewer, larger buyers. Marketing
alliances between shippers appear to be the mechanism of choice as they allow each
party to maintain its own growing, packing and cooling operations. This seems
important for fresh produce shippers, most of which are family-owned and not publicly
traded even if their businesses are structured as corporations. The larger scale obtained
from marketing alliances helps firms to make greater investments in marketing systems
and services, since they can be spread over a higher sales volume. Each year more
suppliers are offering category management services, broadening their product lines,
and becoming year-round, either via domestic or international diversification of supply
sources. This greater vertical coordination can enable both suppliers and retailers to
plan more effectively and reduce transaction costs, thereby improving the horizontal
competitiveness of each party.

Demand, Focusing on Trends in Fresh Produce Consumption

U.S. food demand trends reflect the preferences of an older, wealthier, more ethnically
diverse and more educated population today than 20 years ago. The entrance of more
women into the workforce, in conjunction with higher incomes, has led to an increased
demand for convenience in food preparation and consumption. In general, lifestyle and
demographic trends have stimulated demand for eating out as well as for more value-
added, higher-quality, specialty and convenient food products sold in retail
establishments. In response to decades of market share erosion to foodservice, food
retailers increasingly seek to compete by providing ready-to-eat home meal
replacement offerings. This implies greater retail recognition that their offerings have
traditionally been “ingredients to prepare” while consumers have increasingly sought
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“meals to eat.” Food suppliers are actively assisting retailers in launching these more
convenient new products.

More and more, differentiated, specialty food products may also be organically
grown, as both growers and marketers seek points of difference to compete in a
saturated food marketing system. Organic foods are estimated to account for around 2
percent of U.S. retail food sales, about $9-9.5 billion in 2001 (Greene and Kremen,
2003). As the nation’s largest producer of organically grown commodities California
producers are major participants in the growth of this sector (see Chapter 10).

Fruits and vegetables have benefited from many demographic and lifestyle trends
occurring over the last 25 years, a plus for California’s horticultural-reliant agriculture.
For example, higher-income households on average consume more fresh produce than
do lower-income households; in 2000 households earning more than $70,000 per year
on average spent $496 dollars on fresh produce annually, compared to $302 for
households in the $15,000 to $29,999 range (The Food Institute, 2002). Hispanic
households, the most rapidly growing segment of the population, consume more fresh
produce than do non-Hispanic Whites or African Americans ($456/household
compared to $336 and $260, respectively). Hispanics currently represent around 13
percent of the population and are projected to reach 18 percent by 2020.

However, despite the forces favoring healthful diets, U.S. consumers have become
more overweight, with two-thirds of adults estimated by USDA to be overweight in
2000, including one-third obese. According to ERS’s loss-adjusted annual per capita
food supply series, average daily calorie consumption was 12 percent, or roughly 300
calories, above the 1985 level (Putnam et al., 2002).

As heightened attention has been brought to bear on obesity as a serious national
health concern, in conjunction with mounting scientific evidence regarding the health
benefits of fresh produce, more governmental effort is now focused on relaying
positive messages to consumers about the potential health rewards of fruit and
vegetable consumption. For example, there are new federal school lunch program
initiatives featuring fruits and vegetables and a revamped USDA Food Guide
Pyramid. The benefits of fruits and vegetables are being promoted by the Produce for
Better Health Foundation (6 A Day program) in conjunction with numerous
organizations such as the National Cancer Institute. Increasingly, consumer awareness
of the benefits of eating fruits, vegetables and nuts is rising.

Per capita consumption of fruits and vegetables, in both fresh and processed form,
increased 15 percent from 1976 to 2002, reaching 324 kg, as shown in Table 2.
However, examining only the total fruit and vegetable category masks important
changes occurring within, such as changes in product form and relative preferences for
vegetables versus fruits. Health claims benefited fresh fruits and vegetables
proportionally more than processed ones, with 59 percent of total fruit and vegetable
consumption in fresh form in 2002, compared to 49 percent in 1976. Fresh fruit and
vegetable consumption totaled 145 kg in 2002, up 8 percent over 1989 and 29 percent
relative to 1976. These gains are impressive in a developed country with a mature
(slow growth) food market in the aggregate.

Vegetable consumption, in both fresh and processed form, grew much more
rapidly from 1976-02 than did fruit consumption. Vegetable per capita consumption
increased 20 percent to 195 kg, while per capita total fruit consumption grew by only 7
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percent to 128 kg. Key forces driving the increase in vegetable consumption include
the emergence of fresh-cut salads and vegetables (such as bagged/packaged salads,
baby washed carrots or broccoli and cauliflower florets), growth in the fast food
industry with its usage of processed tomatoes, primarily for pizza, and processed
potatoes, primarily for French fries.

The growth in fresh-cut produce is rapidly reshaping the produce sector. In 2002
fresh-cut produce sales were estimated to have reached $12.6 billion (approximately 16
percent of total fresh produce sales), with about 60 percent sold via foodservice
channels and the remainder through retail. However, to date primarily vegetables have
benefited from this trend. In 2002 the value of fresh-cut fruit sold through
supermarket channels was still quite small, $238 million according to IRI, with total
sales including through foodservice channels estimated by industry sources at over
$600 million. Recently fresh-cut fruit new-product introductions have risen and fresh-
cut fruit postharvest technology is improving. Growing consumer demand for
convenient, healthy snack foods and desserts lead some to predict that fresh-cut fruit
may be poised for the same type of rapid growth experienced by fresh-cut vegetables
over the last decade. California fruit shippers should benefit from this growth, both as
producers and as sourcing agents.

The diversity of fresh produce offerings in U.S. supermarkets has expanded at an
astounding rate. The number of items carried by the average supermarket produce
department increased from 133 items in 1981 to 350 items in 2001. This reflects the
emergence of more diverse eating habits, and the growing demand for specialty and
ethnic fresh fruits and vegetables, as well as the introduction of a myriad of fresh-cut,
value-added products, designed to respond to the growing consumer demand for
convenience. The abundant supply of increasingly diverse and convenient fruit and
vegetable offerings should support continued growth in per capita consumption.

International Trade and Competitiveness

Exports have come to represent an increasingly important growth market for U.S.
food marketers, in light of a mature domestic market. The importance of the export
market varies widely by commodity and state, with a weighted average export share of
18 percent for the top 50 products produced in California in 2002 (Bervejillo and
Sumner, 2003). Among horticultural crops export shares are higher for nuts than for
fruit and vegetables, due to the lower perishability of nuts (facilitating trade) and
California’s important role in world production. Over 60 percent of California’s
almond crop is exported annually compared with 10 percent of lettuce and around 12
percent of strawberries. With certain important exceptions (including avocados,
asparagus, table grapes and kiwifruit) California is a net exporter of most of the crops
it produces, even those facing import competition. Most fresh produce imports tend to
enter during the off- or early-season when domestic production, including in
California, 1s low.

Trade liberalization negotiated under the Uruguay Round of the GATT and
implemented under the World Trade Organization (WTO), as well as through
regional trade agreements such as NAFTA, has expanded market access and
strengthened mechanisms for combating non-tariff trade barriers such as scientifically
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unfounded phytosanitary restrictions. Advances in postharvest technology, including
the development of container-level modified atmosphere technologies, have also
facilitated exporting perishables to distant markets. Total U.S. horticultural exports,
including fresh and processed fruits, vegetables, and nuts, were $11.3 billion in 2002,
up from $2.7 billion in 1985. California firms captured a sizable share of this export
growth, exporting $4.9 billion worth of horticultural products in 2002 according to
USDA. However, trade liberalization has also led to greater import demand, with U.S.
horticultural imports reaching $18.7 billion in 2002. In recent years imports have
grown more rapidly than exports but imports are still a small share of total U.S.
horticultural consumption, 18 percent in 2001.

As markets become more open, they become globalized and many California
commodity sectors are increasingly impacted by changes occurring in international
markets. Expanding export demand, in particular in Asia, led by Japan, in the first
half of the 1990s caused producers to increase plantings of perennial fruit crops, for
example. By the time this area was coming into production as of around 1995 and
beyond, export markets had peaked and declined due to Japan’s economic recession
and the resulting Asian flu. A growing export market in Mexico also temporarily
peaked in 1995 due to an economic crisis there. Simultaneously, greater world
production of many commodities also grown in California has increased competition
for California firms in third country markets.

The rapid emergence of China as a major producer and growing exporter of fruits
and vegetables is already having a competitive impact on demand for California
products in Asian markets and will continue to do so as China improves its
infrastructure and export quality. China is the world’s largest producer of vegetables,
apples and pears. Although most of the production remains in China to serve internal
demand generated by its 1.3 billion inhabitants, even a small export share can be
significant relative to the international volumes normally traded in any given
commodity. On the other hand, income growth should expand import demand as
Chinese consumers demand a greater array of higher quality food products, including
fruits and vegetables. Import demand is being further stimulated by the explosion in
supermarkets which require year-round availability of produce.

Indeed, a recent trend throughout the developing world away from wet markets
and toward supermarkets bodes well for international fresh produce trade, and hence,
for California producers. It is estimated that the 30 largest retail grocery chains now
account for at least 10 percent of world food sales. Many of these chains have stores
located on several continents and their global procurement practices and cold chain
management investments and exigencies mean that these modern produce departments
must be kept full year-round. Since no country produces all of the fruits and
vegetables it needs year-round, international trade will undoubtedly expand.

As some California commodity sectors adjust to new market realities, structural
adjustments may occur. However, in general, California agriculture remains very
competitive with imports still a small share of supply. California growers and shippers
substitute capital and technology for labor, enabling them to remain competitive even
in the most labor-intensive horticultural crops. The primary crops for which sizable
production has moved off-shore, in this case to neighboring Mexico, are those
requiring bunching at harvest, such as green onions, asparagus and radishes. Still, over
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the next decade it is likely that many California commodity sectors will face greater
import competition and more competition in export markets. While competition in
third country markets will be strong, total international trade should expand as trade
liberalization continues under the WTO.

THE VERTICAL STRUCTURE OF CALIFORNIA AGRICULTURAL
MARKETS

California’s agricultural markets are remarkably diverse in their structure and
organization. There is no single structure that can be considered a prototype. This
section examines the various ways in which California’s agricultural markets are
organized, emphasizing the marketing systems for fresh produce and processed fruits
and Vegetables.

Marketing Fresh Produce

The principal marketing channels in the U.S. fresh fruit and vegetable marketing
system are shown in Figure 1. Final value in 2002 is estimated to be at least $81 billion
with roughly equal amounts distributed through foodservice and retail channels and
around 2 percent comprised of direct farm to consumer sales. In California, there are
about 400 Certified Public Markets and many fresh produce growers participate in
these markets for at least a part of their sales.

Produce sold in retail or foodservice outlets may be procured directly from
shippers or from wholesalers operating in terminal markets or in independent
warehouses in local communities. Terminal markets have steadily declined in
importance since the 1950s. Today there are major terminal markets serving only 15
cities, and these markets primarily handle the residual fresh market domestic
production that cannot be marketed directly to retail or foodservice buyers. The largest
terminal markets tend to be located near port areas since many imports are still
handled by importers/intermediaries physically receiving the product upon arrival to
the U.S. Terminal markets are no longer a factor in the distribution of processed food.

The decline in terminal market share is largely a result of the increased buying
power of integrated wholesale-retail buying entities, which operate large-volume
centralized buying operations, and enhance efficiency by purchasing directly from the
source, bypassing the wholesaler and thereby avoiding intermediary margins and
handling costs. Also, the retailer- or foodservice-buyers are able to communicate
directly with suppliers concerning important issues such as desired product quality,
safety/traceability, packaging characteristics and shipment timing, improving their
management of the supply chain. For fresh products, direct production-source-to-
buyer shipments have the additional advantage of not breaking the cold chain, better
preserving product quality.

Brokers may be used by either buyers or sellers at any level of the distribution
system. Most brokers do not take title to or physically handle the goods, and, rather,
assist in making the sale and possibly arrange transportation and other logistics. Their
role had grown in importance since World War II. However, retail consolidation has
been reducing the role of brokers as buyers seek closer relationships with preferred
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suppliers with strong category management skills. Today successful brokers tend to be
those with global sourcing capabilities and account-specific service-orientations,
including category management, designed to meet specialized buyer needs.

Figure 1. U.S. Fresh Fruit & Vegetable Value Chain, 2002 Estimated Billions of Dollars
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Source: Estimated by Dr. Roberta Cook, UC Davis.

Turning now to the opposite end of the marketing system, farm production of
most commodities in California remains atomized in the sense that producer volumes,
although often large in absolute terms, are small relative to the size of the market. It is
estimated that there are about 16,500 fruit, vegetable and nut growers in California
producing about half of the total volume of these crops grown in the U.S. However,
most fresh produce growers don’t market their own produce, marketing instead via
shippers acting as agents. Most shippers are large growers that have integrated their
operations downstream into the marketing of their own production and the production
of other growers—hence their designation as forward-integrated “grower-shippers.”
These grower-shippers generally control harvesting, packing, and cooling, and arrange
for domestic and export sales, transportation, and promotion of production. They are
the dominant type of marketer of California fresh produce.

According to the Red Book Credit Services there are around 5,000 fresh produce
shippers in the U.S. as a whole, with about 900 located in California. These shippers
are selling to an estimated total of 1,079 principal buyers, including 267 retail chains,
188 produce wholesalers, with the difference accounted for by independent retailers
and other types of buyers. The bulk of retail chain purchases are being made by 161
retail chains each selling at least $64 million in 2001 (Progressive Grocer, 2002).

Consolidation at the buying end of the food marketing system has driven
consolidation at the production level. Today’s large, integrated wholesale-retailer and
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foodservice buyers demand more services from their suppliers, tailored to their specific
needs, including: (1) category management, (2) ripening and other special handling
and packaging, including private labels, and (3) year-round availability of a wide line
of consistent-quality fruits and vegetables. Grower-shippers have responded with
improved communication and information management programs and by becoming
multiregional and multicommodity in focus. The ability to provide account-specific
products and services represents a major change from the days of uniform product
offerings. While these services can be costly, many shippers are finding that they
enable them to become preferred suppliers to large buyers, potentially stabilizing
demand and somewhat lowering market risk.

Many California grower-shippers obtain products from other countries during the
off-season, sometimes via joint ventures. This enables shippers to extend shipping
seasons and sell products produced in several locations via one marketing
organization, maintaining a year-round presence in the marketplace.' For example,
shippers based in Salinas, California, also commonly ship out of the San Joaquin
Valley, Imperial Valley, southwestern Arizona, and Mexico. The rapid growth in multi-
location firms has contributed to the integration of the Mexico-California-Arizona
vegetable industries, in particular. Because most vegetable crops are not perennials, the
location of production can shift readily, based on relative production and marketing
costs and growing season.

Increasingly, buyers are contracting with grower-shippers for high-volume
perishable items to stabilize prices, qualities, and volumes. While contracts were
relatively common in the foodservice sector, they are new to retail. The entrance of
supercenters to food retailing has led this change as these mass-merchandisers focus on
driving costs out of the distribution system. The introduction of contracting is likely to
have structural implications at the grower-shipper level, since shippers need to offer
large, consistent, year-round volumes to meet buyers’ contracting requisites.

RETAILER-BUYER POWER IN THE PROCUREMENT OF FRESH
PRODUCE

The evolution of the California produce industry has enhanced its efficiency by cutting
marketing costs and improved communication of consumer demand back to growers.
However, the consolidation of purchasing within the hands of a few large buyers raises
concerns about oligopsony exploitation of producers. Perishable crops, which must be
harvested, sold, and marketed within a very short time frame, tend to give growers
relatively little bargaining power in dealings with buyers. Sexton, Zhang, and Chalfant
(2003) and Richards and Patterson (2003) analyzed this issue recently for several
fresh fruits and vegetables. Although the results differed among the commodities
studied, in general the authors concluded that retailers were often able to reduce prices
to growers below competitive levels as a consequence of their market power.

In addition to apparently exerting buyer market power for at least some
commodities, the manner in which retailers set prices to consumers for those

! Year-around sourcing by California marketers is controversial because some growers believe it benefits competing producers.
Work by Alston et al. (1996) indicates that year-around sourcing has actual Z increased demand for California table grapes,
most likely because the year-around availability reinforces consumer buying habits.
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commodities can also have an important effect on producer welfare. To the extent
retailers exercise oligopoly power to consumers by marking up the price of a
commodity above full marginal costs, they reduce sales of the commodity, an outcome
detrimental to producers. Further, evidence from scanner data shows that retailers set
prices for produce commodities with little regard for the underlying trends in the farm-
commodity market. For example, among 20 retail chains studied by Sexton, Zhang,
and Chalfant, nine maintained the same weekly price for iceberg lettuce over the two-
year period from 1999-2000, despite wide fluctuations in the FOB price received by
producers.

Table 3. Farm and Retail Price Correlations for Iceberg Lettuce Los Angeles Retail
Chains 1999-2000

LA1 LA1 LA2 LA2 LA2 LA2 LA3 LA3 LA3 LA4 LA4 LA4
Private Fresh Ready Ready Fresh  Ready
FOB Label Head Express Dole Pac  Head Dole Pac Head Express Pac  Head

FOB 1.000
LA 1 Private Label 0.110 1.000

LA 1 Iceberg 0.688 | 0.073 1.000

LA 2 Fresh Express -0.133 0.124 -0.035 1.000

LA 2 Dole -0.169  0.015 -0.279 0.389 1.000

LA 2 Ready Pac 0.103  0.021 0.139 -0.083 -0.063 1.000

LA 2 Head 0446 0174 0613 0.005 -0.238 0.125 1.000

LA 3 Dole -0237  0.015 -0.405 0.179 0.385 -0.330 -0.146 1.000

LA 3 Ready Pac 0.011  0.133 -0.007 0.018 0.216 -0.349 0.072 0.137 1.000

LA 3 Head 0.534  0.029 0775 -0.047 -0.465 0.122 0.717 -0.332 -0.078 1.000

LA 4 Fresh Express  0.033 0.009 0.027 -0.078 -0.002 0.065 -0.008 -0.155 -0.027 0.014 1.00C
LA 4 Ready Pac -0.201  -0.032 -0.280 0.221 0.214 -0.014 -0.178 0.058 0.032 -0.272 0.028  1.000
LA 4 Head 0.456 0.063 0.660 0.063 -0.268 -0.032 0.659 -0.192 0.046 0.733 0.01¢ -0.232 1.000

Table 3 illustrates the wide variability among four Los Angeles retail chains in
setting prices for iceberg head lettuce and iceberg-based bagged salads. The table
contains the correlations in the weekly retail prices charged by the various chains for
iceberg head lettuce and the various brands of iceberg-based bagged salads (Dole,
Fresh Express, Ready Pac, and private label). Correlation with the FOB (farm gate)
price for iceberg lettuce is also provided. Correlation coefficients fall in the range of
—~1.0 (perfect negative correlation) to 1.0 (perfect positive correlation), with values
near zero indicating very little correlation between the movements over time for the
particular price pair. Each chain’s head lettuce price is positively correlated with the
FOB price (column 1), but the correlations are much lower than if the retailers were
merely adding a cost-based mark up to the FOB price. Correlation between retail and
farm pricing essentially disappears for the bagged salads, however. In all cases, the
correlations are nearly zero, and in some cases are negative, meaning the retail price
moved on average in the opposite direction of the farm price.

To understand retailer pricing for fresh produce commodities, one needs to
appreciate that the modern retailer sets prices for 30,000 or more product codes.
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Pricing decisions are not made with an eye towards profitability of any single product,
but, rather, are oriented toward the profitability of the entire store. The produce
section is traditionally a source of high profits for retailers, and, because of the
importance consumers attach to produce, retailers can use their produce aisle as a way
to differentiate themselves and attract consumers to the store. Accordingly, stores’
pricing policies for produce vary widely. Some stores prefer to offer consumers stable
prices week in and week out (referred to as every-day-low pricing). Other stores
regularly feature produce as a sale item, so prices vary dramatically from week to week
(often referred to as hi-lo pricing). Neither pricing strategy is likely to be beneficial to
producers. Sexton, Zhang, and Chalfant demonstrated that retailers who maintain
stable prices over time despite fluctuations in sales and price at the farm level cause
lower producer income on average because price must fluctuate even more in those
sectors, such as foodservice, which do not artificially stabilize price, in order for the
market to clear.

MARKETING PROCESSED FOODS

Marketing arrangements are different for processed foods, including fruits and
vegetables, nuts, grains, meats, and dairy. Growers in these industries sell to
processing firms rather than to food retailers. Like the food-retailing sector, the food-
processing sector has also become increasingly concentrated, and effects of high
processor concentration can be especially severe in terms of their impacts on grower-
processor relations. Most raw farm products are generally bulky and perishable,
making shipment costly and limiting growers’ access to only those processors located
within a limited radius of the farm. For example, broilers are generally shipped 20 or
fewer miles, and processing tomatoes are hauled 150 or fewer miles. Thus, even if
many processors operate in an industry nationally, typically only one or a few firms
buy from a given geographic region

California food processors are themselves a diverse lot. A key distinction is
whether or not the processor has successfully developed its own brand identification.
Processors with successful brands are able to capture a price premium in the market.
Examples of California processors with leading brands include Blue Diamond
(almonds), Sunsweet (prunes), Heinz (processed tomato products), Del Monte
(canned fruits and vegetables), Sun Maid (raisins), Diamond (walnuts), Lindsay
(olives), and Sunkist (citrus). Processors who lack dominant brands sell primarily to
foodservice buyers and to the private label market. Private labels refer to retailers’
house brands. These brands generally sell at a discount compared to major brands,
resulting in a lower return for the processor.

Great variety also exists in the form of business arrangements among growers and
processors. Grower-processor relationships can be thought of as comprising a
continuum with pure “arm’s length” exchange or spot markets at one extreme, and
grower-processor vertical integration (a single firm owning both production and
processing facilities) at the other extreme. In between the extremes are various forms
of contractual relationships between growers and processors.

Pure arm’s length exchange or spot markets are increasingly rare. Two key factors
have contributed to the decline. First, as the number of firms buying in a given
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geographic area has declined, the efficiency of price discovery in spot markets
diminishes, and concerns over buyer market power escalate. Second, arm’s length
transacting is a poor way to coordinate activity and transmit market information
between buyers and sellers, and this type of coordination has become increasingly
important in meeting consumers’ demands in the marketplace.

The processing tomato industry illustrates some advantages of vertical
coordination and problems of conducting transactions through spot markets. Unlike
tomato sectors in many other countries, tomato production in California consists of
two completely separate, dedicated industries rather than a single, dual-usage industry;
tomatoes are grown either for processing or for fresh usage. Tomatoes are perishable
and costly to transport. Thus, processors have an incentive to procure production near
their processing facilities. Timing of production is also critical. Tomatoes must be
harvested immediately upon ripening and then processed quickly to avoid spoilage.
The efficient operation of processing facilities and the effective processing of the
harvest require that a processor’s deliveries be spread uniformly over an extended
harvest period of 20 or more weeks. Similarly, processors specialize in producing
different types of tomato products. Some plants produce only bulk tomato paste, which
is then remanufactured at other locations into various processed tomato products,
while others produce whole tomato products. The preferred type of tomato to grow
depends upon the intended finished product.

Delivery dates and product characteristics cannot be communicated effectively
through spot markets. Nor will a central market work when processors are interested
in procuring product only in the vicinity of their plants. Thus, the California processing
tomato industry transacts essentially its entire production through grower-processor
contracts. These contracts specify the specific acreage the product is to be grown on,
variety of tomato to be grown, delivery dates, and premiums and discounts for various
quality characteristics. Price terms in these contracts are set with the intervention of a
producer bargaining cooperative.

The Role of Cooperatives in Marketing in California

Cooperatives are firms that are owned by the producers who patronize them, although
many cooperatives also do business with nonmembers. California is home to many
large and important food-marketing cooperatives. Producers who are members of a
marketing cooperative essentially have vertically integrated their operation
downstream into the processing and marketing of their production. A number of
incentives can account for producer cooperative integration, including avoidance of
processor market power, margin reduction, and risk reduction (Sexton and Iskow,
1988).

Cooperatives are the leading marketing firm in several California agricultural
industries including almonds (Blue Diamond), walnuts (Diamond), prunes
(Sunsweet), citrus (Sunkist) and raisins (Sunmaid). However, the recent years have
represented difficult times for some California marketing cooperatives. Tri Valley
Growers (TVG), a fruit and tomato processing cooperative, formerly the second
largest cooperative in California, declared bankruptcy in the summer of 2000. Around
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this same time the Rice Growers Association, a large and long-lived rice milling
operation closed its doors, as did Blue Anchor, a diversified fresh fruit marketer.

Reverberations from the failure of these prominent California cooperatives were
felt nationally and caused some to wonder whether the model of cooperative marketing
was well suited for 21* century agriculture. Indeed cooperatives do face some
important challenges competing in the market environment we have described here. As
noted, retailers prefer suppliers who can both provide products across an entire
category and provide them year around. Cooperatives are traditionally organized
around a single or limited number of commodities and member production is likely to
be seasonal. Cooperatives can attempt to surmount these difficulties by undertaking
marketing joint ventures with, for example, other cooperatives, and sourcing product
from nonmembers, including internationally. However, cooperatives may face
impediments relative to investor-owned competitors in pursuing such strategies. For
example, various laws affecting cooperatives specify that at least 50 percent of business
volume must be conducted with members. Joint ventures with firms that are not
cooperatives are not afforded legal protection under the Capper-Volstead Act.” Doing
business with nonmembers may also adversely affect a cooperative’s membership, if it
is perceived that most of the benefits of the cooperative can be obtained without
incurring the financial commitment associated with membership. This issue was
important for TVG when it appeared that tomato producers selling to TVG under
nonmember contracts received a better deal than member growers.

Cooperatives may also face challenges in procuring the consistent high-quality
production that the market place now demands. Cooperatives usually employ some
form of pooling mechanism to determine payments to members. In essence, revenues
from product sales and costs of processing and marketing flow into one or more
“pools.” A producer’s payment is then determined by his/her share of the total
production marketed through each pool. The problem with some pools is that high-
quality and low-quality products are commingled and producers receive a payment
based upon the average quality of the pool. Such an arrangement represents a classic
adverse selection problem, and its consequence is to drive producers of high-quality
products out of a cooperative to the cooperative’s ultimate detriment. Cooperatives can
obviate this pooling problem through operating multiple pools and/or by designing a
system of premiums and discounts based upon quality, but the key point is that
investor-owned competitors face no similar hurdles in paying directly for the qualities
of products they desire.

Offsetting these limitations on cooperative marketing in the 21" Century at least
to an extent is the recognition that the marketing clout producers can attain from joint
action may be as important now as ever. As we have documented in this chapter, the
food retailing and processing sectors have consolidated. Although producers, too, have
generally gotten larger in absolute scale, the typical producer’s power in the market
place pales in comparison to that of the firms with whom he/she conducts business.

Also worthy of mention is that some cooperatives have evolved the structure of
their organization to “keep up with the times.” Such cooperatives are usually known as

? Because the horizontal coordination among producers that takes place within an agricultural cooperative could be construed
as a violation of the U.S. antitrust laws, the Capper-Volstead Act was passed by Congress in 1922 to provide cooperatives
with partial immunity from the antitrust laws.
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“new generation cooperatives” or NGCs. Typical features of an NGC include grower
contracts that include both delivery rights and delivery obligations. Delivery rights,
however, are transferable and can function somewhat analogously to capital stock, i.e.,
if a cooperative is successful, its delivery rights will increase in value. These rules are
intended to give the cooperative assurance of a stable supply but also to regulate the
amount of product it must process and sell in line with market conditions. To date, the
NGC structure is most common among cooperatives in the midwestern U.S. and has
made few inroads in California. Interestingly, TVG underwent a re-organization to an
NGC structure in 1995-96. Although it is doubtful that this re-organization had much
impact on TVG’s ultimate demise, its failure may have made Californians skeptical of
the NGC structure.

Two types of cooperative organizations are relatively unique to California. They
are information-sharing cooperatives and bargaining cooperatives. Information-
sharing cooperatives perform no handling or other traditional marketing activities for
their members. Rather, they serve as devices for their members to communicate, share
information on production plans and market conditions, and formulate pricing
strategies. Industries where these cooperatives have emerged include iceberg lettuce,
melons, kiwifruit, table grapes, fresh stone fruits, mushrooms, and fresh tomatoes. The
activities undertaken by these cooperatives would ordinarily be illegal under the U.S.
antitrust laws but are rendered lawful due to the Capper-Volstead Act, which grants
an exemption from the antitrust laws to farmers acting collectively through a
cooperative. The major examples of this form of cooperative are industries where the
product is highly perishable and production is concentrated in the hands of relatively
few grower-shippers. Successful coordination of production and marketing in these
industries can be a major advantage in terms of managing the flow of product to the
market to avoid the periods of over supply and low prices that have been common in
these industries. Membership in these organizations tends to fluctuate, however, and
there is little evidence to date that they have been successful in either raising or
stabilizing grower prices.’

Bargaining cooperatives also engage in little or no actual handling of product.
Rather, they function to enable growers to bargain collectively the terms of trade with
processors. Iskow and Sexton (1992) identified 10 active bargaining cooperatives in
California and 29 nationwide. Prominent California bargaining cooperatives are the
California Tomato Growers, California Canning Peach Association, California Pear
Growers, Prune Bargaining Association, and Raisin Bargaining Association. These
cooperatives are a response to the asymmetry in power that might otherwise
characterize dealings between farmers and processors. Bargaining associations are
especially common in processed fruit and vegetable industries, where products are
generally grown on a contract basis and there is no active spot market. In addition to
increasing growers’ relative bargaining power, these associations play a valuable role
in facilitating exchange and minimizing transaction costs. Rather than having to
negotiate terms of trade with each individual grower, a processor need strike only a
single agreement with the bargaining association. Generally the bargaining association

3 Sexton and Sexton (1994) discuss the experience with an information-sharing cooperative in the California iceberg lettuce
industry.
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will negotiate first with a single leading processor, with similar contract terms then
app]ying to other processors.

In no case is a cooperative the sole marketer or bargainer in California. Farmers
always retain the option not to participate in a cooperative. In fact, many of the
benefits that a cooperative provides are available to a grower whether or not he/she is
a member of the cooperative. For example, Blue Diamond was a leader in opening new
export markets for almonds. However, once these markets were established, other
handlers were easily able to sell into them. In industries with cooperative bargaining, a
farmer who is not a member of the bargaining association generally receives the same
terms of trade as growers who are members. Thus, farmers have an incentive to free
ride on the activities of the cooperative.

MANDATED MARKETING PROGRAMS

In addition to undertaking joint action in marketing through cooperatives, U.S.
legislation at both the national and state levels allows producers and marketers of
many agricultural products to act collectively through a legal structure to control
various aspects of the marketing of their products. Enabling legislation for federal
marketing orders is provided by the Agricultural Marketing Agreement Act of 1937
(AMAA), while state orders and agreements are governed by the California Marketing
Act of 1937, with amendments. California also has more than 20 individual laws for the
formation of commodity commissions and councils. There are differences between the
use of federal and state marketing programs. Federal marketing orders can cover a
production region in more than one state, while state orders are effective only within
the state boundaries. Federal marketing orders tend to focus on quality regulations and
sometimes volume controls, while California state marketing programs tend to focus on
research programs and promotion.

Several California commodities utilize different programs for different activities.
For example, California-grown kiwifruit has a federal marketing order program that
administers grades and standards and a state commission that conducts advertising
and promotion; California walnuts have a federal marketing order with provisions for
grades and standards and quantity control and a state commission used only for export
advertising and promotion.

California agricultural producers were at the forefront in adopting both federal
and state marketing order programs when they first became available in the 1930s.
The mandatory nature of the programs overcame the free-rider problems that had
earlier led to a breakdown of cooperative-organized quality and supply control
marketing efforts. The popularity of government-mandated commodity programs is
clearly reflected by their continued use by a large number of commodity producers.
California had 17 federal marketing orders and 48 state marketing programs effective
in 1993 (Lee et al., 1996). Those programs covered commodities that accounted for 54
percent of California’s 1990 agricultural output, based on value. There are 12 federal
orders and 51 California commodity marketing programs effective in 2003. As shown
in Table 4, these commodities accounted for 55 percent of California’s total
agricultural output in 2002. The largest proportional drop in marketing program
coverage between 1990 and 2002 was for vegetables (from 55 to 43 percent).
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Among the 17 federal marketing orders operating in California in 1993, four were
eliminated and coverage of California production was dropped by two. The terminated
federal programs included the marketing order for Tokay grapes and the long-standing
marketing orders for California-Arizona Navel oranges, Valencia oranges, and lemons.
The marketing orders for Northwest winter pears and spearmint oil, while still in
effect, no longer apply to California production. There is one new federal order, the
Hass Avocado Promotion, Research and Information Order, and another has been
proposed for pistachios. Thus, there was a net loss of 5 federal marketing orders for
California commodities between 1993 and 2003.

There have also been changes in the coverage of California marketing programs.
The marketing orders for apricots and fresh tomatoes have been dropped and there is a
new state order for garlic and onion dehydrators and a “Buy California” marketing
agreement. The California Egg Commission is no longer operating but there are new
California Commissions for dates, rice, tomatoes, and sheep. The total number of
California marketing programs went from 48 in 1993 to 51 in 2003 for a net gain of
three.

Table 4. Value Shares of California Commodities Under Mandated Marketing
Programs, 2002

Commodities Under Ratio of Value Under

Category” California Total Marketing Programs Programs to Total

--value of production ($1,000)--"

Field Crops 3,827,859 795,094 0.21
Fruits and Nuts 9,705,335 7,139,711 0.74
Vegetables 6,701,580 2,888,087 0.43
Animal Products 7,090,660 5,586,287 0.79
Nursery 3,310,099 365,945 0.11
Total 30,635,533 16,775,124 0.55

a) Fishery and forestry products are excluded.

b) Commodities listed are based on 2003 marketing programs but value of production data are for 2002, the most
recent year that consistent value data were available for all of the categories.
Source: California Agricultural Statistics Service. Summary of County Agricultural Commissioners’ Reports, 2002.

Sacramento, California. California Department of Food and Agriculture, List of Marketing Programs
http://www.cdfa.ca.gov/mkt/mkt/mktbrds.html

Government-mandated marketing programs operate under legislation that
empowers growers to act collectively to improve their profitability through orderly
marketing. The programs are initiated based upon requests by producers to solve
particular marketing problems. The Secretary of Agriculture (or her state counterpart)
holds public hearings on provisions to be included; the finalized orders must be
approved on a producer vote by a super majority, and are then binding on all

108


http://www.cdfa.ca.gov/mkt/mkt/mktbrds.html

California Agriculture: Dimensions and Issues

producers in the designated geographic area covered by the order." Marketing order
activities are financed by the affected producers and/or handlers, who are required by
law to participate in the program. Each producer pays an assessment levied on each
unit (quantity or value) of the commodity marketed to provide funds to operate the
program.

Marketing orders authorize three broad categories of activities: (a) quantity
control, (b) quality control, and (c) market support, such as advertising and research.
Quantity or supply control provisions may take the form of producer allotments,
allocation of product between markets (e.g., foreign and domestic or fresh and
processed), reserve pools, and market flow regulations. Orders may also have quality
control provisions that permit the setting of minimum grades, sizes, and maturity
standards. Advertising and promotion account for the majority of market support
expenditures, with research in a distant second place; other market support activities
include container regulations, price posting, and prohibition of unfair trade practices.
A listing of active programs and authorized activities for fruits, vegetables and
specialty crops appears in Table 5.

Each marketing order or commission program specifies a maximum assessment
rate, usually in terms of dollars per unit as a percentage of total value of sales. The
Secretary of Agriculture (or California counterpart) approves assessment rates for
each fiscal year based on the budget recommendation of the Marketing Program
Administrative Committee. To facilitate payment, marketing program assessments are
usually collected at the first handler level of the marketing chain. Thus, for fruits and
vegetables, the assessments are paid by packing houses and processors on behalf of the
producers who deliver the product. Handlers and processors 1n turn deduct such
assessment payments from any money owed to their producers. For example, the
California Avocado Commission collected an assessment of 4.25 percent of gross
revenues paid to producers during the year ended October 31, 2002. Dried plum
growers paid an assessment of $30 per ton during the 2001-02 marketing year, while
the assessment rate recommended by the Cherry Marketing Board may not exceed 50
cents per package, with one-half of the assessment paid by the packer and one-half
paid by the grower.

THE ECONOMIC EFFECTS OF MANDATED PROGRAMS

While the primary objective of mandated marketing programs has been to improve
producer returns, precise estimates of program impacts have been difficult to obtain.
This has often led to discussions among producers concerning the returns realized
from their expenditures on such things as advertising and promotion and quality-
control programs. Some producers have also questioned the benefits of industry supply
control efforts. Because of their possible impacts on other groups, such as consumers
and trading partners, and their effects on producers, marketing program provisions
have often been controversial. Several California marketing order and commission
commodity promotion and research programs have recently been involved in litigation
as a small minority of unhappy producers and handlers have turned to the courts with

“If the provisions of a proposed order have a direct impact on processor/handlers, they are also subject to an approval vote by

the affected handlers.
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requests to modify or terminate the programs. Recent court cases involving
constitutional challenges include actions against the marketing orders for peaches and
nectarines, kiwifruit, plums, apples, grape rootstocks, cut flowers, almonds, milk, cling
peaches, and table grapes.

Volume Controls

Marketing order quantity controls can be a powerful economic tool when the
commodity group controls most of the production of the commodity and when there
are different (separate) markets with different price elasticities of demand. Under these
conditions, the commodity group can gain a measure of monopoly power and enhance
returns through price discrimination. However, since they are unable to control entry,
any short-run price enhancement will lead to a 10nger-run supply response. It 1s not
surprising that quantity controls have been controversial —monopoly pricing practices
reduce the welfare of some consumers and may distort resource allocation decisions,
while producers face all of the problems of maintaining a cartel.

Marketing orders for several California commodities include quantity control
provisions (Table 5), although the use of quantity controls has decreased over time as a
result of problems noted above. The federal marketing orders for citrus, with their
prorate provisions, were terminated at the end of the 1993-94 crop year after more
than 50 years of almost continuous use. The citrus prorates set the amount of lemons
and oranges that could be shipped to the domestic fresh market on a weekly basis.
Fruit in excess of a handler’s fresh market prorate could be exported or processed
without limits. The demand facing packers in the fresh market is very inelastic relative
to the demands in the processing and export market. Thus, price discrimination against
the fresh market, by restricting the flow of product to it, is both possible and
profitable.

Short-run producer price enhancement without any controls on entry led to an
acreage response for both lemons and Navel oranges. As new plantings reached
bearing age, the Administrative Committees were forced to divert increasing
proportions of the annual crop to exports and processing to maintain fresh market
prices. Producer returns from all markets decreased over time, until new plantings
were no longer profitable. However, when compared to a competitive solution, prorate
resulted in increased acreage and production of citrus, as well as increased exports and
processed products (Thor and Jesse, 1981; Shepard, 1986).

Opponents of the citrus volume regulations, who had been sued in 1983 by the
United States for violations of prorate, discovered evidence of over shipments by a
large number of competing orange and lemon packing houses. Because of allegations of
limitations violations of shipments under the order, a series of lawsuits, investigations,
and proposals for penalties under AMAA forfeiture rules threatened to keep the
industry in court for years and create economic hardships for many industry
participants. To minimize long-term damage to the industry and “to end the
divisiveness in the citrus industry caused by over ten years of acrimonious litigation,”
the Secretary of Agriculture terminated the California-Arizona citrus marketing
orders, effective July 31, 1994, and dismissed all litigation brought pursuant to the
AMAA.
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Table 5. Authorized Activities for California Commodity Marketing Programs®
Grade Quantity Advertising Research

Commodity & Size Controls &Promotion Effective Year
Federal Marketing Orders
Almonds A A I A 1950
Dates A I A A 1955
Grapes-California Desert A I A 1980
Kiwifruit A 1 1984
Hass Avocado A A 2002
Nectarines A A A 1958
Olives A A A 1965
Peaches-Fresh A A A 1939
Potatoes, Oregon-California A I 1942
Prunes-Dried A I I 1949
Raisins A A A A 1949
Walnuts A I A 1948
State Marketing Orders
Alfalfa Seed Production A 1973
Artichoke Promotion A I 1960
Dry Bean A A 1979
Buy California Marketing Agreement A A 2001
Cantaloupe A A 1988
Carrot (fresh) A A 1992
Celery A 1976
Cherry A A 1993
Citrus Research A 1968
Figs (Dried) A A A A 1944
Garlic & Onion Dehydrator A 1999
Iceberg Lettuce Research A 1973
Melon Research A 1972
Manufacturing Milk A A 1970
Market Milk A A 1969
Milk (Fluid) A 1969
Peach (Cling) A A A 1984
Pear A A 1992
Pistachio Agreement 1994
Plum Order A A 1994
Dried Plum A A 1947
Potato Research A 1974
Rice Handlers A 1984
Rice Research A 1969
Strawberry (Processing) A I A 1960
Tomato (Processing) A 1986
Wild Rice I A A 1968
State Commodity Commissions
Apple Commission I A A 1994
Asparagus Commission A A 1990
Avocado Commission I A A 1978
Date Commission A 1996
Cut Flower Commission A A 1990
Forest Products Commission A A 1991
Grape Commission-Table A A 1968
Grape Rootstock Commission A 1993
Kiwifruit Commission A A 1980
Pepper Commission A A 1988
Pistachio Commission A A 1981
Rice Commission A 1999
Sheep Commission A A 1999
Strawberry Com. (Fresh) A A 1955
Tomato Commission A A 1996
Walnut Commission A 1986
Wheat Commission A A 1983
Lake County Winegrape Com. A A 1992
Lodi-Woodbridge Winegrape Com. A A 1991
Councils
Beef Council A A 1957
Dairy Council A A 1945
Salmon Council A A 1991
Seafood Council A A 1991

a) A designates active use; I designates inactive use.
Source: Lee, Alson, Carman and Sutton, pp. 20-23. CA Department of Food and Agriculture site: http://cdfa.ca.gov/mkt/mkt/mktbrds.html
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Raisins provide another good illustration of volume controls in California.
California is the largest volume raisin producer in the world, and this industry has
operated under a federal marketing order program with volume controls since 1949.
Under the raisin marketing order, annual production is divided between free tonnage
and a reserve pool, and the Raisin Administrative Committee (RAC) controls the
reserve tonnage. Only free tonnage can be sold on the domestic market, but the RAC
can allow packers to buy additional tonnage for free use from the reserve when the
RAC determines that such actions are justified by supply and demand conditions.

Until 1977, the majority of raisins in the reserve pool were exported at prices that
were much lower than for raisins sold on the domestic market. Raisins from the reserve
were also used for the school lunch program, government subsidized exports, other
government programs, sales to wineries for distilling into alcohol, donations to charity,
and cattle feed. Thus, the raisin industry working through the RAC successfully used
the reserve pool to practice price discrimination in separate domestic and export
markets. Conditions and markets changed, however, and beginning in 1977, exports
were considered free tonnage shipments, and the initial free tonnage was increased to
serve favorable export markets. Since 1977, the RAC has often exported reserve pool
raisins at prices competitive with world prices but below prices on the domestic
market.

Finally, the experience of the California almond industry illustrates how changing
market conditions can alter the effectiveness of volume controls. The federal marketing
order for California almonds includes provisions for market allocation and a reserve
pool. At the beginning of each marketing season, the Almond Board of California
recommends to the Secretary of Agriculture a maximum annual quantity to be sold in
domestic and export markets (the market allocation) and the quantity that cannot be
sold (the reserve pool). The reserve may be designated as either unallocated or
allocated reserve. The unallocated reserve is essentially forced storage; nuts can be
released from the unallocated reserve as the season progresses or carried over to the
following season. The allocated reserve must be utilized in noncompetitive outlets such
as almond butter, almond oil, airline samples, or cattle feed.

The reserve provision of the almond marketing order was used to encourage
export sales through 1972, while maintaining higher prices in the domestic market
than in the export market. This price discrimination ended when export markets
became an important outlet for California almonds (over two thirds of the crop is now
exported annually), with price elasticities tending to equalize between domestic and
export markets. Recent work indicates that the price elasticity of demand for almonds
is now more elastic in the domestic market than in major export markets, leading to the
result that short-run revenue maximization through price discrimination could involve
restricting sales to export markets (Alston et al., 1995). Recent models of acreage
response to changing returns indicate that U.S. and Spanish producers each increase
production when returns appear favorable (Murua, Carman and Alston, 1993). Thus,
if the Almond Board were to use the reserve to practice price discrimination and raise
world almond prices, increased prices would stimulate production in Spain as well as
the United States. As a consequence of these various considerations the almond
industry has not implemented volume controls for the past several years.
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Quality Controls

All existing federal marketing orders for California fruits, vegetables, and nuts include
provisions for grades and minimum quality standards. However, only ten of the
California State marketing programs include quality standards and inspection
provisions, and just seven actively use the provisions.

Given typical seasonal price relationships for fresh fruit, with high early-season
prices, there are strong incentives to ship fruit as early as possible, even though it may
not be fully matured. Most consumers are unable to judge the maturity of fruit from
appearance and may find that fruit that “looks good” does not “taste good.” The result
is an adverse selection problem. Sellers are aware of the product’s characteristics, but
buyers are unaware. In these settings, low-quality products can drive high-quality
products from the marketplace.

Indeed, representatives of many commodity groups believe that shipments of
immature fruit have a negative impact on total sales, because consumers may delay
repeat purchases after being dissatisfied with their original purchases. Maturity
standards based on sugar content, firmness, and color are used by several marketing
orders to determine when fruit is mature enough to be shipped.

Minimum quality standards may: (1) increase the retail demand for a product,
resulting in higher prices and/or increased sales; (2) reduce marketing margins, with
benefits accruing to both producers and consumers; and (3) reduce supply, which with
inelastic demand can increase total revenue to producers. Any effective minimum
quality standard will restrict the quantity of commodity marketed, but supply control
is not the usual focus of such standards. Federal marketing order regulations on grade,
size, quality or maturity also applies to imports of the same commodities from other
countries during the period the marketing order is in effect.

The use of some minimum quality standards has been controversial. Concerns
include charges that quality standards are a hidden form of supply control, that quality
standards waste edible fruit with the primary impact being on the poorest consumers,
and that quality standards are sometimes not equitable because of regional variations
in production conditions. While empirical analyses of the economic impact of minimum
standards of grade, size, and maturity for California commodities are limited, those

available indicate that it is probably relatively small (U.S. GAO, 1985).

Advertising and Promotion

California federal and state marketing orders, commodity commissions and councils
budgeted over $140 million for demand expansion activities during the 2002/03 or
2003/04 fiscal years—mainly generic advertising and promotion. Promotion has
accounted for about three-fourths of commodity group total expenditures. For fruits,
nuts and vegetables, the largest 2003 promotional budgets were for almonds ($13.9
million), table grapes ($12.1 million), avocados ($9.8 million), walnuts ($7.1 million),
pistachios ($6.1 million), dried plums ($5.2 million), and strawberries ($4.8 million).
Groups allocating over 75 percent of their budgets to promotion for the period 1970
through 1994 included walnuts, raisins, plums, table grapes, dried plums, and

avocados (Lee et al., 1996).
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The purpose of commodity group expenditures on generic advertising and
promotion is to increase the demand for the commodity so that more commodity can
be sold for the same price, or the same amount can be sold for a higher price. The
rationale for mandatory support by all producers is based on the distribution of
documented program benefits and the “free-rider problem.” ® Research completed and
underway documents significant increases in product demand as a result of commodity
advertising and promotion programs, with net monetary benefits to producers being
much greater than costs. For example, Alston et al. (1997) estimated that the elasticity
of demand with respect to promotion for California table grapes was 0.16. Using this
promotion coefficient, they estimated that the promotional activities of the Table
Grape Commission had increased per capita consumption by about 1.5 pounds over
that which would have existed in the absence of a promotional program. This increase
was about one-third of recent total per capita consumption. The benefits to producers
were very high in both the short- and long-run. The short-run marginal benefit-cost
ratio was estimated at over 80:1 —for every $1 spent on the program, the industry
gained net benefits of $80. When producer supply response was factored into the
analysis, the benefit-cost ratios decreased. Using a supply elasticity of 5, the average
benefit-cost ratio was about 10:1 and the marginal benefit-cost ratio was about 5:1.
Studies of the estimated returns from advertising and promotion programs for other
California commodities include avocados (Carman and Craft, 1998), prunes (Alston et
al., 1998), almonds (Crespi and Sexton, 2001), eggs (Schmit, Reberte and Kaiser,
1997), raisins (Kaiser and Liu, 2001), and walnuts (Kaiser, 2002). Each of these
studies found that advertising and promotion increased the demand for the product
and that program returns exceeded costs by a significant margin.

The U.S. government has funded agricultural commodity groups, as well as
private firms, to conduct promotional programs in export markets. The Market Access
Program and its predecessor programs, the Market Promotion Program, and the
Targeted Export Assistance Program, have provided matching funds for the
promotion of a number of California commodities. Federal allocations of funds to 15
commodity boards, commissions, and other groups promoting only California fruits,
nuts, and vegetables totaled $18.67 million in fiscal year 2002. These funds accounted
for 18.7 percent of $100 million awarded to all organizations. Organizations that
promote products produced in other states as well as California (e.g., Cotton Council,
U.S. Apple Association, U.S. Dairy Export Council, U.S. Rice Producers) also
received large allocations. California organizations receiving 2002 awards greater than
$1 million included Blue Diamond Growers/Almond Board of California, California
Prune Board, California Table Grape Commission, California Walnut Commission,
Raisin Administrative Committee, Sunkist Growers, Inc., and Wine Institute.

Research

Research and development provisions are included in most of the California marketing
programs. In 1992, there were 28 programs with research expenditures totaling almost

> It is not economic for an individual commodity producer to advertise, even with extremely high returns, as can be shown b
a simf;le example. Suppose that returns from a generic advertising program are $200 for each dollar spent and there are 1,00
equally small producers of the commodity. If an individual producer spends $100, the benefits to the industry will be $20,000
but sir;lce the benefits are distributed equally based on sa[ies, the individual will obtain a return of only $20 for his $100
expenditure.
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$8.5 million (Lee et al., 1996). This increased to 38 California programs with a total
2002/03 or 2003/04 budget of $20.2 million. The largest research budgets were for
citrus ($2.8 million), rice ($2.2 million), market milk ($1.9 million), almonds ($1.85
million), avocados ($1.6 million), fresh strawberries ($1.6 million), and walnuts ($1.0
million). Overall, research expenditures increased from about 7.5 percent of total 1992
commodity group expenditures to just over 10 percent of 2003 expenditures. In terms
of the total farm level value of production, research budgets averaged just over 0.1
percentof the 2001 value of covered commodities.

Summary statistics on the economic impacts of commodity group research
expenditures are limited, but those available indicate attractive rates of return. Most of
the research funded by commodity groups operating under state marketing orders and
commissions is done at the University of California. A study valuing California
agricultural research concluded that the average annual internal rate of return for
public investment in California agricultural research and extension for 1949-85 was
about 20 percent (Alston, Pardey and Carter, 1995). Consider, for example, the case of
strawberries. California has become the world’s pre-eminent strawberry producer, now
accounting for about 80 percent of U.S. fresh and processed production. California’s
record high average yields of 30.75 tons per acre in 1991, the highest in the world, are
due largely to sustained research efforts over a long period of time. These efforts,
which included variety testing, culture, soil fumigation, disease-free plants, drip
irrigation, mulching, and annual replanting, are documented in Alston, Pardey and
Carter (1995, pp. 76-90). California Strawberry Advisory Board grants accounted for
42.5 percent of all state funds for strawberry research during the 15-year period from
1978 to 1992.

The distribution of the returns from production research is an issue that has been
studied extensively by agricultural economists. Alston, Norton, and Pardey (1995)
provide an excellent summary of this work. Depending upon the relative price
elasticities of demand and supply, consumers may receive half or more of the short-run
benefits from production research. Huang and Sexton (1996) demonstrated recently
that market power can have an important effect on both the level and distribution of
benefits. Processors with market power may be able to capture a large share of the
benefits at the expense of both consumers and producers. To the extent that the
benefits from producer-funded research accrue to consumers and processors, it
diminishes the farm sector’s incentive to fund such research.

Future Prospects for Mandated Marketing Programs

As Table 5 shows, some commodity programs have been effective for a long period
while others are of more recent origin. Many programs have been terminated as a
result of changing economic and political relationships. Despite the turnover, the
number of government—mandated commodity programs has grown over time, and the
group approach to solving commodity marketing problems remains popular. The
periodic renewal votes conducted for most programs reveal their popularity, with
positive votes typically above 90 percent.

A number of marketing programs have, however, encountered problems. As a
group, the programs using quantity controls to practice price discrimination have lost
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governmental and legislative support, due to perceived adverse impacts on U.S.
consumers. The programs with the strongest potential for increasing producer prices,
including hops, lemons, Navel oranges, and Valencia oranges, have been terminated by
the Secretary of Agriculture. Those orders with quantity controls nowadays use them
infrequently. Informed observers agree that it will be very difficult to gain approval for
a new marketing order with strong quantity controls.

Programs compelling producer and handler support of commodity advertising
programs have faced withering legal challenges in recent years based upon the
argument that they represent an undue restriction on commercial free speech under
the First Amendment to the U.S. Constitution. Two recent rulings on the issue by the
U.S. Supreme Court have done little to clarify matters.® Additional litigation is
working its way through the court system. If the courts find ultimately that producers
and handlers cannot be compelled to support an industry’s advertising program, it will
likely fail due to free-rider problems. If the courts decide in favor of mandatory
support, current programs will continue and new programs may emerge. There will,
however, be increased monitoring of program costs and benefits to assure program
supporters that their funds are being well-spent.

Research funding pressures may require commodity groups to increase their
support for research programs, if they want research to be done. The mandated
programs provide a proven means for commodity-based research support, and they
may take on an increased research role, as has been done by the California strawberry
industry.

CONCLUSIONS

Marketing-related expenditures account for the majority of retail food expenditures for
nearly every major commodity. Thus the performance of the food marketing sector is a
major determinant in the United States of both food costs and farmer income. This
chapter has highlighted the institutions and strategies that California marketing firms
have utilized to respond to consumers’ demands and to the challenges of increasing
global competition. California agribusiness has successfully substituted technology and
information for labor, enabling the state to compete despite relatively high labor costs.
Firms have also reduced marketing costs through increased vertical coordination.

California food marketers have embraced the globalization of food markets. They
have expanded exports and developed innovative arrangements for international
sourcing, particularly for fresh fruits and vegetables. Timely responses to marketing
and consumer trends have enabled California agriculture to maintain and, in many
instances, increase market share relative to other agricultural regions in the United
States.

6 Recently, the U.S. Supreme Court upheld a lower court’s ruling in U.S. v. United Foods [U.S. 00-276 (2001)] that
marketing orders created primarily for generic promotion and advertising violated the First Amendment of the U.S.
Constitution. However, marketing orders whose regulations extend beyond simple promotion activities, appear to be legal
(Glickman v. Wileman et al., [521 U.S. 457 (1997)]), because, in the Supreme Court’s view, generic promotion in those
industries arises as part of a broad pattern of regulation. As Crespi and Sexton (2001) have argued, this cﬁstinction drawn by
the Court, based upon the degree of extant regulation in an industry, is probably a prescription for further law suits, as
litigants argue whether the circumstances of their industry better fits the mus%room or the tree-fruit decision.
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Importantly, the industry has evolved and maintained its competitiveness largely
without active government intervention. Direct government price and income supports
apply to only a few major California crops, notably rice, cotton, and dairy. The role of
state and federal government in the mandatory marketing programs discussed in this
chapter 1s merely that of a facilitator. Government supplies the legal framework for
industries to undertake collective action, but decisions on whether and how to use
these programs are made by the industries, and they are self-funded. Undeniably,
California owes much of its success in agriculture to its rich soil and desirable climatic
conditions, but the importance of private enterprise, operating in free markets backed
by a stable 1egal environment, should not be understated.
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his chapter surveys California’s agricultural trade environment and prospects. We

pay particular attention to the impacts of the 2002 United States (US) Farm Bill,
the Farm Security and Rural Investment Act (FSRIA) on California’s trade in
agricultural products and the prospects for California agriculture from further
agricultural trade liberalization. We argue that foreign markets are extremely
important to California agriculture, and that increased trade liberalization will be
beneficial to most California producers since they competitively supply specialty
products and continue to face barriers to trade in important markets. We also discuss
the benefits of subsidies provided to agriculture in California and agricultural exports
in particular. While a quantitative comparison of this support versus the potential
benefits of increased trade liberalization is beyond the scope of this chapter, there is
suggestive evidence that California agriculture would be better off with reduced
subsidies to U.S. agriculture and concomitant increased access to markets abroad.
Thus, to the extent that the political fallout from the Farm Bill results in less ambitious
World Trade Organization (WTQO) negotiations, the 2002 Farm Bill is costly for the

California agricultural sector.



International Trade and the Road Abead for California Agriculture

The remainder of this chapter is organized as follows: First, the chapter describes
the main characteristics of California’s agricultural trade. Second, the international
trading environment facing California agriculture is discussed. Third, we review and
discuss elements of the Farm Bill that have important implications for California’s
agricultural trade. These include the export programs, the highly controversial
country-of-origin-labeling (COOL) guidelines, and environmental programs. Fourth,
we discuss how the 2002 Farm Bill affects the U.S.’s ability to meet its current WTO
obligations and its potential effect on current liberalization talks from which California
has much to gain.

CALIFORNIA’S AGRICULTURAL TRADE

California agricultural producers rely on foreign markets for a significant portion of
their revenues and export relatively more than producers in other states do. The value
of California agricultural exports totaled about $6.5 billion in 2002, or about 20
percent of the value of agricultural commodities produced in California.' While it is
not surprising that California’s export earnings exceed those of every other state since
its farm cash receipts are the highest in the country, exports are relatively more
important to California than to other states. While California accounts for 12 percent
of national farm cash receipts (USDA/INASS 1997), it accounts for an estimated 15
percent of total U.S. agricultural export revenue. To put these figures in an
international context, the state of California exports more agricultural products than
some leading agricultural countries do, including such countries as Chile and China.
The annual value of Mexico’s agricultural exports is only slightly larger than
California’s estimated value (FAO 2002).

California exports a wide variety of high-value specialty crops. As shown in table
1, the top six food product exports from California in 2002 (and for most recent years)
were almonds, cotton, wine, table grapes, dairy, and oranges. The state is not a
significant producer or exporter of grain crops such as corn, wheat, or soybeans. In
fact, the state is a net importer of feed grains.

Figure 1 highlights the diversity of California’s exports. The top five products
account for just over one-third of California’s agricultural exports by value. Even
when exports are aggregated into commodity groups, as opposed to individual
products, the range of products exported by California is striking (see figure 2).
According to UC Agricultural Issues Center (AIC) statistics, fruit exports comprise 25
percent of the state’s agricultural exports, followed by field crops (17 percent), tree
nuts (15 percent), vegetables (9 percent), animal products (8 percent) and wine (7
percent).

This diversity of exports reflects California’s production diversity and
differentiates the state from other important agricultural states in the U.S., which tend
to produce only a few commodities. For instance, the agricultural sector in lowa and

! Any data analyses in this chapter are constrained by the fact that state level trade data are limited (see Carter 1997 for
further discussion). For example, there are no reliable data on California’s agricultural imports. Almost all trade data is
collected at the national level rather than the state level. In addition to this obstacle, the California Department of Food and
Agriculture (CDFA) changed the method of calculating state-level export values in 1992 and then again in 1999. This makes
any long-term analysis of state export trends problematic. The UC Agricultural Issues Center (AIC) has improved the
reliability of California agricultural export statistics and the figures now published by the CDFA are compiled by the AIC
(www.aic.ucdavis.edu).
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Figure 1. California’s main agricultural exports, 2002
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Figure 2. California agricultural export value by commodity group, 2002
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Illinois 1s concentrated in just three commodities: corn, soybeans and hogs, which
account for 70-80 percent of those states’ farm cash receipts. Nebraska’s production of
corn and cattle generates over 70 percent of that state’s farm receipts. Texas depends
on the cattle sector, which produces 50 percent of its farm cash receipts (ERS/USDA
2001b).

Of any other state in the U.S,, the profile of Florida’s agriculture is perhaps most
similar to California’s. While the value of agricultural production in Florida is about 25
percent of that in California, Florida’s agriculture is quite diversified and the state
produces fruits, vegetables, and dairy products. However, Florida is not as dependent
on foreign markets as California is; many of the state’s fruits and vegetables are sold
domestically. Not surprisingly, this means that Florida’s growers tend to be more
protectionist than growers in California. As we explain a little later, California growers
have a great deal to gain from breaking down foreign barriers to trade in fruits and
vegetables; this is less true for Florida growers.

California’s exports are destined for a diverse group of relatively high income
countries, with the exception of the increasingly important Chinese market. The major
foreign markets for almonds and wine are in Europe, while significant markets for the
other top commodities are in Canada, Mexico, and Asia. Penetration of these desirable
markets is all the more impressive because these countries remain quite protectionist
with respect to agriculture, as discussed in the next section. It is estimated that about
40 percent of California agricultural exports is destined for Asia, 20 percent to Europe,
and 30 percent to North America. California exports nearly twice as much of its
agricultural output to the relatively wealthy European Union (EU) markets compared
to the U.S. as a whole (ERS/USDA 2002b).

Table 1. California’s Major Export Markets and Commodities Exported by Destination,
2002 ($million)

. China and
Canada EU Japan Mexico Hong Kong S. Korea
Lettuce Almonds Rice Dairy T. Grapes Oranges
(113) (422) (97) (86) (80) (75)
Tomatoes Wine Almonds T. Grapes Oranges Beef
(112) (284) (90) (43) (62) (56)
T. Grapes Walnuts Hay Tomatoes Cotton Cotton
(105) (89) (74) (20) (43) (38)
Strawberries Pistachios Wine Cotton Almonds Dairy
(105) (82) (71) (18) (39) (18)
Wine Prunes Cotton Almonds Beef Hay
(76) (61) (61) (13) (26) (18)

Source: UC Agricultural Issues Center.
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The UC AIC estimated that as of 2002, leading export destinations for California
agricultural commodities included Canada ($1,119 million), the European Union
($1,128 million), Japan ($905 million), Mexico ($293 million), China and Hong Kong
($345 million), South Korea ($274 million), and Taiwan ($212 million). Major crops
sent to these markets are summarized in table 1. This table again shows the diversity of
California’s exports, but also suggests that products are targeted to different markets;
each market is dominated by a different set of products, with little overlap between
them. In 2002, almond exports from California were primarily destined for the EU (51
percent of California’s exports), Japan (11 percent), India (8 percent) and Canada (6
percent). Most of the cotton in 2002 was sold into South Korea, Japan, Indonesia,
Taiwan, and Mexico. The EU serves as the major market for California wine, followed
by Canada and Japan. Canada and China/Hong Kong imported 51 percent of
California’s table grapes in 2002, with Canada buying 29 percent alone. The largest
markets for California dairy exports are Mexico (39 percent), Japan (18 percent), and
China/Hong Kong (21 percent). Korea is the largest international market for
California oranges (25 percent), followed by Canada (24 percent), China/Hong Kong
(21 percent) and Japan (17 percent). Processed tomato exports were shipped
primarily to Canada (562 percent), Mexico (9 percent), and the EU (9 percent). The
EU and Japan imported 69 percent of California’s walnuts in 2002, with the EU
accounting for 49 percent of sales. Most of the rice exports from California (63
percent) were sold to Japan.

California’s integration into world agricultural markets is not unidirectional.
Residents of the state also consume significant amounts of agricultural imports. For
commodities not grown in the U.S., such as cocoa, coffee, and bananas, California
relies entirely on imports. While data on import value by state is not readily available,
a sense of the magnitude of import consumption can be estimated by relying on the
proportion of U.S. population resident in California (12 percent in 2001) (U.S. Census
Bureau 2001). In 2001, the U.S. as a whole imported beef and veal worth $2.4 billion,
$1.6 billion worth of cocoa and related products, $2.7 billion worth of coffee and
related products, and $1.2 billion worth of bananas and plantains (ERS 2001). If 12
percent of these products were destined for California, then, in 2001, consumers in this
state spent $950 million on imports of these commodities alone.

California Agriculture’s Trading Environment

California agriculture faces a complex international trading environment,
characterized by import tariffs, non-tariff trade barriers, new competitors, and
relatively little traditional federal assistance compared to other states. In this section,
we review the market environment in which California’s agricultural producers
compete. Increasing foreign competition and relatively closed markets have created
demand within California for both increased government support for agriculture
(particularly funding for foreign marketing), and further trade liberalization in foreign
markets (California Farm Bureau Federation 2001, 2001b). The internal
contradictions between these positions have not been resolved. We argue later that
California receives little benefit from the taxpayer dollars spent on foreign marketing;
consequently, the California agricultural industry may wish to concentrate on
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achieving global trade liberalization even if this necessitates funding reductions for
foreign marketing activities.

In the last decade, the nominal value of total U.S. agricultural exports grew by
about 30 percent. Exports of some commodities important to California grew more
rapidly and some less rapidly than the national average. Over this time period, U.S.
dairy exports increased by 265 percent and fresh vegetable exports increased by 73
percent. Figure 3 shows how the nominal values of some major California exports
changed over the period 1995-2002. According to UC AIC and the Foreign
Agricultural Service (USDA/FAS FATUS database), the fortunes of California’s
commodities have been mixed; almonds and wine have fared somewhat better than
tomatoes and raisins. While the total nominal value of California’s agricultural exports
has declined by about 5 percent since 1995, this figure masks widely divergent trends
across commodities, so no general conclusions can be drawn.

Figure 3. California agricultural export values (nominal values), 1995-2002 (Million)
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In the 1990s the most significant import growth in world markets was in high-
valued and processed food products like those grown in California. The share of high-
value and processed agricultural products in world agricultural trade has increased
from less than 40 percent in the early 1980s to well over 50 percent by the end of the
1990s (WTO 2001). At the same time, the share of fruits and vegetables in world
agricultural trade remained at about 17 percent from 1990 to 2001, with a dollar value
of $69.8 billion in 2001, up from $51 billion in 1990 (FAO 2002). The fact that fruit
and vegetable trade did not increase any faster than total agricultural trade is very
surprising given the growing per capita demand in developed countries for fresh fruits
and Vegetables. The stagnant share of fruit and Vegetable trade no doubt reflects the
high level of protectionism around the world for these food categories. For instance,
two-tiered tariffs known as tariff-rate quotas (TRQs) are commonly used to restrict
imports of fruits and vegetables. Worldwide, there are more than 350 TRQs placed on
trade in fruits and vegetables, and more than 25 percent of all agricultural TRQs are
concentrated in the fruit and vegetable trade (Skully, 2001). This phenomenon
critically affects California agriculture.

As an exporter of high-value food commodities, California must contend with the
fact that import tariffs in important markets such as in the EU are generally higher on
processed agricultural products than on the primary commodities. This tariff wedge
between a processed commodity (e.g., processed fruit) and its corresponding primary
commodity (e.g., fresh fruit) is referred to as tariff escalation, and this is a significant
obstacle to California exports. Tariff escalation produces a trade bias against processed
agricultural products and value added products. There is general evidence of tariff
escalation in OECD countries (such as Australia, Canada, the EU, and New Zealand),
especially for fruits, vegetables, and nuts—major California exports. For many
countries, bound tariffs tend to be higher for processed food products than for
unprocessed products (WTO, 2001). Furthermore, recent tariff reductions on
agricultural products exceeded tarrif reductions on processed food products in
Australia, Canada, the European Union and Mexico (OECD, 2002).

Government transfers to the agricultural industry have contributed to the sector’s
profitability in California, particularly for those farmers not growing nuts, fruits and
vegetables. Agricultural producers in California received $586 million in federal
assistance in 2001; Of this about $242 million came as production flexibility contracts
and loan deficiency payments. Supplemental funding of $258 million was paid directly
to California farmers. The remainder of government payments to farmers came in the
form of marketing support and conservation payments, which we discuss later in this
chapter.

While these federal government support payments are low in total compared to
those states where the major agricultural products are grains or oilseeds, this does not
imply that some agricultural producers in California do not benefit greatly from
subsidies and protectionist measures.” Over 100 farms in California received more
than $425,000 each in subsidies in 2001 (Environmental Working Group 2002). Dairy,

sugar and cattle producers receive significant protection from import barriers, and

> Twelve states received higher total federal government payments to agriculture than California in 2001. Since these states
are smaller than California in both area and population, even this ranking understates the extent to which California receives a
disproportionately small share of federal government agricultural subsidies.
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many producers receive subsidized inputs, particularly irrigation water. Sumner and
Hart (1997) estimated the Producer Subsidy Equivalent (PSE) paid to California
agriculture in 1995 (updated to take the 1996 Farm Bill into account), where the PSE
is defined as all government transfers to the industry including but not limited to
production subsidies. They calculate that the California agricultural sector receives
annual PSE transfers of $2.3 billion per year or about 11 percent of total commodity
receipts. This is about one-half of the percentage PSE for all U.S. agriculture at the
time, mainly because fruits and vegetables receive fewer transfers than the average
commodity. However, California’s PSE is higher than the percentage PSE received by
producers in liberalized markets like Australia and New Zealand (Sumner and Hart
1997) where the 1995 PSE was about 3 percent. While the specific estimates of PSE
vary over time, the general pattern identified by Sumner and Hart, that California
producers have a lower PSE than the U.S. national average but higher than that for
other agricultural exporters, holds today.

Key Markets

A review of the characteristics of important markets for California’s agricultural
products shows potential for gains to producers from further trade liberalization in
these countries. However, in addition to serving as important markets for California
products, the EU, Mexico, and China also compete against California in agricultural
trade. This suggests that increasing trade flows will entail both risks and benefits for
California agricultural producers.

Canada

The formation of the Canada-United States Free Trade Agreement (CUSTA) in 1989
and the North American Free Trade Agreement (NAFTA) in 1994, has led to greatly
expanded agricultural trade between Canada, California’s top market, and the U.S.
NAFTA was designed to integrate economic activity among three nations: Canada, the
U.S. and Mexico. It serves as a free trade agreement rather than a customs union or
common market. Since 1989, U.S. agricultural exports to Canada have expanded by
about 3 and one-half times, from $2.24 billion to $7.65 billion. Over the same period,
agricultural imports from Canada have risen almost three-fold, from $2.93 billion to
$8.66 billion. Fruits and vegetables account for more than one-third of Canada’s
agricultural imports from the U.S., so California plays an important role in this north-
south trade.

However, in spite of the CUSTA and NAFTA, Canada continues to intervene in
agricultural trade flows. The country uses non-tariff barriers such as licenses that
restrict imports of bulk produce, fresh fruits, vegetables, and wine. For instance,
Canadian regulations on fresh fruit and vegetable imports prohibit consignment sales
of fresh fruit and vegetables without a prearranged buyer (USTR 2002). Canada also
severely limits imports of dairy products, eggs, and poultry. According to the WTO
Appellate Body, Canada’s supply management system for dairy provides implicit
export subsidies for these products (USTR 2002).

Producer groups in the U.S. have called for the greater use of non-tariff barriers
to limit agricultural imports from Canada. This has often been accomplished by the use
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of U.S. trade remedy laws. Trade remedy laws are intended to offset “unfair” trade
that injures domestic producers as a result of either foreign sales that are “dumped”
into the U.S. at less than fair value or influenced by foreign government subsidies. The
regular use of trade remedy laws within NAFTA illustrates the fact that any transition
to freer trade in agriculture, even between countries at relatively similar stages of
development, may be politically difficult.

An example of the agricultural trade tensions between Canada and the U.S. is the
recent “tomato wars,” in which U.S. producers accused the Canadians of “dumping”
tomatoes in the U.S. market. In October 2001, the United States government made a
preliminary ruling that Canadian growers were dumping greenhouse tomatoes into the
United States at prices below the Canadian cost of production. As a result of this
finding, Canadian sales into the United States were assessed an average tariff of 32
percent. Several weeks later, the legal tables were turned as the Canadian government
initiated an anti-dumping investigation against the U.S. fresh tomato industry
(Barichello 2003). The Canadian counterclaim may not have been a coincidence.
Rather, it may have been a tit-for-tat reaction to the steep U.S. duties imposed on
Canadian greenhouse tomato sales to the United States. By July 2002, both cases were
resolved with identical rulings of no material injury. While U.S. exports of fresh
tomatoes to Canada declined 10 percent over the previous year during the period of
investigation, Canadian imports of greenhouse tomatoes to the United States actually

increased 17 percent over that year (ERS/USDA 2002d).

Japan

Despite the fact that Japanese agriculture receives high levels of government support
and has limited market orientation (OECD 2001), it is also the world’s largest net
importer of agricultural products. The United States supplies roughly one-third of
Japan’s agricultural imports, and in 2002, Japan’s agricultural imports from the U.S.
were valued at $8.3 billion (ERS/USDA 2003). About 20 percent of these U.S.
exports to Japan originated in California. Japan is California’s third largest export
market for agricultural products, with rice, cotton, almonds, beef, and oranges ranking
as the top commodities (see table 2). Japan’s weak economy has dampened its total
agricultural imports in recent years (ERS/USDA 2003).

In the 1990s, the most significant import growth in Japan was in the area of fruits
and vegetables, wine, and beef (USDA/FAS 1996). More recently, grains and oilseeds
have done better (ERS/USDA 2003). Japan continues to restrict imports of
horticultural products, livestock products, and processed foods, all of which are
important exports for California. Recently, beef exports to Japan were halted in
response to the BSE scare in Europe; and Japan continues to consider implementing a
“beef import safeguard,” which could further lower imports even further. At the time
of this writing, Japan had halted all imports of U.S. beef, due to the discovery of BSE
in the U.S. (ERS/USDA 2003).

Citing phytosanitary concerns, Japan blocks imports of U.S. fresh fruit,
vegetables, and other horticultural crops, keeping Japanese domestic prices of
horticultural products artificially high. Government subsidies are also provided to
farmers to encourage them to divert land out of rice production and into vegetables
(Kenzo and Dyck 2002). Japan also has country-of-origin labeling requirements for

129



International Trade and the Road Abead for California Agriculture

agricultural products that principally affect fruits, vegetables and animal products
(USTR 2002b). This acts as a non-tariff barrier to trade. Japan maintains high tariffs
on beef, citrus, and processed foods. In addition, imported high quality California rice
is strictly controlled and rarely reaches the consumer food table in Japan. The over-
quota rice tariff in Japan exceeds 400 percent.

Until recently, Japan’s system of food imports used mainly non-tariff barriers
such as quotas and licenses, instead of tariffs. Sazanami et al. (1995) found that
Japan’s tariffs on food imports averaged only 8 percent, but the (tariff equivalent)
quantitative import barriers averaged 272 percent, with the rice tariff equivalent
barrier at 737 percent. Despite the tariffication required by the Uruguay round of
trade liberalization, of Japan’s agricultural imports remain highly protected (e.g., beef
tariffs of 38 to 50 percent). In addition, Japan continues to use health and safety
regulations to serve as barriers to trade.’

In the case of fresh oranges and lemons, the U.S. (primarily California and
Arizona) is the largest supplier to Japan, accounting for over 80 percent of Japan’s
imports. Other exporters of oranges and lemons of lesser importance in Japan are
Australia, Chile, and South Africa. The Japanese Government continues to impose a
high import tariff on fresh oranges. The tariff rate is 32 percent for imports during the

December-May period, (the marketing season for domestically-produced citrus) and
16 percent during June-November. (USDA/FAS 20021).

European Union

California’s second most important market, the EU, provides export subsidies for beef,
cheese, other dairy products, and processed fruit, in competition with California. It
also provides generous production subsidies on horticultural products such as
tomatoes, grapes, peaches and lemons. The EU’s subsidized production of these
products affects California’s competitiveness in third markets.

More generally, the EU’s Common Agricultural Policy (CAP) significantly
isolates European farmers from international competition. The CAP is a system of
subsidies and market barriers that include mandatory land set-asides, commodity-
specific direct payments, and export subsidies (for an overview of EU agricultural
policy, see ERS/ USDA 1999, 2002). Support to agricultural producers as a share of
total agriculture receipts is 40 percent higher in the EU than in the U.S. (OECD
2002b). Much of this support comes in the form of higher prices paid by domestic
consumers. Recently, there has been increasing pressure to significantly reform the
CAP; the program has been called by the popular press an “extravagant folly”
(Financial Times September 24, 2002) and “demented” (The Economist October 3,
2002). These publications and others have argued that reform of the CAP will be a
critical element of the next round of trade negotiations, if these talks are to be
successful. Enlargement of the EU to include ten Central and Eastern European
countries will also create pressure for further reform.

Structural reforms of European agricultural policy will have important
implications for California, both because the region competes in third markets with
California, and because the region is an important customer, as discussed earlier. If the

3 . . . . .
There are exceptions that are important to California. For example, raw cotton imports enter Japan duty free.
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existing EU agricultural policy is applied to the 10 new member countries, the
incentive will be to increase production and agricultural exports. Several of the new
member countries have a comparative advantage in agriculture, especially in the area
of wheat, coarse grains, and livestock. California agriculture will benefit if this
expanded production results in budgetary pressure to reform the CAP. In addition,
California agriculture may well benefit from projected income growth in Central and
Eastern Europe that results from EU membership. Higher incomes in this region will
lead to increased demand there for high-valued food, of the type exported from
California.

An ongoing trade dispute between the US and the EU concerns the use of
geographical indicators (Gls). The EU wants to prohibit foreign producers of food and
beverage products from labeling products with European regional names (e.g., Italian
Parma ham or French Roquefort cheese). The list of products that will receive this
protection is an on-going subject of negotiation at the WTO. For California there is a
trade-off associated with GI protection. On the one hand, California would have to
stop using certain names if the EU is successful (e.g., Basmati rice or Feta cheese as
these names refer to regions of other countries). On the other hand, California
agriculture could use GI protection to develop niche markets for its food and beverage
products, potentially capturing a price premium.

China

China is a relatively new member of the WTO, and developments in China’s
agricultural trade are being carefully watched by the California industry. China’s land
area sown to fruits, nuts, and vegetables has grown rapidly in the past decade, and
trade is expected to take on a greater importance for China in coming years now that it
has joined the WTO. China’s horticultural exports account for more than one-half of
its agricultural exports (Carter and Li 2002). Given China’s rich agricultural
resources, abundant labor supply, and large population, it has great potential to play a
much more prominent role in agricultural trade in the coming years, as both an
exporter and an importer.

China uses both tariff and non-tariff barriers to restrict agricultural imports.
China has in place high import tariffs on certain agricultural commodities currently
exported by California, such as citrus, table grapes, wine, beef and dairy products.
There is also evidence that the value added tax in China, as currently applied, results
in a price break for domestic field crops as compared to imports, of about 4 percent
(USDA/FAS 2002). China has import tariffs on citrus and table grapes of
approximately 10 percent and maintains a restrictive tariff rate quota (TRQ) on
cotton. As part of its WTO accession negotiations, China agreed to a significant
lowering of these tariffs to around 10 to 12 percent. In addition, if the WTO liberalizes
world trade in clothing and textiles (e.g., removes restrictive U.S. import quotas), then
China will undoubtedly expand exports of clothing and textiles. This could result in
increased imports of cotton into China.

Domestic developments in China not directly related to trade policy but related to
rising incomes may also present opportunities for California agricultural exports to
that country. For example, both the USDA Foreign Agricultural Service (USDA/FAS
2002b) and the popular press (Barboza 2003) have recently highlighted the growing
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importance of western-style supermarkets in Chinese cities, replacing more traditional
markets. This may present a new opportunity for California producers, with new
opportunities to supply pre-packaged or processed products and products that require
refrigeration. Another example of the effect of increasing incomes on potential demand
for California products is the increasing popularity of wine among the urban middle
class (USDA/FAS 2002c). Coupled with the dismantling of monopolies on alcohol
imports as part of WTO accession, this increasing demand may be an important
opportunity for California.

China has the potential to become a serious export competitor with the U.S. in
third markets for rice and horticultural products. This is partly a result of the relative
size of the two countries; the harvested area of fruits and vegetables in China is about
22 million hectares, or seven times the U.S. area for these products. As China'’s
agricultural sector moves away from its historical focus on land-intensive grains and
concentrates more on labor-intensive cash crops, markets in other parts of Asia will be
subject to increased competition from China. Since joining the WTO, export
opportunities have greatly improved for China for such products as rice, fruits and
vegetables (Theiler and Tuan 1994). Entry into the WTO will also mean that China’s
consumers will have more open access to world food markets and a potential for
increased imports.

There is uncertainty over the trade patterns that are likely to unfold as China
opens it doors further to agricultural trade (Bhattasali, Li, and Martin 2002). There is
no doubt that China has a comparative advantage in labor-intensive agricultural
products such as fruits and vegetables and that exports of these products from China
have been growing into markets important for California (Huang 2002). The U.S.
response to China’s production of these products will affect how competition from
China impacts California producers.

An example of the policy response to the emergence of China as a competitor is
the recent skirmish over the garlic market. Normally California accounts for over 80
percent of U.S. garlic production but it faced stiff competition from China in the mid
1990s. U.S. imports of Chinese garlic increased from about 3 million pounds a year in
1992 to 64 million pounds by 1994. This raised concerns among California producers,
so California garlic growers lobbied for, and won, import relief from Chinese imports
in 1994, when the U.S. government issued an antidumping order and imposed a 376
percent tariff on garlic imports from China.

Garlic production in California is highly concentrated, with less than 10 producers
accounting for about 80 percent of the annual harvest. These few growers joined
together to seek protection from foreign competition and they were quite successful.
China never regained its market share after the antidumping case. In 1994 when the
case was initiated, the value of U.S. imports of garlic from China decreased from $11.9
million to $4.1 million, a drop of 65.5 percent. However, while China’s value of exports
to the United States fell to $250,000 in 1995, Mexico’s exports nearly doubled in value
to $20 million, and Argentina’s exports increased by an additional 19 percent to $3.9
million. California agriculture was involved in similar antidumping cases against China
in mushrooms in 1998, concentrated apple juice in 1999, and honey in 2001.
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Hong Kong

Hong Kong is physically small, very densely populated, and relatively affluent. Hong
Kong’s population is 7.3 million, compared with China’s 1.3 billion. Hong Kong’s
income per head is high, at nearly $25,000 annually (CIA 2002). Because of its size,
Hong Kong is highly dependent on the rest of the world for food. The California
farmer plays an important role in supplying this high-valued market. For instance,
fruits and vegetable exports are air-freighted across the Pacific in order to reach Hong
Kong consumers within days of harvest.

The largest supplier of agricultural products to Hong Kong is the People’s
Republic of China, with 25 percent of the market in 2002. The United States is second,
with about 15 percent of the market (FA/USDA 2003). China and California compete
head-on in this market exporting similar products such as fruits, vegetables, nuts and
rice.

The free market economy of Hong Kong is considered to be the most open
agricultural market in the world. There are no import tariffs on food, while non-tariff
barriers such as phyosanitary or plant quarantine regulations, are almost nonexistent.
Even rice imports, historically protected with tariffs and quotas in many Asian
markets, have been liberalized. In 2003, the Hong Kong rice import quota system was
eliminated. While the market i1s expected to be dominated by Thai rice, there remain
new opportunities for California producers (USDA/FAS 2003b).

In 2002, total U.S. agricultural exports to Hong Kong were $1.14 billion, with
California supplying about 60 percent of these sales. Hong Kong ranks as the seventh
largest export market for U.S. agricultural products (ERS/USDA 2003). U.S.
agricultural exports to Hong Kong increased by about 80 percent from 1990 to 2000
and peaked at $1.7 billion in 1997. California is the number one supplier of fresh fruit
to Hong Kong and the territory is among the top six California export markets for
oranges, grapes, wine, tomatoes, dairy, raisins, and lettuce. However, California is
facing strong competition for the Hong Kong market and California’s market share
may be eroding slightly. The U.S.’s market share of Hong Kong’s fruit imports fell to
26 percent in 2000 from 33 percent in 1996 (FAS/USDA 2001d).

Even though Hong Kong is an important final market for California, it re-exports
a considerable amount of fruits and vegetables from California. Mainland China is the
major destination for most of these re-exports. About 30 percent of Hong Kong’s fruit
imports are re-exported to China. Table grapes, oranges, and apples are the key
products re-exported. For example, in 2001 the U.S. sold table grapes worth $62
million to Hong Kong and $36 million worth of this trade was legally re-exported to
China (FAS/USDA 20021). In addition, some re-exports of agricultural products to
China via Hong Kong are undocumented. As a result of China’s high tariffs and
restrictive phytosanitary requirements on imports.

With further economic integration between Hong Kong and China, farmers in
China will be given incentives to improve the quality of their fruits and vegetables in
order to more effectively compete with California. China has the agronomic potential
to export high-quality food to Hong Kong. The hurdles in China are lack of proper
incentives and inadequate infrastructure. As these hurdles are overcome, California’s
competitiveness in the Hong Kong market will be affected.
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Mexico

Mexican agricultural trade is highly dependent on its two partners in NAFTA.
Agricultural provisions were an important component of the NAFTA agreement
(Orden, 1996), with agricultural tariff and non-tariff barriers being phased out over
varying time periods up to 15 years. Within U.S. and Mexican agriculture, some
groups supported the agreement while others opposed it. In response to these
concerns, NAFTA gives special consideration to the centrality of corn in Mexican
agriculture, so the country maintains significant tariffs on corn imports even as other
trade barriers have been removed more quickly. In 2003, the tenth year of the NAFTA
agreement, a new round of tariff reductions within the free trade area came into affect.
These tariff reductions are expected to significantly affect Mexican farmers, who will
face new competition from American and Canadian producers in such products as
potatoes, barley and wheat, and, importantly for California, cotton, fresh apples,
frozen strawberries and certain milk products (EIU 2003).

According to reports in the popular press, the competitive pressures generated by
NAFTA have been economically painful for Mexican producers. This is at least partly
due to the fact that structural inefficiencies in the Mexican economy (e.g., high
transportation costs) increase costs of production and marketing (The Economist
November 2002). Some Mexican policymakers suggest that it is also a result of the
subsidies received by U.S. farmers that the Mexican government cannot hope to match
(The Wall Street Journal March 2003).

At the outset of NAFTA, there was significant opposition to the agreement from
U.S. agriculture. Opposition came from producers of wheat, sugar, peanuts, citrus,
and winter fruits and vegetables (Orden 1996). Some agricultural interests in
California opposed NAFTA because of fear of competition from low-wage Mexican
agriculture in the production of labor-intensive crops. Proponents argued that NAFTA
would drive down agricultural wage rates in California and thus restore the
competitiveness of California’s agriculture.

Factor price equalization lies at the root of the debate over the effects of
liberalized trade on the competitiveness of California agriculture precisely because a
large percentage of California’s agricultural production is labor intensive, using a
relatively high proportion of labor relative to other inputs such as land and capital.
This includes the production of fruits and vegetables, nuts, and various horticultural
crops, where labor costs range from 20 to 50 percent of total production costs (Martin
and Perloff 1997). Prior to NAFTA these crops were protected by import tariffs
ranging from 5 to 30 percent, and other non-tariff barriers such as marketing orders.
Much of this labor is unskilled and most of the workers are immigrants from Mexico.
This labor-intensive production means that California and Mexican agriculture differ
less than might be predicted by comparing incomes per capita; thus the two regions are
likely to compete against each other in third markets.

Despite protectionism on both sides of the border, there has been progress
towards freer trade and cross-border investment between the U.S. and Mexico since
NAFTA. For instance, in 1996 the U.S. opened its market to Mexican avocados for
the first time in 82 years. Prior to this ruling, phytosanitary rules banned unprocessed
Mexican avocado imports and provided considerable protection to California growers.
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The U.S. decision to import avocados will extend beyond that single market and
probably help in alleviating trade barriers to Mexican peaches, nectarines and cherries.
Accumulated U.S. investment in Mexican agricultural production equaled $45 million
from 1994 to 1997, with even greater investment in the food processing industry in

Mexico of about $5 billion in 1999 (Bolling and Jerado 2001).

FEDERAL SUPPORT FOR CALIFORNIA AGRICULTURE

California agriculture receives relatively few subsidies from the federal government
compared to other states. However, California does benefit from several programs
designed to either explicitly subsidize exports or promote demand for California
products in foreign markets. Funding for these programs continues in spite of the
public commitment by the U.S. government to phase out export subsidies, and the
(likely non-binding) cap placed on this form of support by WTO commitments. The
programs that explicitly subsidize exports are the Export Enhancement Program
(EEP) and the Dairy Export Incentive Program (DEIP). The Market Access
Program (MAP) and the Foreign Market Development Program (FMD) subsidize the
cost of market development activities overseas. A new program called Technical
Assistance for Specialty Crops Program (TASC) is intended to fund projects that
address technical barriers to the export of specialty crops. Among these programs, the
most important to California producers is the MAP, which received increased funding
in the 2002 Farm Bill. In this subsection, we describe each of these programs, and their
importance to California agriculture.

Export Subsidy Programs

The 2002 Farm Bill, as with previous Farm Bills, authorized Export Enhancement
Program (EEP) export subsidies for such commodities as wheat, rice, barley, eggs,
and frozen poultry. FAS authorizes export subsides for these products either when
prices are low or as “self-defense” when other countries engage in what FAS defines
“unfair” trading practices (Schumacher 1998). The 2002 Farm Bill allocated $478
million annually to EEP (ERS/USDA 2002c¢), but the share of this subsidy that will
flow to California will probably be small. In recent years only frozen poultry has
qualified for EEP subsidies (totaling about $6.8 million in 2001), because world
market prices have been sufficiently high for other eligible commodities, though the
potential scope of the EEP was expanded in the 2002 Farm Bill. This may increase the
size of the EEP subsidy captured by California producers. Specifically, the 2002 Farm
Bill allows export subsidies to offset “a trade restriction or commercial requirement
(such as a labeling requirement) that adversely affects a new technology (including
biotechnology).” As Hudson (2002) points out, this may open up EEP to many new
agriculture products not covered in earlier years.

The DEIP subsidizes exports of milk powder, cheese, and butter. These dairy
products, unlike the products that are eligible for the EEP, are subject to federal dairy
price support, creating a gap between domestic prices and world market prices. The
price support is administered by the Commodity Credit Corporation, which pays
“bonuses” to exporters to compensate these firms for the differential between
prevailing international market prices and artificially high domestic prices
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(FAS/USDA 2001b). The stated intention of the program is to develop export markets
for U.S. dairy producers in markets where dairy is subsidized. In 2001, so-called
bonuses of $1.76 million were awarded for U.S. cheese exports and $6.8 million was
paid to U.S. non-fat dry milk exporters (FAS/USDA 2001). These low figures, far
below WTO ceilings, reflect the fact that relatively little of the dairy output from most
U.S. producers is actually exported. Perhaps 5 percent of volume is exported, with
most going to Mexico (Brunke 2002). Butter and butter oil lost DEIP funding in 2001
and 2002 due to high domestic prices and a fragile butter market, while similar market
conditions eliminated support for whole milk powder those same years (Rouse 2002).
As shown in table 2, DEIP awards to California producers vary widely from year-to-

year, depending on world market prices, though the bulk of export subsidy payments
consistently goes to non-fat dry milk (FAS/USDA 2001¢, 2002d).

Export Promotion Programs

California is a major recipient of federal DEIP funding but could benefit more from
the Market Access Program (MAP) and Foreign Market Development Program
(FMD). In both of these programs, authorized CCC funds share foreign market
development costs with trade associations or companies for activities such as generic
commodity or consumer promotions. This support is not subject to WTO caps, as
discussed later.

Table 2. California DEIP Awards

E ¢ C diti FY 2000 FY 2001 FY 2002
xporter ommodities ($ millions) ($ millions) ($ millions)
Dairy Farmers of Non-fat dry milk 1.37 0 0
America
Whole milk powder 0.05 0 0
DairyAmerica Non-fat dry milk 0.51 0.02 26.55
Gerber California Non-fat dry milk 5.20 1.69 0.01
Whole milk powder 1.42 0 0
Luxor California 1.00 0 0
Exports Corp. Cheddar cheese
Matin Trading Co. Non-fat dry milk 0.03 0 0
Sorrento Cheese Co. Mozzarella cheese 0.04 0 0
Total non-fat dry milk 7.11 1.85 26.65
Total DEIP awards 9.62 1.85 26.65

Source: FAS/USDA Detailed Report of Exporter awards (2001, 2002). Authors’ identification of exporters based in
California by address of corporate headquarters.
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Under the 2002 Farm Bill, Congress authorized gradual increases in MAP
funding from an annual $90 million in 1996-2001 to $100 million in 2002, $110 million
in 2003, $125 million in 2004, $140 million in 2005, and $200 million in 2006 and 2007
(ERS/USDA 2002¢). The MAP program funds up to 50 percent of a company or
trade group’s cost of branded promotion in overseas markets. Qualifying activities
include trade shows, advertising, product demonstrations, and in-store and food-
service promotions (FAS/USDA 2002e, 2002g). Because support is provided for the
promotion of brand-name products, the MAP has been controversial and sometimes
described as a form of “corporate welfare” (see for example, Cato Institute 1998).

Table 3. California Market Access Program Allocations

Trade Organization FY 2001 Award FY 2002 Award

($ millions) ($ millions)
Blue Diamond Growers/Almond Board of California 1.17 1.16
California Agricultural Export Council 0.37 0.47
California Asparagus Commission 0.18 0.20
California Cling Peach Growers Advisory Board 0.32 0.16
California Kiwifruit Commission 0.14 0.12
California Pistachio Commission 0.75 0.75
California Prune Board 1,86 1.76
California Strawberry Commission 0.51 0.47
California Table Grape Commission 1.87 1.87
California Tomato Commission 0.47 0.47
California Tree Fruit Agreement 0.73 0.76
California Walnut Commission 2.16 0.21
Raisin Administrative Committee 1.78 1.73
Wine Institute 2.72 3.13
Cotton Council International 7.66 6.74
Sunkist Growers, Inc 1.81 1.64
USA Rice Federation/ U.S. Rice Producers Assoc. 2.13 2.33
U.S. Dairy Export Council 1.56 1.48
Total 28.51 27.66

Source: FAS Online: Market Access Program Allocations, Fiscal Years 2001 and 2002.
Notes: Payments to cotton, rice, and dairy producers not limited to California. Sunkist products are grown in
Arizona and California.

California agricultural interests receive a large portion of the federal MAP funds.
Table 3 lists California companies and trade associations receiving recent MAP
assistance, including national or regional trade associations of which California
producers are members. While all $28 million shown in Table 5 does not flow solely to
California producers and their trade associations, at least $15 million does benefit
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California producers through the MAP program.’ This amount alone is approximately
15 percent of the entire MAP budget in 2001 (FAS/USDA 2002j), meaning that
California receives more than 15 percent of the MAP budget. Since California
accounts for about 15 percent of U.S. agricultural export revenues but receives more
than 15 percent of the MAP budget, it benefits disproportionately from MAP funds.

FMD differs from MAP in that FMD’s stated goal is to target long-term
development of overseas markets for generic commodities through trade associations
rather than the promotion of individual brand products by companies. According to
FAS/USDA, FMD gives preference to non-profit U.S. agricultural and trade groups
that represent an entire industry or have a nationwide scope and is intended to support
the export of value-added products to emerging markets (FAS/USDA 2002f). The
FMD is also supposed to support a wider variety of marketing activities than MAP,
allowing applicants to submit a marketing plan describing the world market for the
given commodity, a marketing budget, and those promotional activities the trade
association will undertake. In the latest Farm Bill, Congress increased annual funding
for this program from $27.5 million to $34.5 million annually (ERS/USDA 2002c¢).
Trade associations pertinent to California agriculture that received FMD funding in
2001 are listed in Table 4 (FAS/USDA 2002h). However, because FMD targets trade
associations of a national scope, only one trade association included in the table
represents solely California producers.

Table 4. Trade associations related to California receiving FMD funding ($1000)

Trade Association 2001 FMD Awards 2002 FMD Awards
California Agricultural Export Council 11 12
Cotton Council International 2,087 2,312
National Cottonseed Products Association 121 91
USA Rice Federation 1,688 1,649
U.S. Dairy Export Council 809 818
Total 4,716 4,882

Source: FMD Cooperator Program Budget, Fiscal Years 2001 and 2002.

The new TASC program is targeted at specialty crops, which are important to
California. The program, funded at $2 million per year through 2007, is intended to
subsidize the cost of activities such as seminars, field surveys, pest and disease
research, and pre-clearance programs that may lower phytosanitary and technical
barriers to trade for specialty crops (FAS/USDA 2003c). Peanuts, sugar, and tobacco
are not eligible for support. Like the MAP, this program is open to private firms as
well as non-profit trade associations, suggesting that it will be vulnerable to the same

* Payments to Sunkist, Cotton Council International, USA Rice Federation, and U.S. Dairy Export Council are shared by
California and other participating states.
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criticism that MAP has faced. Table 5 lists California organizations that will receive
TASC funding in 2002.

Table 5. Trade associations related to California receiving TASC funding ($1000)

Trade Association 2002 TASC Awards
California Fig Advisory Board 78
California Grape and Tree Fruit League 67
California Table Grape Commission 160
California Tree Fruit Agreement 92
California Walnut Commission 34
California-Arizona Lettuce Export Council 160
Total 591

Source: FAS/USDA 2003b

Evidence on the effectiveness of export subsidy and promotion programs

Export subsidy programs like EEP and DEIP are constrained by current WTO
commitments, and the California Farm Bureau Federation (CFBF) has taken the
position that they should be phased out entirely as part of on-going WTO negotiations
(Wenger 2001, Dillabo 2000). However, the CFBF’s position with respect to the MAP
and FMD programs is vastly different. There seems to remain a consensus in
California agriculture that these programs deserve further and increased funding
(CFBF 2001b).

Despite political support in California for export promotion programs, whether
MAP and FMD actually benefit California’s international competativeness remains
unclear. FAS claims benefits from these programs using a methodology that the
General Accounting Office (GAO) has called faulty and inconsistent with Office of
Management and Budget guidelines (GAO 1999). A 1997 study of agricultural export
programs sponsored by the GAO finds that there is no conclusive evidence that these
programs benefit the aggregate economy (GAO 1997). Agricultural export programs
“reallocate production, employment, and income between sectors” rather than
increasing total economic activity (GAO 1997). The original justification for these
programs was to support the export of government grain stocks created by domestic
subsidy programs which have since been reformed. Another stated purpose, to counter
agricultural subsidies in competitor countries, remains an objective of MAP. However,
the GAO finds that it is difficult to effectively target MAP funds to achieve this goal
because foreign subsidies are not readily identifiable.

Perhaps the most problematic element of MAP, and potentially of the TASC, is
that even if it successfully increases exports of assisted commodities to targeted
markets there is evidence that this is often to the detriment of unassisted products. For
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example, proponents of MAP point to a projected increase of $5.30 over 40 years in
walnut exports to Japan for every $1.00 spent on walnut promotion. However,
another study found that while every dollar spent on walnut promotion increased
walnut exports by $1.42, it actually reduced the exports of eight other horticultural
products by $3.57 per dollar spent, resulting in a net reduction in U.S. agricultural
exports for every dollar spent by $2.15 (GAO 1997). Studies on meat exports to Japan
are also mixed, with some concluding positive findings for beef promotion with no
positive effects for pork or poultry, while others only find statistically significant
increases for U.S. exports of beef offal. While the targeted overseas markets may
purchase more of the targeted commodity, agricultural export programs merely benefit
certain U.S. exports by displacing others and do little to increase the American share
of the world agricultural market (GAO 1997). Halliburton and Henneberry (1995)
also conclude that there is little economic evidence that export promotion programs are
effective.

Economic theory predicts that programs like the MAP are not cost-effective uses
of public budgets, and thus it is not surprising that it is difficult to find economic
evidence in favor of the MAP. If the private benefits of marketing efforts exceed their
cost, then firms should find it profitable to undertake these efforts without government
assistance. Government assistance uses taxpayers’ money to underwrite marketing
efforts with high costs relative to benefits. While well-known arguments are made for
government support for investments that have “externalities” associated with them,
that 1s, benefits that accrue to many groups whether they pay the cost of the
investment or not. However, the marketing of name-brand agricultural products is not
likely to be such an investment.

MANDATORY COUNTRY-OF-ORIGIN LABELING

In the 2002 Farm Bill, Congress mandated country-of-origin-labeling (COOL) for
fresh and frozen food commodities such as meats, fish, fruits and vegetables, and
peanuts.” The new law is an amendment to the Agricultural Marketing Act of 1946
and will impose new traceability responsibilities of uncertain magnitude on suppliers at
all stages of the food marketing chain. As a result, COOL has been met with heated
reactions within the food and agriculture industry, and its implementation has recently
been delayed by several years.

In this section we describe the COOL legislation, and suggest that current
practices in the meat-packing industry will make implementation difficult. We also
discuss the economics of COOL and the conditions under which this regulation could
increase the profits of domestic producers. This outcome is by no means assured.
Benefits to society as a whole from COOL are even less likely. As we discuss, the logic
of revealed preference predicts that if consumers were prepared to pay for country-of-
origin information amounts in excess of the cost of providing this information,
voluntary labeling schemes would be adopted. After discussing the economics of
COOL, we turn to political economy issues and review various interest groups’
lobbying positions at the time the 2002 Farm Bill legislation was passed. We next
consider the international trade implications of COOL which is likely to act as a non-

> For expositional purposes, the acronym COOL refers to mandatory labeling, unless specified otherwise.
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tariff trade barrier. Whether the rule would, if implamented, be challenged in the
World Trade Organization (WTO) remains unclear.

The Legislation

The commodities that COOL applies to include muscle cuts of beef, lamb, and pork,
ground beef, lamb, and pork, wild and farm-raised fish and shellfish, fresh and frozen
perishable agricultural commodities (fruits and vegetables), and peanuts. Under
previous law, there were country-of-origin labeling requirements, but these mostly
applied at the wholesale level (ERS/USDA 2001c). Shrink-wrapped packages of
apples had to convey country of origin to the customer at the supermarket, while a
crate of imported pears only had to indicate its country of origin to the retailer
receiving the package, who by placing the pears in a bin, had no obligation to inform
his/her customers of the pears’ origin. Similarly, imported meat that underwent
processing in the U.S. was not required to be labeled for retail sale unless that meat
was received in the exact form in which it would be sold to the consumer.

The new regulation covers both domestic and imported food commodities and
requires that retailers inform retail consumers of country of origin for the covered
commodities. Thus, the number of businesses that must comply with COOL (f
implemented has risen exponentially with the 2002 Farm Bill. Furthermore, products
that lend themselves to multiple origins such as meat and fish are difficult to track, and
it may be difficult to maintain records necessary for compliance.

Effective October 11, 2002, the Secretary of Agriculture, through AMS, issued
voluntary guidelines for producers, retailers, or importers, as the law dictated (for
more information, see AMS/USDA 2002a). Public comment was solicited during
development of the program, and the Secretary was to release mandatory labeling
requirements by September 30, 2004. However, as of December 2003, a House-Senate
conference committee delayed mandatory compliance with COOL for all products
except farm-raised and wild fish until September 2006. Strong opposition to COOL by
producers and retailers is largely responsible for the postponement of this regulation.
A review of the voluntary guidelines released in October reveals the complexity of the
situation.

According to Federal Register 67-198, to qualify for a “United States Country of
Origin” label, beef, lamb, or pork must come from an animal exclusively born, raised,
and slaughtered in the United States. For beef, an animal may be born and raised in
Alaska or Hawaii and transported through Canada for up to 60 days before slaughter
in the United States to merit a U.S. origin label. Fish and shellfish labeled as U.S.
origin must come from farmed product hatched, raised, harvested, and processed in
the United States or from wild seafood harvested in U.S. waters or aboard a U.S.
flagged vessel and processed either on said vessel or in the United States. Seafood
labels must also indicate whether the product is farmed or wild. Peanuts and
perishable agricultural commodities must be exclusively produced in the United States
for U.S. origin distinction.

The exception made for beef from Alaska and Hawaii demonstrates some of the
complications inherent in characterizing meat as the product of one country or
another. Before slaughter and sale, an animal may pass through multiple countries and
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therefore cannot be labeled as the product of a single country. In Federal Register 67-
198, AMS addresses the problem of multiple origins, but an abundance of fine
distinctions that a producer or retailer must consider indicates a potential for difficult
and inconsistent labeling. For example, ground beef normally contains meat from more
than one animal and thus could include beef from both the U.S. and another country.
The new law will require the processor to verify the origin of each animal and
determine the proportion used of each so that the label can reflect country of origin by
prominence of weight. Thus, a label reading “From Country X, Slaughtered in the
United States; Product of Country Y; and United States Product” would classify a
product primarily from cattle born and raised in Country X but slaughtered in the U.S.
followed by imported Country Y beef trimmings and beef trimmings of U.S. origin
(AMS/USDA 2001a p. 63370).

Products exempt from the mandatory COOL regulation include ingredients in a
processed food item and food sold in restaurants or through the food service channel.
AMS defines an ingredient in a processed food item as either “a combination of
ingredients that result in a product with an identity that is different from that of the
covered commodity” or “a commodity that is materially changed to the point that its
character is substantially different from that of the covered commodity” (AMS/USDA
2002a, p. 63368). Examples of the former definition could be peanuts in a candy bar or
salmon in sushi. Under this definition, a bag of frozen mixed vegetables would remain
a covered commodity because it maintains its identity, but the peanuts and salmon in
the earlier example would not. Examples of the latter definition include anything
cooked, cured, or dried like corned beef briskets or bacon. These are to be considered
functionally different products than the meat the processor began with, whereas
vacuum-packed steaks or roasts retain their identity after processing and thus require
mandatory labeling under COOL.

COOL regulations do not affect restaurants, but have implications for nearly
everyone else within the unprocessed food chain. The law states that “the Secretary
may require that any person that...distributes a covered commodity for retail sale
maintain a verifiable record keeping audit trail...to verify compliance” for a period of
up to two years (AMS/USDA 2002a, p., 63371). This includes foreign and domestic
farmers and ranchers, distributors and processors, and retailers. We discuss the
ramifications of this audit trail requirement for the cost of compliance below.

Do the Benefits of Mandatory Labeling Outweigh its Costs?

The cost of COOL implementation can only be estimated at this time. The major direct
costs of the program include the costs of segregating and tracking product origins, the
physical cost of labels, and enforcement costs. AMS itself projects that domestic
producers, food-handlers, and retailers will spend $2 billion and 60 million labor hours
on COOL in the first year, though these figures were questioned by the GAO in a
2003 report. The GAO (1999b) reports that the Food and Drug Administration has
estimated that the cost of monitoring COOL for producers will be about $56 million
annually. The costs of implementation for produce will likely be lower than the costs of
implementation for meats as some fruits and vegetables are already labeled by country
of origin. From a policy perspective, whether these uncertain costs outweigh the
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benefits to society of the program, and the extent to which retailers, producers and
consumers will share these costs, are of equal importance.

The extent to which COOL may benefit domestic producers depends on two
considerations, (1) whether country-of-origin information will induce and/or allow
consumers to demand more domestic products relative to their foreign counterparts
(assuming all other attributes are identical), and (2) whether the costs of COOL
implementation will be differentially higher for foreign suppliers than domestic
suppliers. If COOL costs foreign suppliers more to comply than domestic suppliers,
the transaction costs imposed by COOL will be lower for domestic suppliers than for
foreign suppliers. Even if the price elasticity of demand for foreign and domestic goods
is the same, demand for foreign products will fall more than demand for domestic
products, and some consumers who previously bought foreign goods will switch to
buying domestic ones. This effect will be exacerbated to the extent that labels
themselves affect consumers’ preferences or allow them to act upon preferences that
were unsatisfied before mandatory labeling. If consumers truly prefer domestic
products relative to foreign ones, all other characteristics being equal, COOL will be
accompanied by increased demand for domestic goods. If this effect and the
differentially higher compliance costs for foreign goods are large enough, this could
theoretically offset the reduced demand for labeled goods occasioned by the
transactions costs imposed by COOL. Gains to domestic producers are limited by the
size of the market share claimed by foreign producers prior to the introduction of
COOL, but in this case domestic producers would benefit from the regulation.
Consumers could be net beneficiaries as well if mandatory labeling satisfied a
preference that the market previously failed to serve.

Economic theory and empirical evidence both suggest that the benefits of COOL
are unlikely to outweigh the costs of compliance. Both consumers and suppliers are
likely to be worse off as a result of this regulation. The major support for this
conclusion comes from the concept of “revealed preference.” In the absence of market
failures, the fact that producers have not found it profitable to provide COOL to
customers voluntarily is strong evidence that willingness to pay for this information
does not outweigh the cost of providing it. If the benefits outweighed the costs, profit-
maximizing firms would have already exploited this opportunity. Of course, this
argument depends on whether the market for agricultural products functions well and
would be responsive to consumer demands for COOL if it existed. In this section, we
argue that this is indeed the case, and provide empirical support for the theoretical
argument that the costs of COOL exceed its benefits. These findings are consistent
with the conclusion of the U.S. Food Safety and Inspection Service (2000), that there
is no evidence that “a price premium engendered by country of origin labeling will
occur, and, if it does, [that it] will be large or persist over the long term.”

There is little evidence that imperfections in the food market prevent producers
from providing country-of-origin-labeling. Asymmetric information, where one party
in a potential transaction has better information than the other, can indeed lead to
inefficient outcomes. However, in standard economic theory this result arises either
because a seller would like to signal that his product is of high quality but is unable to
do so convincingly, or because a seller that has a low-quality product can pretend that
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it is high quality.® But this situation does not plausibly apply in the case of COOL in
agriculture. There is nothing now that inhibits producers from “signaling” the national
origin of their products.

Whatever their revealed preference, do consumers have a stated preference for
country-of-origin labeling? The GAO (1999b) summarizes survey evidence as
indicating that American consumers claim they would prefer to buy U.S. food
products if all other factors were equal, and that consumers believe American food
products are safer than foreign ones. However, surveys also suggest that labeling
information about freshness, nutrition, storage, and preparation tips is more important
to consumers than country of origin (GAO 1999b; for further a review of survey
evidence see Robinson 2003). Revealed preference arguments in their simplest form
suggest that if consumers truly preferred domestic food products, it would only take
one grocer to limit store items to domestic-only products before other stores saw this
grocer’s success and followed suit (Golan, et al. 2000).

Many producers have voluntarily provided labeling information for a variety of
reasons. Producers of organic products have voluntarily labeled their products to
attempt to capture a premium, as have producers of “dolphin-safe tuna.” If demand for
information exists, agricultural producers have generally been adept at seizing this
opportunity. Similarly, many lamb imports from Australia and New Zealand already
bear obvious country-of-origin labels going beyond legal requirements because
consumers prefer this product to domestic lamb and lamb from the rest of the world
(Golan et al. 2000). Thus, Australian and New Zealand suppliers have an incentive to
label their lamb products because they infer a positive net benefit to doing so, while
producers and retailers who abstain from the practice must know that sales will not
increase enough from offset labeling costs.

There are other non-economic arguments used to support mandatory COOL that
relate to food safety. It is possible that COOL would make tracing disease outbreaks
easier, thus reducing the health costs of food-related diseases. This is less likely than
might initially seem to be the case, because of the long delay between disease
outbreaks and the shipment of contaminated products (GAO 1999b). If domestic
products are systematically safer than foreign products, substitution towards domestic
goods could also increase the average safety level of food consumed. However, there is
little evidence that foreign food products are systematically less safe than domestic
products. Existing inspection rules ensure that foreign and domestic meats meet the
same standards.” Foreign fruits and vegetables do not systemically carry more
pesticide residue than their domestic counterparts (GAO 1999b). There is insufficient
evidence to determine if bacteria levels differ between foreign and domestic produce

(GAO 1999b)..

® The classic example of this is the used car market where sellers will always claim that cars are not lemons; would-be buyers

have difficulty determining which claims are legitimate. See, Akerlof (1970).

7'The fact that this inspection process results in foreign meat bearing a sticker reading “USDA Grade” in grocery stores was
raised as a complaint during the debate over COOL. %t was argued tgat this misleads consumers into assuming that the meat
they purchased originated in the U.S.

® Concerns about food safety may become more salient in coming years, making mandatory labeling more desirable and the
marginal cost of the COOL regulation lower. For example, the FDA has proposed that, under the authority of the 2002
Bioterrorism Act, it will require the food industry to improve record keeping (GAO 2003). If this occurs, the incremental
costs of COOL implementation will be reduced.
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Not surprisingly, in light of revealed preference arguments, many retailers have
argued that the cost of COOL implementation will be excessive and burdensome (see
for example, the comments of U.S., Canada and international pork organizations sent
to the U.S. Secretary of Agriculture (Roper et al. 2002)). As noted above, AMS has
forecast an annual cost of $2 billion to implement the regulation. These costs will be
borne by the private sector as the Farm Bill provides no funds to alleviate industry
costs for developing and maintaining the necessary record-keeping systems
(AMS/USDA 2002b). In addition, the statute prohibits the development of a
mandatory identification system for certification purposes. Instead, USDA must “use
as a model certification programs in existence on the date of this Act” (AMS/USDA
2002a). As discussed earlier, USDA is also allowed to require a verifiable
recordkeeping audit trail from retailers to verify compliance.” These seemingly
contradictory directions to the USDA —no mandatory identification system is allowed,
but an audit trail from retailers may be required —could limit the AMS’s ability to
implement the COOL legislation, but is likely intended to act as a prohibition against
any efforts to mandate full-scale “traceback” requirements that would track products
from the farm gate to the grocery store (Hayes and Meyer 2003). Such a formal
traceback requirement would impose costs with legal incidence on producers in the
field unlike a certification program, where the legal incidence of the costs of regulation
falls mostly on retailers and processors. Of course, the economic incidence of the costs
of this regulation will be determined by the price elasticity of demand (and derived
demand) for products, as explained in the discussion that conceptualized COOL as a
transaction cost.

While retailers’ organizations, like the Food Marketing Institute, have generally
been against mandatory COOL, perhaps the loudest complaints about the cost of
COOL have come from the meat packing and processing industry. In particular, the
costs of tracking and labeling the origin of ground meat products are expected to be
relatively high. For example, the president of the American Meat Institute, a trade
group representing meat packers and processors has claimed that COOL regulation
will be costly and complicated and that it will “force companies to source their meat
not based on quality or price, but based on what will simplify their labeling
requirements” (Boyle 2002). The National Pork Producer’s Council also opposed
COOL legislation (Roper et al. 2002), and has since funded a study that estimates that
the cost of COOL implementation will translate into a $0.08 per pound increase in the
average retail cost of pork (Hayes and Meyer 2003). A key element of this study is an
argument that, whatever the intention of the authors of the COOL legislation,
implementation will in practice require complete “traceback” capability from the farm
to the retail level. With the 2003 discovery of BSE in the U.S., a comprehensive
traceback system for livestock may receive greater political support.

Agricultural ranchers and growers have largely welcomed the COOL legislation.
The California Farm Bureau (CFBF 2003), the Rocky Mountain Farmers Union
(RMFU 2002), and the Western Growers Association (Mclnerney 2003), among
other such organizations, have endorsed this regulation. These organizations generally
argue that (1) consumers “want” labeling, (RMFU 2002), (2) consumers have a “right”
to country-of-origin information (Delta Farm Press 2001), and (3) that the legislation
is a valuable “marketing tool” (Maralee Johnson, Executive Vice President of the

145



International Trade and the Road Abead for California Agriculture

Illinois Beef Association, as quoted in the Tarter 2000). The first of these arguments is
weakened by the logic of revealed preference. In the case of meat products, the
comments of the president of the American Meat Institute above explain the logic of
the third justification; packers may demand more domestic inputs if this lowers the
cost of COOL compliance. There is also some suggestion that the alleged market
power exercised by the relatively concentrated meat-packing industry has created
rents that COOL will dissipate (Tarter 2000). That is, the bargaining position of
producers relative to packers will be improved as a result of these rules. This is at least
in part because legal liability for failure to comply with COOL will rest with retailers,
not with suppliers closer to the farm gate.

COOL as a Non-tariff Barrier to Trade

COOL has been justified as an attempt to favor domestic products in the U.S. market,
and early indications suggest that foreign suppliers believe it will do so. Canadian
cattle groups have suggested that beef be given a “North American” label if it comes
from any country in NAFTA (Hord 2002). Meat producers in New Zealand have
stated their disappointment with the regulation (Southland Times 2003).

International trade considerations may have made COOL more politically
palatable in 2002 than it had been in the past. In 2002, the EU required member states
to label all beef at the retail level, including ground beef, with information about the
country of birth, fattening, and slaughter. This tightens regulations that have been in
place since 2000 (European Union 2000). Canada, Mexico, and Japan all have some
version of COOL regulation. Other labeling initiatives have also been introduced in
the EU, particularly for foods containing genetically modified organisms (GMOs),
regulations which are generally thought to be detrimental to U.S. products (Rousu and
Huffman 2001).

One of the main arguments in favor of COOL, discussed above, has also been
used to justify mandatory GMO labeling in Europe. That is, the consumer has a “right
to know” what they are eating. Ironically, the U.S. government has strongly opposed
mandatory GMO labeling, and for good reason. In practice, GMO labeling has not
given EU consumers greater choice, because food processors in Europe have
recombined ingredients away from GMOs to avoid labeling. As suggested by
comments from meat packers, the same pattern may develop with COOL.

Just as intended, COOL is a non-tariff barrier to trade; this does not necessarily
mean that it will be challenged at the WTO, but it could be vulnerable to such a
challenge, or subject to negotiation. At the WTO, country-of-origin labeling is covered
as a technical regulation subject to the WTO Agreement on Technical Barriers to
Trade which states that countries are allowed to take measures to protect human
health or prevent deception of consumers, subject to the requirement that countries are
not unjustifiably discriminated against, and that measures do not constitute a disguised
restriction on trade.””” In NAFTA, country of origin labeling is allowed, but

9 The precise wording of the text is: “no country should be prevented from taking measures necessary for the protection of
human, animal or plant life or health, of the environment, or for the prevention of deceptive practices, at the Ievelfs) it considers
appropriate, subject to the requirement that they are not applied in a manner which would constitute a means of arbitrary or
unjélstifi‘gble discrimination between countries where the same conditions prevail or a disguised restriction on international
trade....
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requirements must be minimally difficult and costly. Concerns about meeting this
requirement may have been what initially prompted Secretary of Agriculture Ann
Venneman to speak positively about the suggestion that a “North American” label
could be appropriate (Hord 2002b). COOL compliance may be most costly for
developing country suppliers to the U.S. market who lack recordkeeping
infrastructure to maintain audit trails. To this extent, COOL directly conflicts with the
spirit of trade liberalization in the Doha Development Agenda, which aims to give
preference to the trade agendas of developing countries.

To justify the continued existence of the Export Enhancement Program, which
purports to offset subsidies and other trade-distorting practices used by other
countries, Congress expanded its list of unfair trade practices to include “unjustified
trade restrictions or commercial requirements, such as labeling, that affect new
technologies, including biotechnology” (ERS/USDA 2002c). The irony of this new
requirement in the same bill mandating country-of-origin labeling will not be lost on
U.S. trading partners where consumer distrust of biotechnology, whatever its scientific
merits, is an important phenomenon. Challenging labeling of GMOs at the WTO may
be more difficult after the passage and implementation of the 2002 COOL regulation.

IMPLICATIONS OF ENVIRONMENTAL PROGRAMS FOR INTER-
NATIONAL TRADE

The 2002 Farm Bill roughly doubles annual federal expenditure on environmental
programs, including the Environmental Quality Incentive Program (EQIP), the
Conservation Reserve Program (CRP) and the new Conservation Security Program
(CSP), from $2 billion to $4 billion, over 1996 levels." Each of these programs
benefits producers in California. The CRP pays farmers to convert environmentally
sensitive cropland to conservation uses. EQIP provides technical assistance, cost-
sharing, and incentive payments for producers that undertake qualifying practices that
provide environmental benefits. The new CSP provides incentive payments of about
$300 million per year for the maintenance or implementation of soil, water, and air
quality conservation activities. By paying producers to maintain practices they have
previously found to be profitable to undertake, CSP payments are not necessarily
intended to internalize environmental externalities but are certainly intended to
support agricultural incomes.

The continued exemption of environmental payments from support ceilings makes
payments for environmental benefits (compensation for the cost of internalizing
environmental externalities created as a result of agricultural production) an attractive
program for policy makers wishing to subsidize agriculture while meeting WTO
obligations.

International trading rules have only recently become potential constraints on the
form and content of U.S. domestic support to agriculture. The Uruguay Round
Agreement on Agriculture (URAA) introduced a major reform that the U.S. must take

¥ COOL differs from geographic indication protection (e.g., rules which require that only wine produced in Bordeaux can be
labeled as Bordeaux wine), which is covered in the Trade—ﬁelated Aspects of Intellectual Property Rights Protection, though
both forms of protection can act as non-tariff barriers to trade.

! For an overview of these programs and other environmental or conservation elements of the 2002 Farm Bill, see Anderson
2002, and Lovejoy and Doering 2002.
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into account when setting domestic agriculture policy: a ceiling on so-called trade-
distorting domestic support for agriculture.” All support for agriculture must be
classified as trade distorting, minimally trade distorting, or non-trade distorting, and,
while total support levels are unconstrained, trade-distorting support must fall at or
below a negotiated cap (now equal to about $19 billion for the U.S.) that declines over
time.” “Amber box” support is trade-distorting and counts towards countries’
negotiated cap, and “green box” support is deemed not trade-distorting and may be
allowed without limits."” Since supposedly non-distorting “green box” spending is not
subject to a cap on support expenditure, identifying support measures that can qualify
as “green box” is valuable from the perspective of policymakers wishing to both
subsidize agriculture and meet WTO obligations. Green box support includes income
support not related to production decisions (i.e., fixed “decoupled” payments or
income insurance), environmental and land retirement program payments, domestic
food aid, research and extension services, and export promotion programs like the
MAP. Over 80 percent of U.S. domestic support for agriculture in 1998 was defined as
“green box” by the USDA in 1998 (for a review of the WTO categories into which
current U.S. support for agriculture falls, see Nelson 2002)."” From 1995 to 1998, U.S.
aggregate measure of support to agriculture (Amber box support that is not de
munemus) declined while Green box support grew slightly (these trends are discussed in
detail by Paggi 2002)."

While the rules for some of the environmental programs, in particular the CSP,
are still being developed, in general, environmental payment programs can be designed
for inclusion in the WTO green box, making increased funding for these programs
attractive. Domestic support qualifies for the WTO green box if the measure, (1) is
paid for by federal government revenues (as opposed to consumers through a price
mechanism), (2) does not provide price supports, and (3) does not distort trade or has
minimal effects on trade. Environmental payments in particular must be limited to the
extra cost or loss of income incurred as a result of participation in the program.

Some authors have argued that, whatever its merits as a negotiating position,
subsidies for agriculture as a means of generating desirable joint outputs (such as
stewardship) or environmental benefits is poor public policy (Normile 1999). This is
principally because subsidies for agriculture or payments to agricultural producers for
environmental services do not directly target the production of the desired nonfood
outputs (e.g., open space, or rural livelihoods) but do so indirectly (see OECD 2001).
In general, less transparent programs lacking clear environmental goals are unlikely to
be cost-effective means of achieving desired environmental outcomes. Bohman et al.
(1999) give the example of beautiful meadows to illustrate this claim. Meadows are
desirable, and one way of creating them is to provide support to dairy farmers; in this

2The URAA also required all countries to convert non-tariff barriers to trade to tariffs (“tariffication”) and to reduce tariffs
over time. Developing countries were given a separate, less stringent, set of commitments.

U Technically countries have agreed to caps on their aggregate measure of support (AMS). The AMS totals, commodity by
commodity, all support directly tied to prices or production, It is related to the producer subsidy equivalent (PSE).

" However, if the amber box support level is “de minimis,” that is, the subsidy is product-specific but less than 5 percent of the
value of production, or it is non-product specific and less than 5 percent of tKe total value of agricultural production, then it is
exempt from the amber box support cap. There is another category of support, used by European countries. So-called blue
box support, which is trade-distorting, but not subject to reduction commitments.

> European support for agriculture is far more heavily concentrated in the amber box than U.S. policies (Beierle 2002),
though recent reforms to the EU Common Agricultural Policy do appear to increase the role of green box support (Kelch,
Hash, and Normile 2002).

% From 1998 to 2000, AMS actually increased in the U.S. according to unofficial calculations (Korves and Skorburg 2000)
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case, meadow existence is indirectly supported. A more transparent policy, more
closely targeted to meadow creation, would be to compensate people for maintaining
meadows. Dairy farmers may or may not be the most efficient providers of the desired
good. More generally, other social objectives can be accomplished by broader
development initiatives (e.g., tax breaks for business location in rural areas), and
environmental externalities can be internalized through targeted and transparent
regulations and taxes. The key empirical question, on which further research is
needed, is which desirable nonfood outputs are genuinely joint outputs of food
production, and which of these would be supplied at a socially inefficient level if food
production were not subsidized (OECD 2002). Too often, proponents of
multifunctionality may overstate the extent to which positive environmental or social
externalities are truly joint outputs of food production as an excuse to avoid the
politically difficult task of reducing subsidies to agriculture. Environmental goals
might be more cost-effectively achieved with policies not intended to subsidize
agriculture.

WHAT’S AT STAKE FOR CALIFORNIA AT THE WTO?

California agricultural producers cannot all win from increased trade liberalization.
Ending government support for agriculture and lowering tariff barriers will inevitably
benefit some more than others. On the whole however, California producers sell high-
value competitive products, and their major markets, especially Japan and the EU,
remain protected and difficult to penetrate. Coordinated liberalization that affords
California increased access to these markets, even if at the expense of increased
competition from China and Mexico, could be an important opportunity. This is all the
more true because most of California’s agricultural producers have few subsidies to
give up. Even the loss of the export promotion programs would not be very costly;
these programs provide little benefit to the industries they support.

Because California agricultural producers as a whole stand to gain from global
trade liberalization, if the 2002 Farm Bill jeopardizes the possibility of wide ranging
reform at the WTO, it may be correct to conclude that the Farm Bill was costly to
California farmers. Negotiations are currently stalled; largely over disputes about
government support to agriculture in the U.S. and EU.

The international response to the 2002 Farm Bill has generally been negative; the
Bill has been characterized as politically motivated, and a violation of the spirit, if not
the law, of the U.S. commitment to reduce domestic subsidies for agriculture
undertaken in the URAA and at the commencement of the Doha round of negotiations
(European Union 2002, The Economist May 9, 2002). It does appear that the U.S. will
not violate its support cap of $19 billion as a result of the 2002 Farm Bill (Babcock
2002), although this depends on whether the U.S. commits explicitly to reducing
support outlays in the event that a violation appears likely. Yet there is some
suggestion that the moral authority of the U.S. as a proponent of liberalization
(generally agreed to be beneficial for food-exporting poor countries) at negotiations
has been compromised. Others argue that new provisions of the Farm Bill may
represent bargaining chips that can be used in negotiations to encourage other
developed countries to reduce their own support for agriculture (Babcock 2002). The
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current U.S. negotiating position, announced in July 2002, proposes further tariff
reductions, an end to export subsidies and a somewhat tighter cap on amber box
domestic support (USTR 2002c¢).

Despite the negative international reaction to the Farm Bill, there remains a
relative consensus, at least in the popular press, that the EU’s CAP is possibly more
damaging to developing country agriculture than U.S. farm policy. In addition, as
recently as January 2003, the French government reaffirmed its commitment to
protect French farms from international competition. It is difficult to predict how this
unapologetic stance, in contrast to the continuing claims by U.S. representatives at the
WTO that their country is committed to reform, will impact WTO negotiations.

The U.S. balancing act between a stated commitment to trade liberalization at the
WTO and the 2002 Farm Bill also contrasts with the position of the Cairns Group of
countries at the WTO.” The Cairns Group countries (a coalition of developed and
developing country agricultural exporters), provide little domestic support for
agriculture and are relatively competitive producers expected to benefit from trade
liberalization. The Cairns group has called not only for substantial reductions in
distorting domestic support and an end to export subsidies, but also a stricter
interpretation of the rules for including support measures as green box support. The
group’s negotiating proposal states that “since the conclusion of the Uruguay Round
the green box has been abused” (Cairns Group 1998)." Certainly, it 1s plausible that,
even if individual programs in a country’s green box claim do not distort trade, the
total level of green box support may do so. Given the wide differences between the
visions of the EU and the Cairns Group, with the U.S. somewhere in between, trade
negotiations will continue to be difficult.”

CONCLUSIONS

California’s agricultural trading environment holds both new challenges and new
opportunities. Established markets in developed countries continue to erect barriers to
California’s specialty crops, and the developing Chinese market holds uncertain
benefits, but also the promise of new competition. Lowering barriers to trade in the
protected EU and Japanese markets will undoubtedly benefit California, even if it
comes at the cost of reduced subsidies and support at home.

Further trade liberalization in agriculture is a promising avenue for the expansion
of California’s agricultural trade. As such, California producers should guard against
the temptation to support the expansion of domestic policies and non-tariff barriers
that make far-reaching genuine liberalization less likely. Growers in Florida can afford
to be protectionist because they are not so dependent on foreign markets; California

7 The Cairns Group includes Argentina, Australia, Bolivia, Brazil, Chile, Colombia, Costa Rica, Guatemala, Indonesia,
Malaysia, Paraguay, Philippines, South Africa, Thailand, and Uruguay.

¥ Notably, green box spending by the U.S. has expanded significantly in the recent past. In 1986-88 total expenditures that
wou1<):l have qualified for the green box totaled about $26 billion. As of 1997, they stood at $51 million (Hart and Babcock
2001).

v The difficulty of multilateral liberalization of agricultural trade was much in evidence in 2003. At
negotiations under the auspices of the WTO, a group of developing countries (called the G-22) formed a
coalition to fight against generous farm subsidies (gartlgu.larly. for cotton and sugar, in the EU and the US.
The G-22 effectively sfalled the Cancun WTO Ministerial, refusing to negotiate further without
concessions on agricultural subsidy policy from richer countries, and will likely remain an important
negotiating party.
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growers have no such luxury. The 2002 Farm Bill, to the extent that it has damaged
prospects for liberalization in WTO negotiations, may be costly to California
agriculture. The challenge going forward will be to support policymakers taking
difficult political decisions that can further liberalization efforts.
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Government influences agriculture everywhere. This chapter reviews some of the
most significant governmental programs that influence California agriculture and
highlights similarities with and differences from agricultural policy elsewhere. The
chapter describes government programs that support California commodities and
attempts to quantify that description. We present new producer support estimates
(PSEs) building on the work of Sumner and Hart.

Federal government programs and some California state programs support
California agriculture. The central legislative basis for federal farm programs is now
the Farm Security and Rural Investment Act (FSRI Act) of 2002 (PL 107-171). The
law affects program crops and provides a framework for government support of some
conservation programs that affect a wider array of commodities. We also discuss the
implication of implementation of the Uruguay Round Agreement on Agriculture
(URAA), which became effective in 1995. Federal budget outlays that support
California agriculture are also covered. The most important of the California state
policies that we cover is the milk marketing order. However, we also discuss other
state marketing orders and state outlays for agricultural support.



Commodity Policy and California Agriculture

Other chapters in this book have dealt with environmental and resource policies
that are particularly important in California. Labor market policy is also important and
the subject of a separate chapter. Here we focus the discussion mainly on farm
commodity programs, but other governmental policies that provide support to
agriculture are also included in the review.

As noted throughout this book, one of the most striking aspects of California
agriculture is the breadth of commodities produced. This breadth makes it nearly
impossible to deal with each of the policies or programs that may be important for
government support for agriculture. We highlight major programs that affect the most
important handful of the commodities grown commercially in the state.

Government'’s overall effect on agriculture includes the impacts of a variety of
policies that affect business in general. These policies include taxes on sales, income,
excise, and real estate property, as well as provisions of infrastructure, education, and
other government services. In addition, regulation of certain other businesses may
affect agriculture indirectly. While these general policies pertaining to business may be
important, they will be dealt with here only to the extent that agriculture is treated
differently from other industries.

A discussion of agricultural policy can be organized in a variety of ways. In this
chapter we examine both major policy tools and major commodity-specific programs to
summarize the influence of government. In order to provide a summary measure and a
framework for the discussion, we have developed Producer Support Estimates by
policy and by commodity for California agriculture.

USE AND LIMITATIONS OF THE PRODUCER SUPPORT ESTIMATE

The Producer Support Estimate can be used as an approximate indicator of the
magnitude of the net subsidy from a policy. The PSE is a widely applied summary
measure of agricultural policy that attempts to measure the money value of explicit or
implicit income transfers to agriculture. When calculated as a ratio of total transfer to
total industry revenue, the percentage PSE is a rough guide that may be compared
across commodities, time, and national or other geographic boundaries. When these
comparisons are interpreted with care, they provide useful summary indicators. The
PSE may also be decomposed by policy type to indicate the relative importance of
different policies (Organization of Economic Cooperation and Development (OECD),
2002).

The Producer Support Estimate is not a measure of production subsidy. It
measures all transfers to an industry, including those that may do little to stimulate
output. The PSE is not a substitute for a measure of import protection or export
stimulant. Nor is the PSE a measure of producer benefit from government programs.
Program outlays or other measures that enter the PSE may do little for net revenue or
producer surplus. The PSE does not offer a substitute for a full analysis of the market
and non-market effects of government programs. It is simply a convenient summary
measure of a variety of agricultural programs that does not require a full analysis of
each industry. Changes in the PSE do not necessarily reflect changes in government
programs. In particular, for a PSE that contains aspects of trade barriers, price
support, or deficiency payments, the movement of market prices may dominate
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movements in the PSE over time. This means also that a PSE for a single year may not
reflect accurately the degree of government support for a commodity in other years.

Even with these limitations, we believe that it is useful to summarize government
policies affecting California agriculture by using a variety of decompositions of the
PSE for recent years. The following sections discuss the PSE by program or policy
category and by commodity, using recent data.

THE PATTERN OF SUPPORT FOR AGRICULTURE AS MEASURED
BY PSES

Column 3 of Table 1 reports the dollar value of the Producer Support Estimate by
commodity, using methods and data similar to that used by the OECD (2002).
Column 2 reports the value of production by commodity to so that PSEs can be
compared across commodities. The value of production for each commodity includes
the value of direct payments and, of course also reflects trade barriers or other policies
that raise the market price. Column 4 of Table 1 presents the percentage PSE. In
Figure 1, we summarize the percentage PSE for major commodities and commodity
aggregates. These PSE figures are based on detailed analysis of data that is reported in
the appendix.

Figure 1. Producer Support Estimates by Commodity or Commodity Group
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Table 1. Producer Support Estimate (PSE) by Commodity*

Commodities Value of production$ Support PSE
————————— (Thousand dollars)---------- Percent
Dairy 4,705,171 1,571,330 33.4%
Cattle/calves 1,351,500 33,691 2.5%
Poultry® 980,110 23,081 2.4%
Other Livestock/poultry 384,478 10,141 2.6%
Sugar Beets 53,306 34,047 63.9%
Rice 456,194 275,851 60.5%
Cotton 987,875 400,399 40.5%
Wheat 142,475 42,071 29.5%
Feed Grains® 120,914 29,392 24.3%
Hay, all 1,020,510 34,252 3.4%
Other Field crops 1,018,197 30,279 3.0%
Almonds 753,720 27,997 3.7%
Other tree nuts? 482,016 15,609 3.2%
Grapes, rest® 2,249,650 68,582 3.0%
Raisins 401,256 11,090 2.8%
Citrus’ 736,564 19,037 2.6%
Strawberries 832,515 19,444 2.3%
Other Fruit 1,401,503 68,526 4.9%
Tomatoes, proc. 654,156 24,011 3.7%
Tomatoes, fresh 290,081 7,049 2.4%
Lettuce, all 1,331,292 30,272 2.3%
Other Vegetables 4,149,622 101,858 2.5%
Nursery/Flowers 3,096,506 70,512 2.3%
Total 27,599,611 2,948,522 10.7%

a) The support estimates are generally an average of the period 1999-2001, except for government payments. For
federal government payments we used the federal fiscal year 2001 through 2003 for production flexibility contract
payments (replaced in 2002 Farm Bill by a direct payment program) and market loss assistance payments
(replaced in 2002 Farm Bill by a counter cyclical payment program). We used data from crop years 2000 through
2002 for loan deficiency payment and marketing loan gains.

b) Poultry includes broilers, eggs, and turkeys

c) Feed grains includes corn, barley and oats

d) Other tree nuts include walnut and pistachios
e) Grapes, rest include table and wine grapes

f) Citrus includes oranges and lemons

g) Value of production includes government payments
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The dollar value of the PSE is designed to reflect the government support
provided to a commodity industry from a variety of policies and programs. We have
used a large number of sources for information on budget outlays, internal and
external prices, quantities, and other data that enter the calculation of the PSE. For
many of the programs there is relatively little change from year to year. For these we
have mainly use the most recent year available, often federal fiscal year 2000 (October
1 1999 to September 30 2000), fiscal year 2001 or 2002. In some cases we use calendar
year 2001 or calendar year 2002 data.

In many cases we measure a portion of the government support as an average of
recent years. For example, for commodity payments under the Farm Bill we use the
average for crop years 2000 through 2002 for loan base program benefits (Loan
Deficiency Payments and Marketing Loan Gains) and federal fiscal years 2001
through 2003 for payment programs under the Production Flexibility Contracts,
Market Loss Assistance, Counter Cyclical Payments and Direct Payments. For
discussion of the FSRI Act of 2002 see USDA publications by Westcott, Young and
Price, and Sumner, 2003.

For broad-based input subsidies, we use national data and allocate a share of the
national total to California based on California’s share of national receipts. We then
allocate the California total to commodities within California by their share of
California agricultural receipts. In other categories of support, we use the California
budget data for California fiscal year 2000 or 2001 as available. The California fiscal
year runs from July 1 to June 30 so, that fiscal year 2001 runs from July 1 2000 to
June 30 2001. Other specific measurements or data issues are dealt with below when
we discuss individual programs and policies. The appendix contains a detailed
description of our data and calculations.

The PSE calculations and the percentage PSE results would differ somewhat if
we chose different years or calculation methods, but, under any reasonable procedure,
the pattern across commodities and policy instruments would differ little from the
results presented here. The state average PSE would also change slightly if we used
different base years. However, we do not believe that the current estimate represents
any systematic bias. The crop PSE has likely been declining gradually over time as the
share of relatively less subsidized crops has expanded. However, dairy, which is a high
subsidy commodity, has an expanding share of California farm value.

As noted in Table 1, the state PSE is about $3 billion or 10.7 percent of the total
value of output and payments (See also Figure 1). The OECD calculates and reports
PSEs for member countries for six major crop categories and seven livestock products.
Fruits, vegetables, and other horticultural crops are not included in OECD figures.
For 2001, the OECD reports an aggregate PSE range from about 1 percent for New
Zealand (down from 3 percent in 1994) to over 69 percent for Switzerland (80 percent
in 1994). Norway, Iceland, Japan and Korea all have PSEs over 59 percent. The
average PSE for all OECD member countries in 2001 was 31 percent (38 percent in
1994). The OECD reports an aggregate PSE of 21 percent for the United States. For
the thirteen commodities classified by the OECD, the average PSE in California is
roughly equal to that of the United States as a whole. Support levels tend to be lower
for fruits, vegetables and other horticultural commodities in the United States and
some other countries. The crops that are less subsidized are particularly important in
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California and therefore the average PSE we report is well below the PSE for the
United States as a whole as reported by OECD.

Figure 1 illustrates substantial variation across commodities in the percent PSE.
At that high end, sugar has a PSE of 63.9 percent. Rice is next at about 60.5 percent
followed by cotton at about 40.5 percent. Wheat has a PSE of about 29.5 percent.
Dairy, the state’s most important commodity in terms of value of production has a PSE
of 33.4 percent. Feed grains, which include corn, oats and barley, have a PSE of about
24.3 percent. The PSEs for all other California commodities are in the single-figure
percentage range, which is below the state average of 10.7 percent. Alfalfa and hay, for
example, has a PSE of about 3.4 percent. Among the horticultural crops, PSEs range
from 3 percent to 5 percent. Other livestock and poultry and the remaining crop
categories have PSEs between 2 percent and 5 percent. These low PSE groups include
such important California crops as nursery and flowers, grapes, lettuce, tomatoes,
almonds, and strawberries.

As background to further discussion, Figure 2 shows the distribution of total
agricultural receipts in California by commodity category. The two broad categories of
horticultural crops (including all tree crops, vegetables, melons, fruits, and nursery
crops) comprise well over half of all agricultural receipts in California. Dairy is the
most important single commodity with about 17 percent of all receipts. Of the field
crops, alfalfa hay is most important, followed by cotton and rice.

Figure 2 is presented to provide a basis for comparison with Figure 3, which
shows the distribution of total support by commodity. Now the dairy industry is
dominant in terms of its share of total support. Dairy is an important industry in
California and also has a relatively high degree of government support. About 54
percent of all support in California agriculture is provided to the dairy industry. Notice
that, because of their importance in total receipts, even the less subsidized categories of
horticultural crops receive a combined total of over 19 percent of all the PSE for the
state. Also, the heavily subsidized but relatively minor crops, cotton and rice, show up
significantly in Figure 3.

Table 2 provides an alternative categorization of the aggregate PSE. Rather than
providing a distribution across commodities, Table 2 distributes the PSE by policy
area and more specific policy tools. Import barriers account for the largest share of
support, followed by government payments. Input assistance is ranked third. By far
the most important policy tool in terms of the aggregate PSE is the dairy import
barrier, valued at more than $1.15 billion per year. Government payments are an
important policy, accounting for an annual average of $210 million in Market Loss
Assistance payments (replaced by the Counter-Cyclical Payments under the FSRI
Act) and $194 million in Production Flexibility Contract payments (replaced by the
Direct Payment Program under the FSRI Act). Support from marketing loan benefits
and Loan Deficiency Payments is valued at nearly $277 million. Direct payments
account for about 25 percent of the total support in California agriculture.
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Figure 2. Commodity Share of Total Value of Production
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Table 2. California PSE Contributed by Each Policy Tool®

Policy Tool Value Share
(thousand dollars) %
Import Barriers 1,180,643 40.0%
Dairy 1,150,360 39.0%
Sugar Beets 30,284 1.0%
Export Assistance 43,382 1.5%
Dairy Export Incentive Program/Export Enhancement Program 20,002 0.7%
Foreign Market Development/Market Access Program 23,380 0.8%
Government Payments 756,235 25.6%
Production Flexibility Contract Payments 194,231 6.6%
Market Loss Assistance Payments 209,808 7.1%
Loan Deficiency Payments and Marketing Loan Gains 277,196 9.4%
Milk Income Loss Contract Payments 75,000 2.5%
Input Assistance 303,998 10.3%
Water 81,810 2.8%
Crop Insurance/Disaster Payments 219,229 7.4%
Grazing Fees 2,959 0.1%
Other Marketing 242,630 8.2%
Inspection 147,149 5.0%
Processing and Marketing 58,300 2.0%
Upland Cotton User Marketing Certificate. 37,181 1.3%
Dairy Marketing Order 154,368 5.2%
Research/Extension 148,842 5.0%
Economy-wide Policies 118,424 4.0%
Total 2,948,522 100.0%

a) The support estimates are generally an average of the period 1999-2001, except for government payments. For
federal government payments we used the federal fiscal years 2001 through 2003 for production flexibility contract
payments (replaced in 2002 Farm Bill by a direct payment program) and market loss assistance payments (replaced
in 2002 Farm Bill by a counter cyclical payment program). We used data from crop years 2000 through 2002 for

loan deficiency payment and marketing loan gains.
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Figure 4 provides an illustration of some of the data in Table 2. This figure
emphasizes visually how widely the aggregated PSE is spread across instruments. It
also reveals that, despite their national prominence in the policy debate, direct
government payments play a relatively minor role in California.

Figure 4. Share of Support by Policy
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The rest of the chapter is devoted to discussing individual policies in more detail.
While the discussion is limited to a very broad overview, it provides both additional
background on the policies underlying the PSE and more analysis of their effects.
Because of its complexity and importance in California, we begin with a discussion of
dairy policy. We then turn to a brief review of various policy instruments, beginning
with trade policy.

DAIRY POLICY

Dairy policy in California is important and unique. Policy governing the industry is
highly developed and associated with a substantial share of industry revenue. It is
unique in the sense that some policy instruments are unlike those used in other
agricultural industries and, whereas much of California dairy policy is the same as in
other parts of the United States, some is the instruments are unlike those used
elsewhere. The California dairy industry participates in the U.S. federal price support
program, the direct payment program (MILC) and the industry benefits from U.S.
import barriers and export subsidies. But California operates its own regulated milk
marketing system, which has some features that differ from the federally regulated
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system governing most milk markets outside California and some federal programs
have different effects in California (Balagtas and Sumner).

The federal price support program for milk in the United States is implemented
with a government purchase program for manufactured dairy products. The USDA
purchases butter, non-fat dry milk (NFDM), and American cheese from processors at
prices calculated to ensure that the farm price of milk used for the manufacture of
those programs will generally remain above the legislated support price. From 1990 to
1995, the price support program included a small assessment on milk production to
help offset the budget cost of the price support. The assessment varied from year to
year and was implemented in a complex way, but was essentially a tax on milk output
of approximately $0.11 per hundredweight (approximately one percent of milk
revenue). The FAIR Act of 1996 was to have eliminated price support program, but
that was first delayed and then reversed. The dairy price support program was phased
down 15 cents per hundredweight per year, from $10.35 per hundredweight, and was
supposed to be completely eliminated by the year 2000 (at which time it is to be
replaced by a recourse loan program). The assessment on dairy production was
eliminated immediately and this affected producers immediately (Cox and Sumner,
1997). The FSRI Act continued the price support until 2007 at a rate of $9.90 per
hundredweight of milk.

Trade barriers are the most significant feature of U.S. dairy policy, and no serious
trade policy reform was even contemplated in the discussions leading to the 1996
FAIR Act or the FSRI Act of 2002. In general, imports of dairy products in the United
States have been limited to about 2 to 3 percent of U.S. consumption. The United
States maintains binding tariff-rate quotas with high in-quota tariffs for imports of
most major dairy products. These trade barriers have insulated U.S. dairy product
markets from world market forces, with domestic prices for major agricultural
products typically significantly higher than world prices. California’s dairy industry,
which produces nearly half of the nation’s non-fat dry milk and approximately 20
percent of its cheese, benefits from these border measures. As part of the Uruguay
Round Agreement on Agriculture that took effect in 1995, the system of absolute
quotas gave way to a system of tariff-rate quotas (TRQs). However, the second-tier
tariffs that limit over-quota imports are prohibitively high; therefore, the effects of the
TRQs remain the same as the absolute quotas that were replaced. The Uruguay
Round GATT agreement also provided for a gradual increase in the quantity of dairy
product imports into the United States under the TRQs. This provision allowed for a
gradual increase in import access into the U.S. dairy market until 2000. The North
American Free Trade Agreement (NAFTA), which became effective in 1994,
eliminated dairy trade barriers with Mexico, but Mexico is a high-cost milk producer
and so no new imports have arrived. Canada insisted that dairy be largely outside that
bilateral free trade regime. Imports of some products, notably casein and milk protein
concentrates are outside the TRQ regime. The U.S. dairy industry has proposed
imposing new trade barriers to limit imports of these products, but such proposed
legislation is still pending and would require some accommodation with WTO trading
partners.

Current trade negotiations, initiated with the Doha Round, might increase that
import access further. Even under the proposal urged by the United States substantial
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increases in imports would be likely. However, a multilateral deal would also allow
more imports into Europe and protected Asian markets and reduce export subsidies
from Europe, so world prices would be likely to rise substantially. Dairy trade is a
significant issue in the proposed free trade agreement with Australia. Australia is a
major non-subsidized dairy product exporter and opening the border with Australia
would likely place downward pressure on U.S. and California milk prices, especially
through the impact on the price of products that contain milk fat.

California shares in the impacts of the import barriers. As noted in Table 2, by
raising the domestic price of milk above the world price, the import barriers alone
contribute more than 1.15 billion to the dairy PSE in California (we are using USDA
data on world prices). Subsidized exports, along with donations to domestic food
programs and international food aid, have long been used to dispose of stocks of dairy
products acquired under the federal price support program. Subsidized exports have
been considered a market for U.S. dairy products that does not disrupt domestic
commercial sales. In addition to the disposal of government stocks, the Dairy Export
Incentive Program (DEIP) has provided explicit price subsidies for commercial dairy
product exports since 1989. The DEIP has been scaled back over the 1995-2000
period as part of the Uruguay Round Agreement. The average 1999-2001 dairy export
subsidy had a relatively small impact on the dairy industry with a value of $20 million.
The 2002 Farm Act also extended DEIP through FY 2007. DEIP payments in 2002
were higher at about $28 million, of which, under the Uruguay Round WTO
agreement most went to exports of NFDM.

Federal milk marketing orders in the United States are regional in their
implementation. California is the only significant dairy state that is not a part of the
federal system of milk marketing orders. Both the California and federal milk
marketing orders establish specific minimum prices that must be paid for raw milk
according to the class of its end use (classified pricing). Marketing orders also
establish pool pricing for farms such that individual farmers receive weighted average
prices of milk sold in the marketing order. Federal milk marketing orders calculate a
single, separate pool price for all milk under each of the regional orders (Neff and
Plato, 1995). The FAIR Act of 1996 required the USDA to consolidate current federal
orders from about 33 to between 10 and 14 within three years. Today, there are 11
federal marketing orders for milk.

The California milk marketing order operates with five classes of milk designated
by end use. These classes provide separate prices for milk sold for fluid use and for
manufactured products such as yogurt, ice cream, cheese, butter or NFDM. The
California milk marketing order provides for price discrimination, with different
minimum prices set by the state for fluid products with relatively inelastic demands.

The California marketing order provides for two producer “pool” prices.
Individual farmers in California receive a weighted average of the two prices, with
these weights determined by individual ownership of milk quota (Sumner and Wolf,
1996). The California milk quota program provided that owners of milk quota received
benefits from this program by receiving a bonus for quota milk equal to the differences
between the average of the high price uses and the average of the low price uses. This
difference averaged approximately $1.70 per hundredweight. The total annual flow
return to quota ownership has been about $154 million per year. This figure is taken as
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an estimate of the value of the marketing order in the PSE calculation. The underlying
assumption is that the flow benefits to quota owners has represented the approximate
flow to the dairy industry from price discrimination that nets out the transfer from
those who own less quota to those who own more than the average quota amount.

The FSRI Act of 2002 introduced a new direct payment for dairy, the Milk
Income Loss Contract (MILC). This payment was designed to limit the total payment
to individual producers, thus favoring smaller producers. Research has shown that
supply responses to the payments resulted in lower milk prices and that for most
California producers, as well as large producers throughout the country, reduced milk
revenues due to lower milk prices have outweighed the MILC payment (Balagtas and
Sumner, 2002). The direct payments from the MILC payment to California dairy
producers totaled approximately $75 million in 2002.

OTHER TRADE BARRIERS

Aside from dairy, import barriers also apply for the sugar sector in California. The
trade restrictions for sugar have resulted in a U.S. domestic sugar price twice that of
sugar traded on world markets. The proliferation of high fructose corn syrup as a
sweetener is a by-product of the relatively high prices of sugar in the United States.
The sugar import barrier provides California sugar beet producers with over 80
percent of total support.

Other trade barriers for California commodities have relatively small effects. A
potential exception relates to selected phytosanitary or food safety and sanitary
regulations (Sumner, editor 2003). Most countries restrict imports of commodities that
may transmit diseases, pests, or parasites, in order to keep the infection from
developing domestically. For example, beef products from countries that have herds
with endemic Foot and Mouth Disease infections are generally banned from import
into countries free of the disease. These kinds of regulations can be considered
protectionist trade barriers when they are not based upon sound scientific principles.
The United States has challenged a number of barriers of other countries, and a few
U.S. barriers have likewise been challenged on these grounds. For example, the
phytosanitary regulations blocking avocado imports from Mexico to the United States
were challenged, and the barrier was slightly relaxed in 1993 and again in 1997 and
2002 (APHIS, 2003). Following the practice of OECD and USDA, we have not
attempted to judge which technical restrictions are protectionist. Therefore, trade
restrictions based on technical considerations have not been included in calculating the
Producer Support Estimates.

EXPORT SUBSIDIES

In the 1980s and early 1990s, explicit export subsidy programs were important for
selected grains and oilseed products. For wheat and a few other commodities, the
United States has operated the Export Enhancement Program (EEP) since 1985. The
Uruguay Round Agreement on Agriculture (URAA) implied no significant
commitments for domestic subsidies in the United States, but it did impose limits on
direct export price subsidies (Sumner, 1995b). Limits were placed on subsidy outlays
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and quantities subsidized by commodity. The EEP was continued in the FAIR Act.
The FSRI Act of 2002 extended the annual funding through 2007 at the current
funding level of $478 million per year. Budget projections suggest that these
authorizations will not be used.

Export credit guarantees, food aid and export promotion programs were not
explicitly included among the export subsidy programs facing restrictions in the WTO.
However, some of these programs are being challenged in WTO disputes. In this
chapter, we have included foreign market development and credit programs as part of
export assistance. The Market Promotion Program (MPP), renamed to Market Access
Program (MAP) in the FAIR Act, and the Foreign Market Development (FMD)
programs are market development programs that provide funds for advertising and
product promotion in overseas markets. Under these programs, non-profit trade
organizations, state and regional trade groups, private companies and agricultural
cooperatives use government money to develop markets mostly for high-value and
processed products.

The FSRI Act of 2002 increased MAP funding from $90 million to $100 million in
2002 and then to $200 million in 2007. The FSRI Act of 2002 authorized the use of
CCC funds to support the FMD program and increased funding to $34 million per
year.

GOVERNMENT COMMODITY PAYMENTS, CONSERVATION AND
CROP INSURANCE

Commodity Payments

Until the FAIR Act of 1996, the deficiency payment program was the key government
price and income support program for cotton, rice, wheat and feed grains (Sumner,
1995a). The FAIR Act eliminated deficiency payment programs and authority for
acreage reduction programs. The price support and marketing loan programs were
retained and under the direct payments base land may be used for almost any
agricultural activity, including fallow, except fruit and vegetable production (Young
and Shields, 1996; Nelson and Schertz, 1996). Under the FAIR Act, participants were
to receive a predetermined payment each year for seven years, based on a declining
percentage of past deﬁciency payments. These payments were to be independent of
market prices and allow a large range of “agricultural” uses for program base land
(Young and Shields, 1996; Smith and Glauber, 1996). However, agricultural prices fell
considerably and remained depressed in the late 1990s through 2001. At the same time
federal budget deficits became surpluses and Congress responded with annual ad hoc
legislation (Market Loss Assistance (MLA) payments) that raised direct payments by
50 percent in 1998 and doubled payments for 1999 through 2001. In addition, the
continuing marketing loan programs triggered billions of additional payments.
According to the USDA (2003), subsidies jumped from about $4.6 billion in fiscal year
1996 to $19.2 billion in fiscal year 1999 and $32.3 billion in fiscal year 2000. By 2002,
subsidies had fallen to $15.6 billion, because market prices had risen.

The 2002 FSRI Act reauthorized the marketing loan program at slightly adjusted

loan rates. Marketing loan programs are also made available for peanuts, wool, mohair,
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honey, small chickpeas, lentils, and dry peas. The 2002 Act further replaced the
production flexibility contract payments of the FAIR Act with direct payments that are
roughly equal to the payments that applied in 2001. These payments are not tied
directly to current production of any crop, but are based on historical payments of a
specific program crop and continue to forbid planting of wild rice, fruits, tree nuts or
vegetables on base land. In addition, farmers were allowed to update the base areas
used to determine payments. The third main payment program in the FSRI Act, the
counter-cyclical program (CCP) was designed to replace the ad hoc MLA payments
that were made from 1998 to 2001. In 2003 payments under the new CCP program
were lower than the magnitude of MLA payments in 2001.

Conservation Reserve

The Conservation Reserve Program (CRP), and related long-term land idling schemes
that focus on water quality and wetlands, cost the U.S. taxpayers about $2 billion per
year and idle about 37 million acres in total. Land idled by the CRP has significant
effects on grain supply and price. In the spring of 1997, the U.S. Secretary of
Agriculture accepted bids for land to enter a smaller reformed CRP for the next 10
years. Of the national total, fewer than 200,000 acres were in California. Due to the
relatively small use of CRP in California, and the requirement of the land idling offset
the value of the payments received, CRP contracts were not included in our PSE
calculations. Under the 2002 FSRI Act, the CRP along with other major conservation
programs was reauthorized and extended. The CRP ceiling increased from 36.4 million
acres to 39.2 million acres, so that additional land will be removed from crop
production for 10-year periods. The 2002 Act also created a new Conservation
Security Program (CSP). This program provides annual payments to farms that use
environmentally approved practices in their production operations. Because many
farms here in California already apply a number of environmentally approved
practices in their operations, this program would provide an additional direct subsidy
to farmers on a per acre basis up to relatively small payment limits. But this program
has not yet been fully implemented and is very small in total funding.

Crop Insurance

Based on recent data, the Federal Crop Insurance Program provided about $37 billion
in protection on about 78 percent of the nation’s insurable acres in 2001 (USDA,
2002). The crop insurance program has experienced rising participation during the
past decade as subsidies have increased and coverage has been extended to more
crops. The 2001 level was nearly three times as high as the level in 1990, when crop
insurance guarantees amounted to about $13 billion. This protection cost taxpayers
about 2.8 billion in 2001. Producers paid about $1.2 billion in premiums and received
about $3.1 billion in indemnities.

The Agricultural Risk Protection Act of 2000 resulted in increased premium
subsidies and adjustments to the formulas used to calculate coverage. Under the new
law premium levels at higher levels of coverage have increased. For example, the old
subsidy level for a coverage level of 50/100 was 55 percent. It now amounts to 67
percent. For a higher coverage level of 75/100, the subsidy level increased from 24
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percent to 55 percent. This change produced significant cost savings for producers
purchasing revenue insurance compared to previous years and also led to a higher
number of producers choosing a higher level of coverage.

This policy reform has the effect that the crop insurance plays a more important
role in the present PSE calculations than it has done under past calculations, because
more producers are likely to participate in the program due to the lower cost (higher
subsidy). On a nationwide basis, the 2000 Act invests an additional $8.2 billion over 5
years to improve federal crop insurance.

With regard to California crops, the subsidy resulting from crop insurance in 2001
was substantial for cotton, all grapes, almonds, prunes, apples and wheat. Most other
fruits, vegetables and field crops received only little subsidy as a consequence of
participating in the crop insurance program.

IRRIGATION WATER SUBSIDY

Irrigation is a key element of the current pattern of agriculture in California. Water
subsidy to California agriculture derives from access to surface irrigation water at
prices below cost and below likely market prices for irrigation water if a market were
allowed.

Much of the reservoir and distribution system that serves agriculture was
developed by the federal and state governments. The federal Central Valley Project
(CVP) and the California State Water Project (SWP) systems of dams and canals are
important providers of water storage and delivery to growers. In these projects, water
is accumulated and stored in large reservoirs in the northern part of the state and then
released into the Sacramento River canals for delivery. Almost half of the water
available for use in the San Joaquin Valley comes from CVP and SWP sources. In
addition, the All-American Canal diverts water from the Colorado River for use in the
Imperial Valley in the far south of California. Imperial Valley dependence on canal
water is acute; over 90 percent of valley water comes from federal or state projects.

For the PSE calculations we assembled data on irrigation water usage by crop and
then developed estimates of the subsidy implicit in the CVP. Based on data from the
California Department of Water Resources, we were able to obtain figures on irrigated
acreage per crop and irrigation region. This enabled us to calculate the total amount of
acre-foot of water applied per crop and region. These calculations are based on
average irrigated crop acreage during the 1988-1998 period. For commodities without
individual number in DWR data, the share is determined by value of production
(commodity share of total value).

The subsidy rates for irrigated water from the Central Valley Project are based on
data from the Bureau of Reclamation. We calculated the subsidy rate as the difference
of the contract rate that a water district pays per acre-foot and the actual cost per acre-
foot. Generally, the contract rate ranges from $10 to $30 per acre-foot for most
regions, but it is very low at $2 dollars per acre-foot for most contractors in the
Sacramento River region. Subsidy rates varied from $10 to $40 per acre-foot
depending on region. The water subsidy for California is estimated to total almost $88
million.
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We do not consider SWP water in the PSE calculations because it is not
subsidized on interest rate or operating cost, which is apparent in the substantially
higher cost for SWP water as compared to CVP water. Also, Imperial Valley water is
not included here, because the Imperial Vaﬂey successfuﬂy argued that they are not
subject to the National Reclamation Act (Howitt, 2003).

OTHER INPUT ASSISTANCE

In addition to crop insurance and water subsidies, input assistance programs include
farm credit, the fuel excise tax and pest and disease control. The farm credit system
provides loans to farmers at favorable (and slightly subsidized) interest rates.
Agricultural uses of fuel are exempt from federal gasoline taxes, and these exemptions
are reflected in the PSE. Pest and disease control refers to outlays for Animal Plant
Health and Inspection Service. The grazing fees paid to the federal Bureau of Land
Management do not reflect the full cost of the grazing and thus provide a small amount
of input assistance to cattle farmers in California.

MARKETING ASSISTANCE

Marketing assistance encompasses many programs and departments that provide
resident assistance to the agriculture industry. Cooperative Extension and the
Agricultural Cooperative Service provide advisory assistance. Inspection services are
provided by the Federal Grain Inspection Service, the Food Safety Inspection Service,
and the Packers and Stockyards Administration. The state government also provided
approximately $147 million for agricultural plant and animal health, pest prevention
and food safety services. Outlays for the Foreign Agriculture Service, Agricultural
Marketing Service, and Office of Transportation comprise the federal portion of
processing and marketing assistance. For the 1999-2001 period, the average state
outlays for California Department of Food and Agriculture marketing, commodities
and agricultural services totaled around $60 million. For those commodities with
relatively small amounts of total support, marketing assistance (along with input
assistance) provides the bulk of the support. Assessments are subtracted from outlays
to determine the contribution to the PSE. Finally, there are state and federal
marketing order, board and commissions for many California commodities. These are
generally financed by check-off systems that apply a kind of excise tax on the
marketed commodity to support promotion or research (Lee et al, 1996).

INFRASTRUCTURE AND ECONOMY-WIDE POLICIES

Infrastructure support includes federal soil conservation programs, which provide
assistance in reducing soil erosion and degradation of resources. While the
contribution of these programs to overall support of California agriculture is small,
they are included as a separate category for consistency with the PSE calculation.
Economy-wide policies include taxes and federal transportation spending. There
are various tax benefits for agriculture and foreign sales corporations that indirectly
support the agricultural industry. Nelson, Simone and Valdes (1995) have compiled
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the total value of federal tax benefits to agribusiness and have also calculated the value
of inland waterway construction and railroad interest rate subsidies. In general, the
value of transportation subsidies is relatively small, usually around 2 percent of total
support for each commodity. This is likely an over-estimate, however, because the
California share in these benefits is likely smaller than the California share of
agricultural output (which is the basis for our estimates). Tax breaks were a larger
share of the support, but were not substantial by themselves.

We did not include in our PSE calculations the value of state and local real estate
tax benefits to agriculture. California, like many other states in the United States,
provides for a special taxation rate on agricultural real estate. The state’s Williamson
Act, introduced in 1965, provides a preferential assessment program for agricultural
land. Williamson Act acreage currently represents almost half of California
agricultural land. Under the Williamson Act, landowners sign a contract with the
appropriate local government agency (usually city or county government) restricting
urban use of that land for ten years. In return, property under Williamson Act
protection is assessed for tax purposes according to its capitalized agricultural income.
Capitalized income assessments are usually about half of the market value-based
assessments for Williamson Act land; thus landowners receive approximately $120
million in tax benefits. Contracts may be terminated through nonrenewal or
cancellation. Nonrenewal gradually phases in the market value-based assessment over
nine years; at the end of the ten-year contract, the land is appraised (and taxed) at full
market value. Cancellation of Williamson Act contracts must be approved by the local
governing board after conducting public hearings. If the contract cancellation is
approved, the landowner pays a penalty of 12.5 percent of the current market value of

the land (see Carter et al., Sokolow, 1990).
A REVIEW OF PSES FOR SELECTED COMMODITIES

Dairy

Dairy policy is discussed in detail above. Here we note only that, in addition to trade
protection and internal price policies, the dairy industry receives support from several
smaller programs as well. In addition, the dairy industry receives indirect support in
the form of subsidies to the grain industry and, especially, the alfalfa hay industry. Hay
is important in dairy production, accounting for about 20 percent of total costs. The
major subsidy for alfalfa is irrigation water; some have argued that the water subsidy
to alfalfa is a major contributor to lower dairy production costs in California. Let’s
examine this proposition.

Total alfalfa support is about $34 million. Most of this, about $15 million is
attributable to the irrigation water subsidy. Some of the alfalfa and other hay grown in
the state is consumed by other livestock. Approximately $12 million of the water
subsidy to hay is ultimately of benefit to the dairy industry. If the $12 million were
added to a subsidy of about one billion dollars, it would raise the overall dairy subsidy
from 33.4 percent to 33.6 percent. In other words the effect of irrigation subsidy on
dairy is very small, especially compared to the subsidy from other sources.
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Fruits, Nuts, Vegetables, Melons, Nursery and Flowers

Commaodities in this category have little government intervention in their markets. The
PSEs range from about 3 to 5 percent of the revenue. There are no significant trade
barriers or direct payments for these commodities. The main portion of support comes
from input assistance, marketing assistance, broad government infrastructure and
economy-wide policies. While these commodities have no explicit export subsidies,
they do benefit from foreign market development (MAP and FMD) funding to some
degree, especially almonds (16 percent of support) and strawberries (14 percent of
support). Crop insurance benefits and disaster payments are also a source of a small
amount of support for this group (only strawberries did not receive some income
support from crop insurance or disaster programs). In the citrus industry, crop
insurance and disaster payments comprise almost 30 percent of the support; large
payments were made following the 1990 freeze that took a heavy toll on the California
citrus industry (Lee, Harwood and Somwaru, 1995).

Most commodities in this group have some sort of marketing order, either federal,
state, or both. The marketing order share of total support ranges from 3 percent
(tomatoes) to around 25 percent (avocadoes, broccoli, walnuts). The share of support
from research is relatively high for these commodities, around 25 percent.
Nevertheless, since these percentages equal very small PSEs for the horticultural
commodities, the overall subsidy is quite small.

Cotton and Grains.

The federal programs for these commodities were discussed in detail above. Direct
government payments provide the lion’s share of support: 90 percent for rice, 74
percent for cotton, 86 percent for feed grains, and over 76 percent for wheat. Cotton,
wheat, and rice have active marketing orders but compared to the value of the direct
income supports, the marketing order budgets are relatively small. The magnitude of
the direct payments and the export subsidies also make the value of the input
assistance, marketing assistance, infrastructure, and economy-wide policies a small
percentage of total support.

Alfalfa

As noted above, the most important feature of support for alfalfa and other hay is the
water input subsidy. Alfalfa production in California uses approximately 2.3 million
acre-feet of CVP or SWP water per year. Like fruits, nuts, and vegetables, alfalfa
production does not benefit from trade barriers or direct payments. Research accounts
for about 15 percent of alfalfa support, while the input assistance (excluding water),
marketing assistance, infrastructure, and economy-wide policies provide about 35

percent. Excluding water, the alfalfa industry would have a PSE of 2.2 percent.

Meat and Poultry

Cattle and calves and poultry have similar policies and a similar overall level of
support; both have a PSE of around 2.5 percent. Research accounts for about 25
percent of the support in both industries. Both commodities benefit from the various
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government programs and agencies that are included in market assistance,
infrastructure, and economy-wide policies. Also, both commodities have federal and
states marketing orders to facilitate market promotion and research. A small share of
the poultry PSE originates in support under the Export Enhancement Program.

CONCLUSION

California agriculture is diverse. The policies that support and regulate the industry
are equally diverse. This chapter has not attempted a full economic analysis of these
policies, but has taken on the more modest task of describing key policies and
providing a set of summary measures of producer support. It is useful to reemphasize
here that the PSE does not measure welfare gains to producers or welfare losses to
consumers or taxpayers. Some of the policies described above may have little net
benefit to agriculture. Some policies primarily benefit rural landowners, who may or
may not be active agricultural producers. Other policies may provide substantial
benefits to consumers, and some may even provide net benefits to California as a
whole. A small subset of policies may even contribute to net world welfare gains as
conventionally measured. This chapter does not provide the analysis necessary to
substantiate any claims about welfare effects. Some of the literature we cite does
provide such analysis, and the reader is encouraged to consult those sources.

Given its commodity mix, California agriculture has an aggregate PSE below the
comparable figures for the United States as a whole. The major crop industries in the
state compete effectively with relatively little direct subsidy and almost no commodity-
specific support. These commodities tend to welcome policy reform of the sort, for
example, that is being pursued in the World Trade Organization. Other California
commodities, such as dairy and sugar, continue to maintain relatively high import
barriers and have traditionally resisted market opening and other policy reforms.
Nevertheless, many of these segments of California agriculture expect to prosper as
markets are opened and subsidies reduced.
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APPENDIX

Producer Subsidy Calculations

CCC Payments: For federal government payments we used average federal fiscal year figures for
2001 through 2003 for Production Flexibility Contract Payments (replaced in the 2002 Farm
Bill by a Direct Payment Program) and Market Loss Assistance Payments (replaced in the
2002 Farm Bill by a Counter-Cyclical Payment Program). The data is available at the USDA
Farm Service Agency (FAS) website at (http://www.fsa.usda.gov/dam/bud/bud1.htm). We
used national payments and apply the California commodity share of value of production.
We used three-year average data from crop years 2000 through 2002 for Loan Deficiency
Payment and Marketing Loan gains. The California data is available at the FAS website at
http://www.fsa.usda.gov/dafp/psd/reports.htm. The PSE for cotton also includes the Step 2
user marketing payments X California share of cotton value. Here we applied the average for
the federal fiscal years 2001 and 2002.

Crop Insurance: The PSE measure from crop insurance is not the expected value but the actual
net cash flow to producers in a given year. This is equal to the total indemnities minus the
sum of the total premium, the subsidy, the farmer’s cost share and the premium discount,
which are essentially the total indemnities minus the producer premium. Recent crop
insurance data for crop and states is available from the USDA Risk Management Agency at
http://www.rma.usda.gov/data/

Trade Barrier, Dairy: (California price-world price) X California production. Monthly 2002
California production is used for cheddar cheese, butter and non-fat dry milk and monthly
2002 prices are used (California Dairy Information Bulletin, 2002). The world price is a
simple average of the EU export price and the Oceania export price (Dairy World Markets
and Trade, USDA FAS, 2002).

Trade Barrier, Sugar: 2001 California value of production X the ratio of 2001 world price to 2001
domestic price. We calculated the price ratio to be 0.43 (the world price is 43 percent of the
U.S. price). The benefit to sugar producers is 57 percent of their revenue. U.S. and world
sugar prices come from the USDA ERS Sugar and Sweetener Yearbook, 2003, available at
http://www.ers.usda.gov/Briefing/Sugar/Data/data.htm. California sugar beet value of
production comes from the 2002 California Agricultural Resource Directory (2002).

Grazing Fees: Difference between private and public price for grazing AUM X the total number of
California AUMs on public lands. (The AUM is the amount of forage needed by an “animal
unit” (AU) grazing for one month. The animal unit in turn is defined as one mature 1 000
pound cow and her suckling calf). The private price per AUM was obtained from the USDA,
NASS Agricultural Prices, available at: http://jan.mannlib.cornell.edu/reports/nassr/
price/zap-bb/agpran02.pdf. The public price per AUM was obtained from the Bureau of
Land Management (http://www.ca.blm.gov).

California Dairy Marketing Order: $1.70/cwt price differential X 790 million Ibs SNF (amount of
quota) divided by 8.7 Ibs SNF/cwt. Amount of quota is determined in Sumner and Wolf
(1996).

Export Subsidy: EEP (and DEIP) 2000-2002 average expenditures X California commodity share
of national receipts. EEP (DEIP) expenditures are from USDA Foreign Agricultural Service
Export Program Statistic Summary (2003), available at http://www.fas.usda.gov/export.html.
For dairy and poultry, California market share is calculated from data available at the USDA
National Agricultural Statistical Service. DEIP benefit determined from Uruguay Round
Agreement maximum DEIP levels.
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FMD/MAP: 1999-2001 average allocation by commodity X California share of U.S. value of
production. Allocations are often made to specific trade organization, for instance the
California Prune Board. In such cases 100 percent of the payment was counted toward the
PSE. In more general payments, California share of U.S. value of production was taken into
consideration. Vegetable, fruit and nut expenditures divided by share of commodity value in
those categories. Expenditures are found at the USDA Foreign Agricultural Service Export
Program Statistic Summary (2003). The California share of U.S. value is calculated from data
of the USDA, NASS (2002).

Water: Subsidies apply for water from the Central Valley Project (CVP). The California
Department of Water Resource (DWR) supplied data on averages of irrigated acreage per
crop and irrigation region, and on average amount of acre-foot per acre of irrigated crop.
The product (total irrigated acreage X acre foot per acre) yields the total amount (in acre
foot) of water applied per crop per irrigation region. Subsidy rates were obtained from
Bureau of Reclamation data, which lists figures for the contract rates and actual costs per
acre-foot in the CVP regions. The difference between the actual cost and the contract rate is
assumed to be approximately equal to the subsidy rate. DWR crops were almost identical
with the crop selection in the PSE calculations. When that was not the case, crops were
grouped into existing groupings according to their value of production.

Inspection: Average state expenditures (1999-2001) X commodity share of California value.
Inspection includes payments for Animal and Plant Health Inspection Service, Grain
Inspection, Packers and Stockyard Administration and Food Safety Inspection Services.
State expenditures on agricultural plant and animal health, pest prevention and food safety
services are available in the Governors’ budget (2002).

Processing and Marketing: This includes 2001 CDFA expenditure for marketing, commodities
and agricultural services. CDFA expenditures are 2001 expenditures from the Governor’s
Budget 2001-2002 (2002).

Research: (California share of average U.S. expenditures (1998-1999)) X (commodity share of
California value) X (0.3). The California share of U.S. expenditures is calculated by
multiplying the market share derived from USDA National Agricultural Statistical Service
data (13 percent of U.S.) with the research expenditures in the U.S. notification to the WTO
(1999). The total expenditure listed here also includes California expenditure for the
Cooperative State Research, Extension and Education Service (CSREES). Commodity shares
are found in the 2001 California Agricultural Resource Directory (2002) data. The 30 percent
factor represents the authors’ estimate of the benefit from expenditure to producers.

Disaster Payments: Average national disaster payments (1996-2001) X (California share of U.S.
agricultural value) X (commodity share of California value). National disaster payment totals
are available at the USDA’s Economic Research Service (Statistical Indicators). The
California share of U.S. agriculture value is based on USDA National Agricultural Statistical
Value data. Commodity shares are found in the 2001 California Agricultural Resource
Directory (2002) data.

Farmer’s Credit; Fuel Excise Tax; Pest and Disease Control; Land Improvements; Taxation;
Transport: These are calculated as the product of (average U.S. expenditures (1982-1992)) X
(California share of U.S. agriculture value) X (commodity share of California value).
Expenditures are from Nelson, Simone and Valdes (1995). The California share of U.S. value
is obtained from the USDA’s National Agricultural Statistical Service (2003) and the
commodity shares are from the 2002 California Agricultural Resource Directory (2003).

179



CHAPTER 7

Water Infrastructure and Water Allocation
in California

Richard Howitt and Dave Sunding

Dave L. Sunding is a Professor and Cooperative Extension Specialist in the Department of
Agricultural and Resource Economics at the University of California, Berkeley, Richard Howitt is
a Professor, Department of Agricultural and Resource Economics, University of Calyfornia, Davis.

One of the major problems in California is that the state’s water is concentrated in
the north, but the majority of the state’s urban population and irrigated
agriculture is located in the south. California contains 32 million acre-feet of developed
water, of which 84 percent is used to irrigate 9.68 million acres of agricultural land.
Because such a large proportion of water resources is used for irrigated agriculture,
most water management conflicts involve the movement of water to or from irrigated
agriculture. While most of the water is used to irrigate field and fodder crops, the high
value vegetable and fruit crops generate the majority of agricultural revenues.
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State Water Project and Federal Central Valley Water Project

From the 1950’s to 1970’s different government agencies at the State and Federal level
implemented a massive water development program in California. This program was
built upon the traditional supply augmentation approach to water development.
Unfortunately this approach to water development is flawed. The main weakness of
the traditional supply based method is that it assumes that the demand for water is
perfectly inelastic and unchanging over time. An inelastic demand assumes that there is
little quantitative response to changes in the price of water. Under this planning
approach the quantity of water to be delivered by a water project is fixed, and the only
question is how to minimize the costs of supplying it. Economic analysis is then
performed to see if the total costs of the water project are less than the total benefits.

Both the State Water Project (SWP) and the Federal Central Valley Water
Project (CVP) were developed using the principles of the supply-based approach to
water development. The SWP was originally projected to supply an average annual
quantity of 4.2 million acre-feet of water in two stages. The first stage of 2.2 million
acre-feet was built and put into service in the late 1960’s and early 1970’s. However,
subsequent attempts to build the remaining 2 million acre-feet capacity have met with
effective opposition from environmental interests, who want to prevent any further
water development, and current contractors, who know that the average cost of water
delivered by the system will have to increase by up to 300 percent to finance the
completion of the planned project.

In 1994 the SWP project contractors and operators met to renegotiate the
conditions for water sales among contractors and the allocation of cuts in water
deliveries during drought periods. The resulting Monterey agreement also enabled
contractors who overlie a state operated groundwater storage project to exchange the
control of the project for surface water entitlements; these entitlements could then be
transferred to urban contractors. Finally, the agreement sanctioned the permanent
transfer of 130 thousand acre-feet of water from agricultural to urban users.

The CVP parallels the SWP and delivers 4.6 million acre-feet of water to both
urban and agricultural contractors. Urban contractors receive 10 percent of total water
deliveries while the remaining 90 percent of water is diverted to agricultural
contractors. The CVP was operational in 1965, but by 1992 there was considerable
political pressure to modify the operation of the project to reduce environmental
damage to different fish populations in the Sacramento River Delta. The resulting
Central Valley Project Improvement Act (CVPIA) reallocated water to environmental
uses by cutting water deliveries by 1 million acre-feet in normal rainfall years and by
804 thousand acre-feet in critical rainfall years. The CVPIA mandated that 800
thousand acre-feet of water be reallocated to instream uses to protect the salmon runs,
while 400 thousand acre-feet of water be reallocated to wildlife refuges (Hanak, 2003).

Water markets in the CVP districts are limited to local sales among agricultural
contractors. These sales are short in duration and are generated by differences in the
water allocations between farm regions and years. Due to institutional constraints,
CVP water is still largely used for agricultural irrigation despite a three-fold difference
between the value of water in nearby urban sectors and agricultural sectors.
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In recent years, State and Federal law have mandated a set of modifications that
affect both the state and federal water projects in California. In 1996 and 1997
California developed the 4.4 Plan that aims to reduce diversions from the Colorado
River to 4.4 million acre-feet over a period of 15 years. Moreover, in 2000 the
Environmental Water Account (EWA) was implemented by the state and federal
governments. The purpose of the EWA 1is to regenerate the fisheries of the San
Francisco Bay-Delta system while simultaneously securing water supplies to both
urban and agricultural users. Both these developments have encouraged water trading.

PEACE BREAKS OUT ON THE COLORADO RIVER

The year 2003 may have marked the end of a different sort of water conflict in
California—the long-running battle among districts drawing supplies from the
Colorado River. Resolution of this dispute, in particular the long-term transfer of
water from the Imperial Irrigation District to the San Diego County Water Authority,
was key to California retaining access to the Interim Surplus allocated to the state from
the Colorado River. The agreement was outlined in the Quantification Settlement
Agreement (QSA) signed in October by 11D, SDCWA, Metropolitan Water District
and Coachella Valley Water District.

Under the QSA, the 1ID agreed to cap its annual water use at 3.1 million acre-
feet. From that amount, the IID would transfer:

= 104,000 acre-feet yearly to the Metropolitan Water District of Southern
California under a 1988 agreement;

* 11,500 acre-feet to miscellaneous holders of present perfected rights;

* 67,700 acre-feet annually from recovered seepage from the All-American Canal
to the San Diego County Water Authority for two 55-year terms;

* 200,000 acre-feet annually to the SDCWA at an initial ramp-up of 10,000 acre-
feet yearly beginning the first year of the transfer, and at an increased ramp-up
beginning in 2017 until the maximum 1s reached;

* 103,000 acre-feet annually to the Coachella Valley Water District at a ramp-up
of 4,000 acre-feet yearly beginning in 2008;

= 1.6 million acre-feet, in two transfers of 800,000 acre-feet, for environmental
mitigation during the first 15 years of the transfer, with the first transfer
increasing at 5,000 acre-feet yearly beginning the first year of the QSA. The
second quantity would ramp-up at 20,000 acre-feet yearly beginning about
2008. The first quantity would be sold for $62.50 an acre-foot, while the second
would be sold for $175 per acre-foot. Both quantities would be sold to the
California Department of Water Resources, which would then sell them to
MWD. The profits from the sale would go to environmental mitigation.

Other provisions of the QSA covered restoration of the Salton Sea, compensation
for third party impacts of the transfer, exemption from state environmental
regulations, canal lining and other improvements, allocation of surplus water, and
“peace treaties” whereby the four parties agree not to challenge each other with respect
to certain areas of conflict (i.e., wheeling laws, water rights, etc).
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This transfer, while historic, is more like an intergovernmental reallocation than a
prototypical water market exchange. The QSA settled a large array of issues regarding
use and conveyance of Colorado River water, many of which were unrelated to the
transfer itself. There is also some question as to the willingness of IID to enter into the
agreement. While it appears that many landowners and the 11D itself will benefit
substantially from the agreement, local opposition to the transfer remained strong until
the Bureau of Reclamation found under a Section 517 proceeding that IID’s use of
water exceeded “reasonable and beneficial” amounts. This finding raised the possibility
that, unless transferred, 11D stood to lose a significant share of its annual use with no
compensation.

WATER MARKETS IN CALIFORNIA

State sponsored water spot markets developed in 1991 in response to severe droughts
and were repeated in 1992 and 1994. Since then, water trades by other agencies have
grown, so that by 2000 the total quantity of water traded under non-drought
conditions equaled 1991’s extreme drought trades (Hanak, 2002). The increase in
water trades since 1996 has predominantly been driven by environmental demands.

Table 1. Water Purchase Quantities by Institution (1000 acre-feet)

Year Private District Wholesale Bank State Federal Total

1996 341 634,364 45,181 0 0 27,055 950,484
1997 39,707 606,441 62,342 62,755 20 545,024 1,316,294
1998 59,998 433,325 48,433 199,839 19 216,423 958,042
1999 27,096 672,392 151,187 256,722 20,309 369,629 1,497,341
2000 9,148 709,584 336,192 175,557 0 509,722 1,740,203
Average 27,258 611,218 128,665 138,973 4,071 382,273 1,292,474
% Average 2.11 47.29 9.96 10.75 0.31 29.58 -

Source McCann & Cutter (2002)

Table 1 shows the breakdown of water purchases between 1996 and 2000 in
California by type of institution. McCann and Cutter (2002) classify water institutions
by the controlling agency: “private” denotes private water purchasers; “district”
denotes independent local water districts; “wholesale” denotes water trades negotiated
by third party water traders; and “bank” denotes water banks run by the state or
federal water agencies. It is clear from this data that the California water market was
been active over the five years from 1996 to 2000 even though hydrological conditions
were favorable, a fact that is also reflected in Figure 1. It is also apparent that two
groups have dominated the water purchasing market. Local water districts accounted
for 47 percent of water purchases, and federal agencies initiated 30 percent of water
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purchases over this five year period. In contrast to purchases, water sales have been
more evenly distributed among the different agencies. Between 1998 and 2000 the
different institutions accounted for the following percentages of average water sales:
“private” —4 percent; “district”—39 percent; “wholesale” —20 percent; “bank”
—15 percent; “state” —16 percent; and “federal”—6 percent. Evidently, local water

agencies play a dominant role in both water purchases and water sales.

Figure 1 shows that the incidence of water markets has varied considerably over
the past 17 years. To detect any systematic trend in the market, the effect of changes in
water scarcity and supply, shown in figure 2, needs to be disentangled from market

trends.

Figure 1. Total Water Transfers—California
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Table 2. Regression Statistics
R Square 0.813
Adjusted R Square 0.770
Standard Error 184.369
Observations 17
Significance of
Degrees of freedom F statistic F statistic
Regression 3 18.843 0.000051
Coefficients Standard Error t Statistic p-Value
Intercept 348.563 133.338 2.614 0.021
Ordinances 5.568 16.376 0.340 0.739
Water Index -46.046 16.892 -2.726 0.017
Time Trend 69.382 21.944 3.162 0.007
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Figure 2. Water Runoff Index—Sacramento Valley
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Figure 3 plots both actual transfers and regression predictions of water transfers
in California between 1985 and 2001. The regression fitted to water transfer data
confirms that rainfall levels have a significant effect on annual water transfers (Table
2). The data also confirms a positive correlation between the time trend and water
transfers. When expressed as a percentage of the mean (1993) level of water transfers,
the regression time trend shows an annual growth rate of 1.26 percent over the period.
We can conclude that the current data shows a stead_y growth in water markets despite
the recent predominance of relatively wet years.

In spite of the active and growing water market, Hanak (2003) points out that
California’s water market only accounts for 3 percent of total annual water use. Hanak
estimates that Central Valley farmers have accounted for approximately three-quarters
of all water sales, while the rest of the water has been supplied from Imperial and
Riverside Counties. According to Hanak, environmental regulations, rather than urban
agencies, have been the major sources of the increased demand for water. Direct
purchases for instream uses and wildlife reserves constituted over one third of
increased water trades since 1995, while agricultural activities in the San Joaquin
valley accounted for over half of the increase in water purchases. This increase in
agricultural demand for water stems from the reduction in contractual water deliveries
under environmental regulations. However, municipal agencies are the principal
purchasers of long-term and permanent water contracts, which constitute
approximately 20 percent of total water trades. The 2001 legislation that requires that
local governments ensure adequate water supplies for development is likely to increase
the urban demand for long-term water transfers.
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Figure 3. Total Water Transfers—California

= = = DPredicted

s A ctual
1600

1400 —

12
00 / 2

A ’
1000 A
800 R -

'S ’ N\

A A

600 £ b A

1000 Acre foot

F V.4

400 5

' 4
200 2
o.('-r"

4
0
oo P DN DN DD HH N DD DS
DD D DD DD DD P HH PN N DN S S
SN RN SUSUNRS N > F

RESISTANCE TO WATER TRADING

Within California there is considerable resistance to water trading which stems from
communities in the source regions. These communities are concerned that water sales
will generate significant “third-party” effects; i.e. trades may have an adverse impact
on both local groundwater users and the local economy. These concerns have arisen
from communities’ perception of the impacts of short-term water transfers in the early
1990’s, which involved the implementation of fallowing contracts by the state to
purchase water for the 1991 drought water bank. Water transfers, which were
accompanied by land fallowing, slightly reduced the demand for labor and other farm
inputs and also decreased the supply of raw materials to local processors. Howitt
(1994) estimated that losses in county income in two counties that transferred water
ranged between 3.2 percent in Solano County, where 8 percent of the acreage was
fallowed for transfers, to 5 percent in Yolo County, where 13 percent of the irrigated
acres were fallowed.

Those farmers who replaced the surface water they had sold by pumping
additional groundwater were accused of reducing both the quantity and quality of
water available to other users. Because groundwater resources are not regulated by the
state, the implementation of the Californian water market has sparked concerns that
aquifers will be subject to uncontrolled mining. The experience of the 1990’s has
exacerbated another source of anxiety: local officials fear that once water has been
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transferred elsewhere, local communities will have insufficient money and political
influence to retrieve these water entitlements (Hanak, 2003).

Currently, state approval is only required for water transfers pertaining to surface
water entitlements that were acquired since 1914, certain types of groundwater
banking and any water that is conveyed through a publicly owned facility. The state
only actively safeguards against negative economic impacts on source counties when
water is conveyed through these publicly owned facilities. In the other two cases,
traders are obligated not to harm other surface water rights-holders, fish and wildlife.

Rural counties have attempted to protect their water interests by implementing
local restrictions on water marketing in the form of local ordinances (Figure 4). By late
2002, 22 of the state’s 58 counties had put ordinances into effect (Hanak, 2003). These
ordinances mandate the acquisition of a permit before exporting groundwater or
extracting groundwater to substitute for exported surface water. Individuals who wish
to obtain a permit have to undergo an environmental review process. According to
Hanak, the very low number of permit applications indicates that this process acts as a
deterrent to water trades, rather than as a screening mechanism. Statistics for 1990 to
2001 suggest that the implementation of groundwater export restrictions reduced a
county’s water trades by 14,300 acre-feet and transferred 2,640 acre-feet of water
purchases to in-county buyers. Since 1996 total groundwater exports were reduced by
932,000 acre-feet or 19 percent and total water sales were reduced by 787,000 acre-
feet or 14 percent (Hanak, 2003).

Figure 4. County Ordinances Passed
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While the 1994 appellate court decision favoring Tehama County sanctioned the
implementation of groundwater ordinances, counties do not have the legal authority to
ban crop fallowing, although several counties have implemented such policies.
According to Hanak, these counties tend to have boards that are elected by the general
community, as opposed to boards that only permit landowners to vote. In general,
landowners are more likely to fallow land for the water market, especially when crop
prices are low.

Section 1745.05 of the Water Code mandates that any fallowing proposal that
exceeds 20 percent of the local water supply must undergo a public review. Hanak
found that water districts that implement fallowing programs tend to include
restrictions in these programs that ensure that the viability of idled land is maintained
and that landowners who engage in land idling are not solely engaged in selling water.

In summary, a well functioning water market is seen as essential to California’s
ability to adapt its restricted developed water supplies to changing demands for water.
Over the past seventeen years the water market has evolved different forms and has
shown steady growth despite relatively good water years. However in recent years,
local 