
If medfly infestation triggered a trade ban . . . 

Embargo on California produce would 
cause revenue, job loss 
Jerome B. Siebert P Todd Cooper 

The establishment of the medfly 
in California would have signifi- 
cant impacts, paMxdarly on the 
citrus industry. This study investi- 
gates the economic impacts that 
might arise if Asian countries im- 
posed an embargo on California 
produce. Increased costs of con- 
trolling an established medfly, 

whether or not an embargo were 
imposed, would range from $493 
million to $875 million. The impo- 
sition of an embargo would result 
in additional revenue losses of 
$564 million. The state economy 
could lose $1.2 billion in gross 
state product and more than 
14,000 jobs. 

This report focuses on the economic 
impact that an establishment of the 
Mediterranean Fruit Fly, Cerutitis 
cupitutu (Wied.), or the medfly, would 
have on California agriculture. Two 
scenarios are considered. The first sce- 
nario assumes that with appropriate 
production and postharvest controls, 
fresh produce could be shipped from 
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California. The second scenario looks 
at additional impacts from market ad- 
justments if Japan, Korea, Taiwan and 
Hong Kong imposed a trade embargo. 

The medfly is an imported pest 
whose infestations have serious conse- 
quences for California agriculture as 
documented by R.V. Dowel1 in a 1983 
HortScience 18(1) article, ”The Medfly 
in California: The Threat.” A 1980-81 
infestation was ultimately eliminated 
at great expense - reported to be over 
$100 million - to the state of Califor- 
nia and the federal government. Since 
then, significant public funds have 
been spent on eradication efforts for 
subsequent infestations. In 1989-90 an- 
other medfly infestation occurred 
(similar to the 1980-81 infestation) and 
medfly findings continued to be re- 
ported in 1994. 

efforts, the economic impact on the 
California agricultural industry has 
been minimal compared to the poten- 
tial damage. However, eradication ef- 
forts have not been without contro- 
versy. The infestations to date have 
been in urban areas. The protocol for 
eradication involves a system of traps, 
aerial application of malathion-treated 
bait, and the use of sterile male med- 
flies. The most controversial part of 
the protocol is the aerial application of 
bait. This technique has raised fears 
and concerns among urban residents, 
and, coupled with diminished avail- 
ability of public funds, has caused offi- 
cials at the local level, public interest 
groups, environmental groups and 
health and safety groups to raise ques- 
tions about the necessity of eradicating 
the medfly. 

Two previous studies have exam- 
ined how establishment of the medfly 
would impact California agriculture. 
The first was done in 1981 by Daniel 
Galt and Barbara Albertson, UC Berke- 
ley; the second study, completed in 
1991 by Siebert and Pradhan, was an 
update of the first with further elabo- 
ration of market and integrated pest 
management consequences. Both stud- 
ies focused primarily on the increased 
costs that would be borne by Califor- 
nia agriculture, but the second study 
quantified the potential export market 

Because of aggressive eradication 

that would be affected if an embargo 
were put in place. 

The recent outbreak of the medfly 
in the 1993-94 season has raised the 
specter of a possible embargo of Cali- 
fornia products by Japan, and in turn, 
Korea, Taiwan and Hong Kong, which 
usually follow Japan‘s lead. This con- 
cern has increased with the discovery 
that the medfly has spread eastward 
into Riverside County and near com- 
mercial citrus orchards. Japan has inti- 
mated that if a fertile female medfly is 
found in a commercial orchard, it will 
consider placing an embargo on ship- 
ments of fresh fruits and vegetables 
from California. (While the question 
could be raised regarding why the em- 
bargo should affect the entire state 
when only a small part of its produc- 
tion area is affected, it should be noted 
that the issue of trade sanctions is a 
political one, and not necessarily 
based on science.) A major question 
arises as to what the economic impact 
of an embargo would be on the Cali- 
fornia agricultural sector and the Cali- 
fornia economy. 

Costs of controlling medfly 
The list of crops that serve as hosts 

to the medfly is quite extensive. In the 
1991 study, which examined impacts 
of the medfly on production costs, 22 
different commodities were included: 
apples, apricots, avocados, bell pep- 
pers, cherries, dates, figs, grapes, 
grapefruit, kiwis, limes, mandarin or- 
anges, nectarines, olives, oranges, 
peaches, pears, persimmons, plums, 
prunes and tomatoes (both processed 
and fresh). In 1992, these commodities 
represented nearly 1.6 million acres of 
irrigated cropland and over $4.2 bil- 
lion in value of farm production. The 
farm value of exports amounted to 
$559 million with a substantial amount 
shipped to Japan and other Asian 
countries. 

The assumption made in the pro- 
duction-cost study was that through 
periodic and regular applications of 
malathion-treated bait in commercial 
operations, a marketable product 
would be produced. Increased costs 
would come from the application of 
bait and, for crops shipped from Cali- 

fornia in a fresh state, the additional 
costs of a postharvest treatment using 
methyl bromide or a cold treatment to 
meet U.S. Department of Agriculture 
quarantine requirements. This 
postharvest treatment would not be an 
option under an embargo because the 
importing countries would probably 
prohibit all fruits and vegetables. 

marized in table 1 and are based on in- 
terviews with government, industry 
and UC personnel. Under this sce- 
nario, increased costs to the industry 
would range from a low of $349.6 mil- 
lion to a high of $731.9 million. The 
reason for this range is that effective 
application of pesticides depends on 
weather conditions and the length of 
the season. The estimated cost for 
postharvest quarantine treatments was 
$135.3 million, which includes the cost 
of the treatment and the loss of fruit 
due to treatment damage. An addi- 
tional $8.1 million in transportation 
costs was also estimated for move- 
ment to and from treatment facilities. 
Hence, total annual costs of control- 
ling the medfly were estimated to 
range from a low of $493 million to a 
high of $875.3 million. Compared to 
the 1992 total value of production for 
the crops affected, these costs are sub- 
stantial. 

Market impacts of an embargo 
The second scenario introduces 

consideration of a trade embargo. Pre- 
vious production-cost studies did not 
estimate the economic impact of a 
trade embargo. In this study, the prod- 
ucts affected are fresh shipments of 
apples, apricots, avocados, bell pep- 
pers, sweet cherries, dates, figs, table 
grapes, grapefruit, kiwis, lemons, 
limes, tangerines, oranges, nectarines, 
peaches, pears, persimmons, plums 
and tomatoes. These commodities do 
not match those of the 1991 study. The 
reason for this disparity is due to the 
nature of an embargo that would 
likely include all exported commodi- 
ties to the countries in question due to 
the political reasons discussed previ- 
ously. For example, in the 1991 pro- 
duction-cost study, lemons were ex- 
cluded due to scientific data that 

The annual cost increases are sum- 
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excluded them as hosts. However, un- 
der an embargo, the importing coun- 
tries are likely to be more concerned 
with potential contamination than in 
whether protective steps can be taken, 
and tend to err on the side of total ex- 
clusion. Hence, for this study, lemons 
are considered. 

the California Agricultural Statistics 
Service, the 1992 farm value of these 
products was $2.1 billion and the farm 
value of total exports was $354.8 mil- 
lion. These crops were grown on 
655,000 acres, 8.5% of the total 1992 
harvested acres in California. The 1992 
total f.0.b. value (representing the 
value of the product in packed form, 
ready for transportation to a buyer, 
but excluding transportation costs) of 
these products was $2.9 billion. This 
estimate includes both domestic and 
export products, but excludes toma- 
toes for which there was no available 
data. The total f.0.b. export value was 
$605.5 million, and the f.0.b. value of 
shipments to Japan, Korea, Taiwan 
and Hong Kong was $376.3 million, 
amounting to 62.1% of total exports 
for these products. 1992 export data 
for each product potentially affected 
by an embargo are listed in table 2. 

Model for estimating impacts 
The loss of markets in Japan, Korea, 

Taiwan and Hong Kong would be sig- 
nificant. These particular markets are 
the result of 5 to 10 years of difficult 
trade negotiations and investments in 
promotion and advertising. They are 
lucrative markets characterized by 
growing economies and a rising level 
of per capita income. If these markets 
were lost due to an embargo, the prod- 
ucts would probably be shipped to the 
U.S. domestic market on a short-term 
basis because alternative markets are 
not readily available. Short-term, in 
this context, is defined as a period 
long enough to develop alternative 
markets - perhaps 2 to 5 years- 
through the same process that was in- 
volved in developing the lost markets. 

If alternative export markets are not 
developed, the long-term impact 
would likely be a shrinking of the in- 
dustries affected to pre-export levels. 

According to statistics published by 

In addition to the loss in sales, this 
would result in a significant loss in 
acres, assets and jobs, as well as de- 
creasing the costs of controlling the 
medfly as affected crop acreages di- 
minish. Estimating the long-term im- 
pacts would require a more complex 
model and data that are not readily 
accessible. 

The short-term impact would come 
about through a decrease in income 
from export sales, coupled with a sig- 
nificant domestic price decrease as 
these quantities are redirected initially 
to the domestic market, and, over 
time, to other export markets that will 
have to be developed. The estimation 
of this impact may be described as fol- 
lows: 

IMPACT = TRC-TRR 

where TRC = Current Total Revenue 

TRD = Total Revenue Domestic 

TRE = Total Revenue Export Sales 

Korea, Taiwan, Hong Kong) 
[TRE(JKTH)I + Total Export 
Revenue (Other) 

or [TRD + TRE] 

Sales 

TRE = Total Export Revenue (Japan, 

and TRR = Revised Total Revenue 
which equals [RTRD + RTRE] 

RTRE = Revised Export Revenue 
or TRE - TRE(JKTH) 

RTRD = Revised Domestic Revenue 

In order to estimate revised domes- 
tic revenue (RTRD), the following rela- 
tionships were used, which involved 
price elasticities of demand, a numeri- 
cal indicator of the relationship be- 
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tween a relative change in demand 
and the price of a good. 

RTRD = [TQC + TQE(JKTH)] x PR 

where TQC = Total Current 

TQE(JKTH) = Total Current Export 
Domestic Sales 

Sales to Japan, Korea, Taiwan, 
Hong Kong 

PR = The revised price due to 
increased quantities sold 
domestically 

The revised price (PR) is estimated 
by applying price elasticity of demand 
estimates to the change in domestic 
supplies. The theoretical relationship 
assumes that as supplies increase 

bewhile demand remains static, the 
price will decrease. The size of the de- 
crease depends on the value of the 
price elasticity of demand. Hence, the 
specific price elasticity used becomes 
highly important in estimating the im- 
pact of reduced exports using the 
model described above. 

Data used in estimation 
The data used in estimating the 

changes in revenues were obtained 
from various industry sources. Most of 
the commodities affected operate un- 
der a marketing order or commission 
that compiles the needed data; indus- 
try organizations also gathered some 
of the data. We used 1992 crop year 

data for the commodities evaluated. 
Table 2 shows the domestic shipments, 
total export shipments, average do- 
mestic price, average export price, and 
total revenues for each commodity for 
1992. Table 3 shows the volume of 
shipments to Japan, Korea, Taiwan, 
and Hong Kong, as well as prices for 
those markets if available. If prices 
were not available, we used the aver- 
age export price. For most commodi- 
ties, the average export price exceeded 
the average domestic price. 

The price elasticities of demand 
used in the study are listed in table 4. 
Sources for this data came from one of 
two primary sources. The first is a 
USDA Economic Research Service 
study estimating elasticities of de- 
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Impact estimates 
Estimates of changes in revenue in 

1992 due to an export embargo are de- 
tailed in table 5. Included are the esti- 
mated percent of change in domestic 
supplies, the estimated percentage 
change in domestic price, the esti- 
mated revised domestic price level, the 
revised revenue for the commodity, 
and the change in revenue or revenue 
lost. In most cases, the estimated 
change in price was small and not 
very significant as reflected in the lost 
revenue figure. However, for the cit- 
rus crops - grapefruit, lemons, navel 
oranges, and Valencia oranges - 
which were the most impacted, the es- 
timated revenue loss was highly sig- 
nificant (fig. 1). For grapefruit, the loss 
in revenue is estimated to be 51% of 
the 1992 levels; for lemons, 38%; for 
navel oranges, 15%; and for Valencia 
oranges, 55%. The loss in revenue for 
all of the commodities considered was 
$564.2 million or 20% of the 1992 value 
of shipments. 

This loss represents a decrease in 
income to growers, packers, and ship- 
pers of the commodities involved. At 
the levels indicated, it is highly un- 
likely that any profits would accrue 
for those commodities most heavily 
impacted. The costs of growing, pack- 
ing, and shipping the commodities 
would still occur. The question that re- 
mains is how long the industries in- 
volved would continue to produce at 

the levels that existed be- 
fore an embargo. 

The total impact of a 
medfly infestation on the 
industries involved 
should also take into ac- 
count the costs of con- 
trolling the pest. When 
these costs are added to 
the embargo estimates, 
they indicate even 
higher losses to the in- 
dustry. The total impact 
on the commodities 
would range from a low 
of $1.057 billion to a high 
of $1.44 billion. Included 
in these costs are ex- 
penses for postharvest treatment since 
USDA protocol calls for treatment of 
commodities shipped from infested ar- 
eas. These figures represent losses to 
all segments of the industries involved 
- from pesticide application costs to 
control the medfly to losses in rev- 
enues due to lost export markets and 
price decreases in domestic markets. 

In the short run, the domestic con- 
sumer would benefit from an em- 
bargo, particularly from citrus. As 
seen in table 5, price decreases range 
from no change in the case of apricots, 
to over 60% for grapefruit. How long 
the consumer will benefit from these 
price decreases will depend on how 
long it takes for the industry to re- 
adjust its production or to find new 

Fig. 1. Losses by commodity from medfly 
($ million). Total losses equal $564.2 million. 

markets. Price decreases of the magni- 
tude estimated for the citrus industry 
are expected to last no longer than 2 
years before production adjustments 
are made. 

In the long run, producers will 
eventually decrease production in or- 
der to raise prices enough to regain 
lost revenues and adequately cover 
capital investments. If only the effects 
of an embargo are considered, produc- 
tion would be decreased enough to 
raise prices to pre-embargo levels. 
However, if the increased costs of con- 
trolling the medfly are included, then 
prices might rise even more to cover 
higher costs for production, packing 
and shipping. This assumes no new 
technologies have been employed to 
offset these additional costs. 

Impact on California’s economy 
Another significant impact of an ex- 

port embargo due to medfly establish- 
ment would be the loss in revenue to 
the California state economy. The 
losses in revenue to the industries con- 
cerned would have an impact through 
a multiplier effect. However, in esti- 
mating this effect, we only considered 
the revenue losses from the embargo. 
While the net revenue from produc- 
tion and packing operations would de- 
crease due to increased costs in a 
broader analysis, the effect would not 
be similar to that of an embargo. In a 
broader analysis, production cost in- 
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creases would lower net revenues to 
growers and packers, but also result in 
more work for pesticide applicators to 
control the medfly; hence, the net im- 
pact would likely leave the impact on 
the California state economy un- 
changed. 

an export embargo would affect the 
state economy differently. The same 
costs would be incurred in production, 
but market effects would cause a de- 
cline in net income. This would mean 
a loss in income that would otherwise 
be spent on goods and services in the 
California economy. The impact of this 
is measured through a set of multipli- 
ers developed under the IMPLAN pro- 
gram, which measures changes in one 
sector of the California economy on 
the total. The net changes in output, 
total income, total gross state product 
and employment for California rela- 
tive to 1992 levels are shown below: 

However, the loss in revenue from 

Economic Variable Net Change 

output -$991.7 million 
Total income -$1,165.0 million 
Gross state product -$1,233.1 million 
Employment -14,190 jobs 

These figures represent losses to the 
California state economy in addition 
to revenue losses directly resulting 
from the export embargo. While these 
losses are small in relation to the over- 
all size of the California economy, they 
are marginally significant when con- 
sidering that California has recently 
undergone restructuring from a long- 
lasting recession and a large number 
of firms have left the state, creating a 
need for new business opportunities to 
support its workforce. 

Domestic embargo 
An additional embargo of Califor- 

nia produce by other states could also 
occur. Southern states, such as Florida 
and Texas, that have large fruit and 
vegetable industries might consider 
such an embargo. In fact, Texas did 
consider an embargo due to the med- 
fly infestation in the early 1980s, but 
the dispute was quickly resolved. An 
analysis of this potential situation was 

not attempted due to a significant lack 
of data. However, the same model 
would be used, and the expected out- 
come of the analysis would be an even 
larger loss in revenue for the indus- 
tries concerned. 

Summary 
The Mediterranean fruit fly poses a 

significant economic threat to Califor- 
nia agriculture if it becomes estab- 
lished. In considering the estimated 
impacts, it should be borne in mind 
that they were developed under as- 
sumptions that reflect the upper limits 
of conditions that may occur and do 
not take into account changes in man- 
agement practices, the extent of an in- 
festation, development of new mar- 
kets, and changing technologies that 
may mitigate the extent of the in- 
creased costs and revenue losses. 

In estimating the impacts, two sce- 
narios were considered. Under the 
first scenario, additional costs would 
be necessary to control the medfly in 
order to produce a marketable quan- 
tity of produce. The increase in costs 
could make some products non- 
competitive with other production ar- 
eas. In the second scenario, we intro- 
duced the threat of an export embargo 
by Japan, Korea, Taiwan and Hong 
Kong, which would result in addi- 
tional significant costs to the indus- 
tries affected, particularly citrus. If an 
embargo were to occur, domestic con- 
sumers would realize a short-term 
gain through lower prices. Longer 
term consequences would include a 
significant downsizing, particularly in 
the citrus industry. A loss of income to 
producers, packers and shippers from 
an embargo would have an impact on 
the California state economy, as well 
as a direct impact on the industries in- 
volved. Hence, policies to eliminate 
medfly infestations have a broader im- 
pact that need to be taken into account 
when considering changes. 
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