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After the Gold Rush, California agriculture consisted primarily of cereals and livestock. Tay, w grow a wide variety of high-value

crops and create value-added products such as cheese.

Structural adjustment, resources, global economy

to challenge California agriculture

Warren E. Johnston 1 Harold O. Carter

California agriculture now faces
perhaps its greatest challenges:
to maintain productivity in the
face of rapid population growth,
compete effectively for global
markets and manage increasingly
scarce natural resources. Intensi-
fication is a dominant feature of
California agriculture, evident in
the increase in fruits, vegetables,
nuts and value-added products.
But risk is also substantially
greater in the production and mar-
keting of these crops than in less-
intensive commodities. Agricul-
ture must confront and deal with
heightened public concerns about
food safety, clean water, pesticide
use, groundwater contamination,
worker safety, open space and the
long-term sustainability of scarce
natural resources, ecosystems
and species. Nonetheless, we be-
lieve that California’s agricultural
sector has adapted and re-
sponded to similar challenges in
the past and will continue to do so
in the future.

California agriculture is a highly
efficient food, fiber and floricul-
ture system. In the 1983 book, A Guide-
book to California Agriculture, we wrote
a chapter discussing current chal-
lenges and those relevant to the future.
Our comments focused on four major
policy issues: (1) growing concentra-
tion, (2) the availability of adequate
water, (3) land use and (4) environ-
mental problems. “All of these have
drawn increasing attention in the 1970s
and in the years to come will continue to
be debated as policy issues in a complex
and interdependent society,” we wrote
(Johnston and Carter 1983).

Despite significant progress, ele-
ments of these same issues can still be
listed as challenges for the first quarter
of the 21st century, although they have
been modified by rapid developments
of the past two decades.

In an environment of rapid, seem-
ingly continuous change, California
agriculture will, by 2025, experience
adjustments and structural changes as
farmers, ranchers and other decision-
makers respond to significant forces of
change. In spite of enormous agricul-
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tural advancements in the 20th cen-
tury and the current strength, diver-
sity and depth of our food and fiber
sector, California agriculture faces its
greatest challenges: to maintain pro-
ductivity in the face of rapid popula-
tion growth, mount competition for
global markets, and manage increas-
ingly scarce natural resources (Carter
and Goldman 1998).

California agriculture today

Following the Gold Rush, Califor-
nia agriculture consisted largely of
producing food for a relatively small
population and exporting cereals and
livestock products. The sector has
since evolved to encompass a much
wider variety of high-value crops and
products for domestic and export
markets.

The state’s physical resources in-
clude a forgiving climate, once ad-
equate but now increasingly chal-
lenged water supplies, and fertile
soils. To this, farm and ranch opera-
tors add sophisticated technology and
management systems. Other factors
include a well-organized input sector,
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the availability of adequate credit, a
world-renowned research and educa-
tion system, an efficient marketing
system and supportive governmental
policies (Siebert 1997).

The tempo of change has quickened
over the past quarter-century. Califor-
nia farm sales tripled between 1975
and 1997, from $8.5 billion to $26.8 bil-
lion, and now comprise one-eighth of
the total cash receipts of U.S. agricul-
ture. Agriculture provides 7.9% of
California’s gross state product, and
creates, directly or indirectly, more
than 1 in 10 jobs in the state (Carter
and Goldman 1998). More than 350
different crops and commodities are
produced by almost 74,000 farms.
More than half the nation’s fruits, nuts
and vegetables are produced in Cali-
fornia on only 3% of U.S. farmland
(USDA 1999) (table 1).

The diversity of California’s agri-
cultural sector arises from the exist-
ence of many different types of farms.
A few large commercial farms produce
the bulk of production; in 1997, farms
with more than $500,000 of sales
(10.7% of all farms) produced 84.3% of
the total value of agricultural prod-
ucts. But small farms are also evident
in the sector; 60% of all California
farms are less than 50 acres. These in-
clude part-time or hobby farms (26%
produce less than $2,500 each in sales)
and small specialty farms producing
high-value horticultural and niche
products. Farming is the principal oc-
cupation of only 53% of California
farm operators, with 29% of farmers
working 200 days or more off-farm
(USDA 1999). 1t is obvious to the care-
ful observer that diversity in type of
farms, in the scale of their operations
and other important characteristics
makes generalizations about
California’s agriculture difficult
(Johnston 1997).

Growth and intensification

Intensification is a dominant feature
of California agriculture, evident in
the increased production and value-
added activities of farms and agricul-
tural businesses. Value is added in
marketing channels, for example,
when nuts are processed in industrial
and consumer products; vegetables are

TABLE 1. Top 20 California agricultural commodities and 1997 value of production

California 1997 value of California share of
rank Commodity production U.S. rank U.S. production
million $ %
1 Milk and cream 3,626 1 17
2 Grapes 2,819 1 91
3 Mursery products 1,758 1 22
4 Cattle and calves 1,323 5 5
5 Lettuce 1,251 1 72*
6 Almonds 1,127 1 100
7 Hay 1,037 2 6
8 Cotton lint 984 2 14
9 Tomatoes 870 1 941
10 Flowers and foliage 729 1 22
11 Strawberries 686 1 82
12 Oranges 587 2 23
13 Chickens 473 -— 4
14 Broccoli 449 1 92
15 Walnuts 352 1 100
16 Rice 347 2 24
17 Carrots 345 1 76
18 Eggs, chicken 345 2 9
19 Lemons 266 1 89
20 Garlic 262 1 88

Source: CDFA 1999,

* Head lettuce only. California share of U.S. production for leaf lettuce is 81%.
T Processing tomatoes only. California share of U.S. production for fresh market tomatoes is 31%.

distributed as salad mixes, dips or snack
packs; milk is transformed into cheese
and other dairy products; wine is mar-
keted in consumer-friendly size and
price combinations; or basic meats are
transformed into “ready-to-eat” meals.
The trend toward intensification is
demonstrated by changes during the
past two decades in the distribution of
acreage and value of crop production
among field crops, fruits and nuts, and
vegetables. From 1980
to 1997, acreage in field
crops such as grain,
beans and cotton de-
clined relative to rising Vidaibiis
acreages of the more in- %
tensive fruit, nut and
vegetable crops. In
1980, field crops used
72% of cropland, but re-
turned only 43% of the
value, whereas fruits,
nuts and vegetables
grown on 28% of the
acreage contributed
57% of the value. In
1997, these more inten-
sive, higher-valued,
higher-risk crops
amounted to 78% of the
value, while using only
45% of acreage (fig. 1).
-Risk is substantially
greater in the production and market-
ing of perishable fruits and vegetables
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nuts |
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than in annual field-crop commodities.
Investments in permanent plantings
are large and must be paid back dur-
ing the period of economic produc-
tion. Costs associated with vegetable
crops are significant and market de-
mands can fluctuate widely within a
single cropping season.

The current production environ-
ment is intensely competitive for
land and water resources. There are
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Fig. 1. Harvested acreage and value of
production of California crops, 1980 and
1997. Source: CDFA 1999,
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Intensification has become a dominant feature of California agriculture. In 1997, grapes
were the state’s second most valuable commodity, behind milk and cream. California
wines are offered on the Napa Valley Wine Train.

ongoing needs for large amounts of
capital for development, infrastructure,
technology and production investments,
along with sophisticated business and
management skills. Capital flows into
agriculture not only from individual en-
trepreneurs, but also from institutions
and outside investors who demand eco-
nomic returns commensurate with per-
ceived commercial risks.

The next quarter century

California agriculture has generally
operated with a more global market
orientation than U.S. agriculture as a

There will be fewer farms.
Farming operations will
be more specialized and
intensive. There will be
continued pressure on
agriculture from statewide
population growth. And
some agricultural opera-
tions will fail in the
information-dependent
and quickly changing
environment of the new
millennium. o

whole, in part due to its ability to ex-
port to the Pacific Rim. California ac-
counted for slightly over 12% of U.S.
agricultural exports in 1997 (Carter
and Goldman 1998). The state also de-
velops and adopts new technologies
and has a longer history of addressing
environmental and natural-resource
management challenges in advance of
most other agricultural regions. For
example, UC scientists pioneered inte-
grated pest management (IPM), and
California was the first state in the na-
tion to require pesticide-use reporting.
The rest of the agricultural world has
yet to adopt many of the practices al-
ready familiar to California producers
and marketers.

Nonetheless, the Golden State’s pri-
vate and public decision-makers will
need to deal with greatly expanded
opportunities for international trade of
agricultural products and additional
environmental and resource con-
straints, while taking into account lo-
cal conditions that affect growers.

The further intensification of Cali-
fornia agriculture wiil be driven by
forces such as global competition for
domestic and export markets,
agriculture’s coexistence with a rap-
idly growing urban population, a
tighter resource base, changing politi-
cal and regulatory environments, and
structural changes affecting the num-
bers and concentration of producers,
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suppliers, processors and marketers in
the agricultural food and fiber system.

Population and resources

Today, California agriculture shares
natural resources such as land, air and
water with nearly 35 million people,
compared with 10 million in 1950. The
state is projected to grow to about 50
million people by year 2025 (California
Department of Finance 1998). A grow-
ing population inevitably generates
pressures on land, water and air re-
sources that greatly affect agriculture.
Even if agriculture maintains its eco-
nomic importance in California, its po-
litical power will wane as the state’s
growing urban population expresses
new priorities and the pressures to re-
allocate natural resources increase.

Population pressure. With
California’s coastal areas heavily de-
veloped already, inland communities
are under enormous pressure to ac-
commodate housing, commercial and
industrial development. The mid- and
southern Central Valley, California’s
traditional agriculture production ar-
eas, are projected to be among the
state’s fastest growing regions in com-
ing decades (Johnston 1991). Conflicts
and tensions between growers and
new residents at the rural-suburban
interface will significantly affect many
growers who are unable or prefer not
to sell farmland for development.
Many in agriculture are seeking im-
provements in land-use planning deci-
sions along the rural-suburban fringe
and in rural regions of the state, such
as agricultural conservation easements
and “Freedom to Farm” ordinances
that inform new residents about what
they may expect from living in an agri-
cultural area (Medvitz et al. 1999).

Water supplies. The reality of fi-
nite water supplies within the state,
concerns about declining water qual-
ity, and the consequences of evolving
public policies that will likely reallo-
cate quantities away from agriculture
for in-stream and nonagricultural uses
pose a significant concern to agricul-
ture. Emerging water markets will re-
allocate water to nonagricultural users
and quantities within agriculture from
lower- to higher-valued crops
(Sunding 2000). Many farmers will



make production decisions with less
than historically available quantities of
irrigation water and higher levels of
uncertainty in the 21st century.

Air quality. California has long ex-
perienced air-quality problems and
agriculture has been perceived as a
contributing factor. Regulations con-
cerning dust, burning and pesticide
drift are reducing agriculture-related
pollution in the Central Valley, but air
quality also continues to deteriorate
due to urban growth with the addition
of new industries, automobiles and
other pollution sources. Diminished
air quality affects plant health as well
as human health. As ozone levels rise
along transportation corridors, such as
Highway 99 in the Central Valley,
crop yields and profits are adversely
impacted (Winer et al. 1991). Regula-
tors have paid little or no attention to
the effects of general economic activity
on agricultural productivity.

Regulatory challenges

Agriculture must also confront and
deal with heightened public concerns
about food safety, clean water, pesti-
cide use, groundwater contamination,
worker safety, open space, and the
long-term sustainability of limited
natural resources, ecosystems and
species.

Federal, state and local govern-
ments have enacted laws and regula-
tions designed to address many of
these concerns. California agriculture
is generally recognized as the most
stringently regulated of all 50 states.
Regulatory standards within the state
often exceed those of the federal gov-
ernment and/or competing farm states
(Coppock 1996).

Mpyriad federal agencies regulate
California agriculture, including the
U.S. Environmental Protection Agency
(U.S. EPA), Department of Agricul-
ture, Fish and Wildlife Service and Bu-
reau of Reclamation, as well as state
agencies such as the California Envi-
ronmental Protection Agency, Depart-
ment of Public Health, Department of
Food and Agriculture, State Air Qual-
ity Control Board and State Water
Quality Control Board.

For example, in 1999 and 2000,
U.S. EPA announced the cancellation

of the pesticides
chlorpyrifos and me-
thyl parathion for
many food-crop uses
as well as a reduc-
tion of azinphos me-
thyl for many fruits
and vegetables.
These restrictions
are the first signifi-
cant regulatory ac-
tions taken under
the Food Quality
Protection Act
(FQPA), a 1996 law
that requires U.S.
EPA to re-evaluate
more than 9,000 pes-
ticide tolerances to
reduce health risks
to infants and chil-
dren. U.S. EPA’s
evaluatory efforts
are lagging behind
announced sched-
ules, leaving agricul-
ture exposed to con-
tinued uncertainty.
The costs of regu-
lation manifest them-
selves in many ways.
Indirect costs to
growers can affect
business decisions,
management flexibil-
ity, choice of products grown, resource
allocation and investments. In a sur-
vey by the UC Agricultural Issues
Center, about 85% of California farm-
ers said they experienced increased
paperwork and 70% changed their use
of chemicals or medicinals as a result
of government regulations (Coppock
1996). California farmers are particu-
larly concerned about the burden of
uncoordinated or duplicative regula-
tions, arbitrary enforcement and the
increasing numbers of regulations.
Clearly the policy choices of the
next quarter-century will have signifi-
cant impacts on California agriculture
and how it competes on the global
playing field. Continuing regulatory
uncertainty and the lack of economi-
cally viable alternatives to current
management practices affect competi-
tiveness and economic performance.
More growers will go out of business
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The globalization of trade provides more choices
for consumers, but also heightens the competition
faced by growers. With major ports such as
Oakland shipping to the Paclific Rim, California
accounted for 12% of U.S. agricultural exports in
1997.

unless policy-makers place a higher
priority on promoting the develop-

ment of both efficient and environ-

mentally friendly technologies and

practices.

Boom-and-bust cycles

As the agricultural sector shifts to-
ward greater dependence on higher-
value perennial tree and vine crops
and away from annual field and seed
crops, incomes and profits may be
subject to boom-and-bust cycles. Such
cyclical behaviors have long been rec-
ognized in the livestock industry due
to the long lead times and adjustment
lags for breeding stocks relative to
changing market demands for beef
and pork products. With tree and vine
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crops, cycles occur because investment
decisions are made far in advance of
production due to time lags for land
and water development, acquisition of
nursery stock, and initial nonbearing
periods ranging from 3 to 10 years.

In the past, California has seen sev-
eral boom-and-bust cycles in the per-
formance of perennial crops as new
plantings come into production in ex-
cess of market demand. Commodity
prices fall in response to increased
production, and decapitalization re-
sults in lower-priced sales of already
developed orchards.

Tree and vine crops have drawn
capital into agriculture during the past
decade because of attractive returns to
growers and the availability of signifi-
cant levels of outside investment and
financing. For these crops, increases in

bearing acreage from 1975 to 1997
range from 7% for walnuts to 3,500%
for pistachios (table 2). Production has
increased more than proportionately
due to the adoption of higher-yielding
varieties and improved cultural prac-
tices for newer plantings.

Tree and vine crops were expected
to face near-term marketing uncertain-
ties as significant new acreage comes
into production in the early 2000s. For
every 4.2 bearing acres of wine grapes
in 1997, another acre was planted but
not yet in production (table 2). In 2000,
most of these wine-grape acres will
have come into production, increas-
ing total gross acreage about 80%
over 1975 levels.

With the globalization of trade,
non-U.S. agricultural producers can be
expected to expand their exports. Asia

California agricultural production, 1975 and 1997

The production of field crops, fruits
and nuts, and vegetables makes up
the majority of the value of California’s
agricultural production. However, two
additional sectors — livestock and nurs-
ery and nursery products — are also of
great importance to the state’s agricul-
tural economy.

California’s livestock sector in-
cludes capital-intensive dairy and
poultry production, as well as the
more traditional, extensive, rangeland-
based production of cattle and sheep.
Four of California’s top 20 farm prod-
ucts in 1997 were livestock and poul-

1975 ($8.6 billion)

Nursery and
related products
3%

== Livestock and
products
33%

Vegetables
17%

£

Fruits and
nuts
19% R
Field crops
28%

Vegetables ll

try: milk and cream (1), cattle and
calves (4), chickens (13) and chicken
eggs (18) (table 1, p. 17).

Nursery, flower and foliage pro-
duction have grown enormously, as-
sociated with increased demands for
perennial plantings in agriculture
and to meet the flower and landscap-
ing needs of California’s growing
population.

Over past 25 years, fruit and nut
crops, vegetable crops, and nursery
and nursery products have grown in
importance while livestock and field
crops have declined (fig. 1).

1997 ($26.8 billion)

Nursery and
related products
10% <

S Livestock and
products
24%

Gf I'I
23% / Field crops
14%

Fruits and
nuts
29%

Fig. 1. Composition of California agricultural production, 1975 and 1997.
Source: CDFA 1999.
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and Southern Hemisphere nations
such as Chile, Australia and South Af-
rica are undergoing large increases in
acreage of some perennial tree and
vine crops. Consumers benefit from
the availability of additional products,
but U.S. and California producers will
also face more competition in the future.

The outlook for producers and mar-
keters will differ from crop to crop
over the next quarter century, depend-
ing on global demands and supplies.
Producers and financial institutions
must diligently investigate long-term
market conditions before expending
significant capital on new production
areas. For example, China is expected
to be the largest walnut supplier in the
world in coming years at the same
time that California walnut acreage is
increasing (Kirkpatrick 2000). If Cali-
fornia growers are not extremely care-
ful, they will experience recurrent pe-
riods of disequilibrium, and of longer
duration than when annual crops
dominated.

Forces of change in system

The transition from a commodity-
based agricultural industry to one
with differentiated, value-added prod-
ucts and a focus on the end-user is oc-
curring nationwide. This shift has ex-
isted in California for at least the last
quarter century and its ripple effects
have spread throughout the food and
fiber system.

Earlier, marketing outcomes were
primarily determined by the response
of consumers to available supplies of
food and fiber. There has, however,
been a progressive shift of power and
control over time away from produc-
ers toward end users and those firms
that have more intimate contact with
consumers. Suppliers find that they
must now respond to global consumer
demands as well as those of intermedi-
ate processors and marketing agents;
market power and control has shifted
significantly to buyers who have inti-
mate knowledge about consumer
needs and desires that has generally
been unavailable to growers. This is
the new paradigm that now dominates
much of the food and fiber system.

The structure of California’s and
the global agricultural business



economy will be further
transformed in the new
millennium as a conse-
quence of the continu-
ing emergence of the
new paradigm around
the globe. We foresee
four major “C” trends:
concentration and con-
solidation, coordination,
and contraction.

Concentration and
consolidation. Size and
information economies
are significant when ser-
vicing final demands,
assuring that product
moves efficiently
through the food and fi-
ber system from pro-
ducer to consumer. In-
creased concentration at
the retail and institu-
tional food-service lev-
els reflects these two re-
alities. Larger firms are more
dominant, reducing the number of
competitors in many agricultural mar-
kets. Large supermarket chains use bar
codes and other sophisticated means
to collect information about consumer
preferences, allowing them to profit
further from their market dominance.
The ownership of market information
by larger, private firms is in sharp con-
trast to commodity agriculture’s
longstanding reliance on government-
generated information for farm-based
decision making.

There has also been considerable
consolidation among processing and
marketing agents, the middle agents
between producers and end-users in
the food and fiber system, as they seek
to maintain countervailing bargaining
power in the marketplace. This con-
solidation is a direct response to the
concentration that has occurred at the
retail and food service levels.

About 60% of California farms are small and produce high-value horticultural or niche

products, such as honey at this farmers’ market. In the 21st century the state’s agriculture
will be defined by consolidation, concentration, coordination and contraction.

firms that move product through the
system beyond the farm gate. Pro-
ducers will either grow as indepen-
dent units by horizontal or vertical in-
tegration or respond to downstream
market demands by alliances or other
business arrangements.

Thus, concentration and consolida-
tion is occurring throughout the food
and fiber system for those firms that
are primarily commercial. Smaller
firms and farms will be viewed as less
attractive business partners and may
face the possibility of more frequent
and acute fluctuations in receipts than
larger, more commercial counterparts.
To compete and operate efficiently as
suppliers, farmers and ranchers will
need to become much more sophisti-

cated in their uses of and access to
good-quality information. Small firms
will be more successful in local and
smaller niche markets, but at a disad-
vantage in competing effectively in the
larger evolving markets for food and
fiber.

Coordination. Many California
growers are experienced in the use of
negotiated market contracts with pro-
cessors and marketers, selling directly
without involving middlemen, except
perhaps bargaining associations. Con-
tractual arrangements specifying cul-
tural, harvest and delivery conditions
move buyers and sellers into closer re-
lationships with each other. The prac-
tice assures that production will be
sold and supplies purchased, reducing

TABLE 2. Tree and vine crop statistics, 1975 and 1997

Phil Schermeister

With fewer larger and more pow- Bearing Bearing Nonbearing Ratio bearing to
s ! acreage acreage Increase acreage nonbearing acreage

erful entities between them and con- 1975 1997 1975 to 1997 1997 1997
sumers, farmers, too, are forced to %
adopt strategies to become better inte- 5115145 248759 410,000 +65 13,100 6510 1
grated into the new business environ-  Pistachios 1,666 60,000 +3,500 13,400 46101

Y Walnuts 165,838 177,200 +7 20,900 8.9to 1
ment. The ability to SUPPIY larger vol- 00 grapes 63,124 76,700 +20 13,100 5.810 1
umes of produce meeting buyer Wine grapes 225,161 329,000 +46 78,300 42101

specifications on a year-round basis
will be favorably viewed by the larger

Source: CDFA 1999,
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With new developments pushing into rural
areas, farmers are seeking land-use
changes such as conservation easements
and “Freedom to Farm” statutes.

price risk and providing benefits to
contracting parties. Terms of contracts
are undergoing change as market and
performance conditions change. The
trends of greater coordination and
contracting between suppliers and
processors and marketers will surely
intensify in the future. More attention
needs to be focused on contractual al-
ternatives as markets become more
specialized to balance untoward mar-
ket power and control that can result
from continued concentration and
consolidation in the food and fiber
system.

Contraction. The information su-
perhighway may further reduce the
number of transactions and partici-
pants in the food and fiber system. If
so, contraction will reduce the power
of middlemen in the continuum be-
tween producers and consumers, and
between producers and farm-input
suppliers. The potential of business-to-
business e-commerce will change the
relative economic returns to partici-
pants. Economic benefits will flow to
larger firms, consortiums of small
firms, and growers who become profi-

cient in the use of emerging infor-
mation technologies, including
business-to-business e-commerce
options.

For example, growers are be-
ginning to skip the middleman
and connect with processors and
marketers over the Internet; at the
same time, they are doing more
processing and direct-marketing
themselves. Improved information
about markets and competitors
may lead to better decisions and
could reduce adverse, cyclical
commodity-price behavior.

Future in focus:
California agriculture in 2025

Many of the challenges faced
by growers during the past quar-
ter-century — natural resources,
global competition, water supplies

.— will persist during the next 25
years, awaiting mitigation and so-
lution in an environment of rapid
change. All firms in the food and

fiber system will be more closely re-
lated in real time and market signals
will be transmitted to suppliers ever
more rapidly.

We can make several obvious asser-
tions with certainty about California
agriculture in 2025. There will be
fewer farms. Farming operations will
be more specialized and intensive.
There will be continued pressure on
agriculture from statewide population
growth. And some agricultural opera-
tions will fail in the information-
dependent and quickly changing envi-
ronment of the new millennium.

However, these sorts of changes are
not new or unusual.

Such changes have long been a fea-
ture of California’s agricultural sector,
which continually adapts and re-
sponds to production and marketing
challenges. The tempo of change will
be amplified and accelerated by recent
innovations and structural adjust-
ments outside of farms. The chief cop-
ing strategies for growers during the
next quarter-century will be those that
recognize the altered structure of the
food and fiber system and that master
the realities and potential of new elec-
tronic information technologies. The
most successful firms will be those
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that are strategically managed to en-
sure continued economic viability in a
period of changing domestic and glo-
bal markets, while minimizing uncer-
tainties imposed by public attitudes,
regulator decisions and more variable
market outcomes.

W.E. Johnston and H.O. Carter are Pro-
fessors Emeriti, Department of Agricul-
tural and Resource Economics, UC Davis,
and members of the Giannini Foundation
of Agricultural Economics.
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