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MISSION AND SCOPE: 
 
The International Agricultural Trade and Policy Center (IATPC) was established in 1990 
in the Food and Resource Economics Department (FRED) of the Institute of Food and 
Agricultural Sciences (IFAS) at the University of Florida. Its mission is to provide 
information, education, and research directed to immediate and long-term enhancement 
and sustainability of international trade and natural resource use. Its scope includes not 
only trade and related policy issues, but also agricultural, rural, resource, environmental, 
food, state, national and international policies, regulations, and issues that influence trade 
and development. 
 
OBJECTIVES: 
 
 The Center’s objectives are to: 
 

• Serve as a university-wide focal point and resource base for research on 
international agricultural trade and trade policy issues 

• Facilitate dissemination of agricultural trade related research results and 
publications 

• Encourage interaction between researchers, business and industry groups, 
state and federal agencies, and policymakers in the examination and 
discussion of agricultural trade policy questions 

• Provide support to initiatives that enable a better understanding of trade and 
policy issues that impact the competitiveness of Florida and southeastern 
agriculture specialty crops and livestock in the U.S. and international markets 
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Abstract: Methyl bromide is a critical soil fumigant used in the production of several 
fresh fruit and vegetables grown in the U.S.  The U.S. Clean Air Act of 1992, as amended 
in 1998, requires that methyl bromide be phased out of use by 2005. A mathematical 
programming model of the North American vegetable market indicates that the 
elimination of methyl bromide will have significant impacts on U.S. growers of fruit and 
vegetables that rely on methyl bromide for soil fumigation purposes. The schedule for 
eliminating methyl bromide has resulted in a 50% decline in methyl bromide availability 
and has resulted in significant increases in the price of methyl bromide. The vegetable 
industry has not felt the impact that the reduction in methyl bromide may have, however, 
as increases in price have partially offset the decline in overall availability. Increases in 
price have reduced the use of methyl bromide for lower valued uses, and new application 
technologies have reduced the required application rate of methyl bromide for effective 
control of pests and diseases. Larger impacts on the fruit and vegetable industry are 
expected as the 20% reduction in 2003 and the total elimination in 2005 are imposed. 

 
Keywords: methyl bromide, Montreal Protocol, U.S. Clean Air Act, North American 
Vegetable Market, strawberries, tomatoes, bell peppers, eggplant, cucumbers, squash, 
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 Methyl bromide is a critical soil fumigant used in the production of several fresh 

fruit and vegetables grown in the U.S.  Parties to the Montreal Protocol on Substances 

that Deplete the Ozone Layer (the international agreement that monitors ozone depleting 

substances and provides international regulations on their production and use, also known 

as the Montreal Protocol) declared at their November, 1992 meeting that methyl bromide 

had an ozone depletion potential (OPD) of 0.7, well above the 0.2 ODP required to be 

declared as a Class I ozone depleting substance. The U.S. Clean Air Act of 1992, as 

amended in 1998, requires that methyl bromide be phased out of use on a schedule that is 

synchronous with the schedule for developed countries that are party to the Montreal 

Protocol. That schedule called for a: 

-25% reduction in methyl bromide use in 1999 from 1991 base levels; 

-a second 25% reduction in use in 2000; 

-a 20% reduction in 2003 and; 

-complete phase out scheduled for January 1, 2005. 

 
Research by VanSickle et al. (2000) indicated that the complete phase out of methyl 

bromide would have a $218 million impact on growers in Florida and a $218 million 

impact on California growers. These losses are partially offset in the marketplace as 

Mexico is expected to increase their revenues by $134.  

 
 
 
 



Historical Perspective 
 

Methyl bromide has been a critical soil fumigant in the production of many 

agricultural commodities for many years. Soil treatment accounted for 76% of the methyl 

bromide use globally in 1992 with post harvest treatments accounting for roughly 22% 

(TEAP, 1997). Strawberries and tomatoes have been the two most critical crops for soil 

fumigation purposes, accounting for 35% of the soil fumigation use. While significant 

progress has been made in developing alternatives to methyl bromide, no alternative has 

been identified which permits a seamless transition where comparative advantage is 

minimally impacted by the elimination of methyl bromide and the effected producers can 

continue to compete with other producers of those crops. 

The phase out of methyl bromide has resulted in a 50% reduction in use with the 

first two 25% reductions already occurring.  The VanSickle model was used to estimate 

the impact this phase out was expected to have and then used to predict the impacts that 

the 20% reduction in 2003 would have on the industry and the complete phase out in 

2005.  

 The VanSickle et al. model is a spatial equilibrium model that accounts for 

production of those fruit and vegetable crops that depend on methyl bromide as a pre-

plant soil fumigant and those crops that are competitive with crops that use methyl 

bromide. Crops that were identified as being potentially impacted by the phase out of 

methyl bromide included tomatoes, bell peppers, cucumbers, squash, eggplant, 

watermelons and strawberries. Producing areas included in the model for these crops 

included Florida, California, Mexico, Texas, South Carolina, Virginia, Maryland, 

Alabama and Tennessee. Florida was separated into four producing areas: Dade County, 



Palm Beach County, Southwest Florida (near Immokalee) and West Central Florida (the 

Palmetto-Ruskin area). Mexico was included with two separate producing areas: the 

states of Sinaloa and Baja California. California was separated into two producing areas 

for strawberries: Southern California (Orange, Ventura, San Diego and Loa Angeles 

Counties) and Northern California (the balance of the California crop).  

The model is summarized in VanSickle et al. (2000). The model estimated 

baseline acreage and production for each of the crops in each of the areas. The model was 

baselined in 1993/94 since that season was judged to be characteristic of a more normal 

season without weather events or international trading practices that would have distorted 

the results. The baseline solution for the model performed reasonably well in replicating 

the observed pattern of shipments and acres planted for the 1993/94 season. The baseline 

solutions for acreage, production, revenues and prices are contained in tables 1 though 4.  

 The model was used to estimate the impacts that the phase out of methyl bromide 

has had and will have on the North American market. Alternative production practices 

where methyl bromide is not used were modeled for costs and productivity and then 

included in the North American model along with those production practices used in 

1993/94. The model was solved to determine the optimum allocation of production of the 

crops in each area given the resulting comparative advantages of producers in each of the 

regions for each of the crops. The results specified the amount of methyl bromide used in 

acre units of production for the crops. The phase out was then replicated by restricting the 

number of acre units using methyl bromide to 75% of the baseline (1999 reduction), 50% 

of the baseline (2001 reduction) and then 30% of the baseline (scheduled 2003 



reduction). The total banning of methyl bromide would be the same as that reported by 

VanSickle et al.  

The results for the acres planted, production and revenues for each producing area 

under each of these assumptions are contained in tables 1 through 3. The tables split 

acres, production and revenues between that produced using methyl bromide and that 

produced without the use of methyl bromide (i.e., using an alternative production 

practice).  

 The results of the model do fairly well in replicating the evolution of the industry 

after the first two reductions in methyl bromide use. For Florida, the model predicts a 

significant decline in acreage planted to tomatoes in Dade County and in Southeast 

Florida. This has in fact occurred with Dade County declining in acreage planted to 

tomatoes from 5,030 acres in the 1993/94 season to 3,658 acres in the 2000/01 season. 

Palm Beach County has declined from 5,875 acres in 1993/94 to 4,255 acres in 2000/01. 

The model also correctly predicted the significant increase in acres planted to tomatoes in 

Southwest Florida. Tomatoes were a significant crop in 1993/94 in Southwest Florida 

with 21,600 acres planted to tomatoes, but the acreage declined significantly in the 

1996/97 and 1997/98 seasons, primarily as a result of the low prices during the period 

when Mexico was selling fresh market tomatoes at prices below fair market value. The 

suspension agreement signed with Mexico in December, 1996 helped to offset some of 

those losses and acreage continued to increase through the 1999/2000 season when 

acreage was 18,700 aces planted compared to only 14,600 acres in 1997/98. 

 



 The model also performs well in predicting the significant declines in acreage that 

occurred in Florida in the bell peppers and cucumbers and in predicting modest increases 

in the acreage planted to strawberries.  Overall, the model does follow the trends in 

production from the baseline and the expected impacts of the reduction in methyl 

bromide use in 1999 and again in 2001. The impacts are not as severe as expected, but 

those impacts were not expected to be as severe as the model predicts because of how the 

methyl bromide phase out has been implemented. The phase out of methyl bromide use 

has been implemented by restricting the volume of methyl bromide that can be produced 

and sold. Soil fumigation use of methyl bromide amounted to 76% of the total use of 

methyl bromide in 1992, with post harvest use accounting for about 22% and other uses 

accounting for the remaining use. In addition, soil fumigation use of methyl bromide 

amounted to only 75% of the global use of methyl bromide in 1992 (TEAP, 1997) and 

the crops included in the VanSickle model accounted for less than 42% of the methyl 

bromide used for soil fumigation. The high value nature of the crops included in the 

VanSickle model and the economic impact a total ban is expected to have on those 

producers therefore suggests that much of the expected impact has been delayed as 

significant use of methyl bromide for soil fumigation has been shifted from crops with 

lower expected benefits to the crops in the VanSickle model that require methyl bromide 

for maintaining comparative advantage. The price of methyl bromide has increased 

significantly since 1991, increasing from an average price of $0.95 per pound for a mix 

of 98:2 (98% methyl bromide, 2% Chloropicrin) to an average price of $2.65 per pound 

in 2002 for a 67:33 mix. This increase has allocated the use of methyl bromide to the 

higher value uses, of which pre-plant soil fumigation for fruit and vegetable production is 



expected to be the higher value uses for methyl bromide. The reduction in availability has 

also led fruit and vegetable producers to use new technologies (Raven Systems vs. the 

older calibration systems) that allow the growers to use less methyl bromide to insure 

same effective control of the pests and diseases. For these reasons, the reduction in 

methyl bromide production of 50% has not had its greatest impact on the crops included 

in the VanSickle model. Therefore, the 2003 phase out of an additional 20% of the 

methyl bromide use will be expected to have more significant impacts than the first 50% 

and the complete banning of methyl bromide will have its largest impact in 2005 if it is 

completed phased out of use.  

Conclusions 
 
 The continued phase out of methyl bromide is expected to continue the trends 

identified in the first two scheduled reductions, but be much more severe. The model 

predicts a continued decline in tomato production in Dade County, Florida and in the 

tomato, bell pepper and cucumber production in Southeast Florida. Southwest Florida is 

expected to increase production of these crops to offset some of these losses, but the 

larger increases will come in Mexican production of these crops. 

 The expected impact on the U.S. market through the 2005 elimination will be 

most felt in the strawberry market. Overall, there is an expected decline in strawberry 

production of 22% and a decline in revenues to strawberry producers of  $138.  California 

strawberry producers are expected to suffer the largest individual decline with an 

expected $161 million decline in revenues. Tomato producers in Florida will be hard hit 

with an expected decline in revenues of $146 million in the Dade County, Palm Beach 

County and West Central Producing areas. The Southwest area is expected to increase 



production, however, by $83 million to offset part of this decline, resulting in a net 

decline of $63 million in Florida. Bell pepper producers will suffer the largest decline in 

Florida, a $115 million loss in revenues.  

 The model tracks the changes in the North American vegetable industry very well 

and indicates that there is still work that needs to be done in identifying better alternatives 

to methyl bromide. The model tracks the industry trends through the 2001 reduction in 

methyl bromide use, but the larger expected impacts are expected to occur in 2003 and 

again in 2005. The best information available today indicates that more research needs to 

be done to find alternatives that will reduce the impact on producers who rely on methyl 

bromide in the production of fresh fruit and vegetables. 
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