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Trends and Contributing Factors

Farm-Level Effects of Adopting
Genetically Engineered Crops

Preliminary Evidence from the U.S. Experience
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Measuring the Effects of GE Crops
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Trends and Contributing Factors
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USDA Survey Data—ARMS1
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ARMS Survey Results—Adoption Rates
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ARMS Survey Results—Effects of GE Crop Use 
on Yields, Pesticide Use, and Net Returns
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Table 1—Adoption of genetically engineered U.S.
field crops, 1996-98

Estimated planted
Year of acreage

Field crop introduction 1996 1997 19981

Percent of planted acreage

Cotton:
Bt 1995 14.6 15.0 16.8
Herbicide-resistant 1996 i.d. 10.5 26.2

Corn:
Bt 1996 1.4 7.6 19.1
Herbicide-resistant2 1996 3.0 4.3 18.4

Soybeans:
Herbicide-resistant 1996 7.4 17.0 44.2

i.d. = Insufficient data for a reliable estimate.
1Includes stacked varieties (with Bt and herbicide-tolerant genes).
2Includes seeds obtained by traditional breeding but developed

using biotechnology techniques that helped to identify the 
herbicide-tolerant genes.

Source: Calculated from USDA’s ARMS data for 1996, 1997, and
1998.

Table 2—Top five reasons U.S. farmers gave for adopting herbicide-tolerant soybeans/cotton 
and Bt cotton, 1997

Share of acreage among adopters
Herbicide-tolerant:

Reason Soybeans Cotton Bt Cotton

Percent

1. Increase yields through improved pest control 65.2 76.3 54.4
2. Decrease pesticide input costs 19.6 18.9 42.2
3. Increased planting flexibility (for example, easier to rotate

crops, reduce carryover, use reduced tillage or no-till systems, etc.) 6.4 1.8 2.2
4. Adopt more environmentally friendly practices 2.0 .9 0
5. Some other reason(s) 6.8 2.3 1.2
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Table 3—Effects of herbicide-tolerant and insect-resistant field crops on economic returns, crop yields,
and pesticide use, 1997

Effect with respect to change in the adoption of:1

Herbicide-tolerant: Bt cotton
Item Soybeans Cotton (Southeast)

Change in yields Small increase2 Increase3 Increase3

Change in net returns 04 Increase3 Increase3

Change in pesticide use:4

Herbicides—
Acetamide herbicides 05

Triazine herbicides 05

Other synthetic herbicides Decrease3 05

Glyphosate Increase3 05

Insecticides—
Organophosphate insecticides 05

Pyrethroid insecticides 05

Other insecticides Decrease3

1Based on Fernandez-Cornejo, Klotz-Ingram, and Jans.
2Small increases or decreases are less than 1 percent for a 10-percent change in adoption.
3Increases or decreases are more than 1 percent but less than 5 percent change for a 10-percent change in adoption.
4Percentage change in acre-treatments.
5Underlying coefficients are not statistically different from zero.
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