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Economic analyses of the
PENElits off tFaNSAERIC CroPS

lransgenic adoption;in 2006
Are transgenics valtable?
Why do farmersiValue transgenics?

IHow! Valtiable are the non-moenetary.
Penefits of transgenics?

Who captures the value of transgenics?
Remalning ISSUES economists can address



Adoption of Transgenics

More rapid  than comparable technology:
changes

USDA NASS Acreage Report data best

By state, by crop, by type: herbicide
tolerant, Insect resistant, stacked, and all
Piotech: WWW.Nass.Usda.goy.

G0 to Publications, then Acreage




State | Corn | Soybeans | Cotton 2006 percent planted
i 2 2% | acres planted with
2, 217 229 87 transgenic seed
IN 40 92
IA 64 91
KS 68 85 State Cotton
M1 44 31 AL 95
MN 73 38 AR 94
MS 96 98 (f: 57
MO 59 93 )7/ GA 96
NE 7/¢ 90 LA 94
)| D) 33 90 MS 98
0) 5 26 S2 MO 97
SD 86 93 NC 98
X 747/ 740) TN 93
WI 50 85 X 740)
us 61 389 83 usS 83




State | Corn | Soybeans | Cotton| Additive percentage
AR 0 -2 INCrEase In transgenic
IL | 19 6 planted acres from
IN | 14 S 2005 to 2006
IA 4 0
KS 5 -5 State Cotton
MI | 4 5 o\ 3
MN | 7 5 AR =2
MS 0 2 CA 4
MO | 4 4 2 GA 1
NE 7/ -1 LA -1
ND | 8 1 MS 2
OH | 8 5 MO 2
SD | 3 -2 NC 3
TX 5 7/ TN -3
Wl | 4 1 TX 7/
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Cotton and seybeansthave saturated market at 85%-95%

Corn has more growth yet: I and IIN




Are transgenics;valuable?

Adoeption data would seem to say. YES!

Yield Irial and Survey: Data

Fernandez-Cornejo and Caswell (2006)
summarize 29 studies’ o both types

HilF crops yield: mixed with more positive
HilF crops returns: split 50:50 positive:none
Bt crops: Vield Increasead

Bt cotton returns: Increased

Bt corn returns mixed: It Depends!



My work on Bt corn

Bt cornl Increase net retlrns, depending; on
pest pressure, yield potential, tech fee, price
Simple toolibased on historical ECB data

Yield effect from Isoline trials in lowa

Control for ECB tunneling, still have 1.65%
vield increase for Bt even if'no ECB damage

Source: 15t generation ECBfcontrol, secondary.
pest control, differentiall genetics?
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Why do fiarmers value transgenics?

Fernandez-Cornegjo and Caswell (2006)
pased on ARMS 2001-2005: surveys

=il and Bt cotton
Increased yields: 59-67%

Save mngmt time/easier practices: 15-26%
[Decrease pesticide input costs: 11-17%

Bt corni (ECB only)
Increased yieldss 79%
Save mngmt time/easier practices: 9%
Decrease pesticide input costs: 6%



How: valtiable are the non-
Monetary: benefits off tranSGEnics?

Marra and Piggott (2006)

[Decompoese WilliInGRESS; to pay. ol trangERICS! CHOPS
(@bove'tech fee) into; its components

US RR soybeans, North Carolinal HiF crops
CONVENIENEE 552580
OpEraton/Worker safety: 21-22%
Envirenmental safiety: 20-25%

CRW Bt Corn

Improved: standability: 34%

lime savings; Equipment savings; Operator/worker
safety; Environmental safety: Each 14-19%



Who getsi the value of transgenics?

Price et al. (2003) analyze World Secial Surpius

IFwilling torpay: $15/ac for Bt corn, but actually.
pay. $10/ac, have $5 of surplus

Comparable version for seller’s too

Iransgenics' decrease crop: Prices, change seed
demands, affiect world consumers and: fafmers

Price et al. build system teranalyze these ISSUES,
plus compare their results to others:

Tihree crops: Bt cotton, RR cotton, RR soybeans




Price et al. (2003)

Bt Cotton: $212-300 million: in: 1997,

US farmers; 29-39% (small yield effect on
cotton price andl pesticide costs drop)

US consumers: 14-17%

Moensanto 21-29%

Delta anad Pine [Land 4-6%

Rest of: World farmers and consumers 19-22%
Big/losers: ROW farmers lose $1.35-235 million
Big winners: ROW' consumers $181-291 million
Decreased world cotton price 0.5-0.8' ¢/1b



Price et al. (2003)

RR Cotton: $231 million in 1997

US farmers 4% (high tech fee and Seed price
and Iower: cotten: price)

US consumers 57% (Big Winners)
Monsante 5%

Deltarand Pine LLand 2%

Rest of: World farmers and consumers 33%
Big| losers: ROW: farmers lose $733 million
Big winners: ROW:' consumers $809 million
Decreased world cotton price 2.5 ¢/Ib



Price et al. (2003)

RRESeybeans: $308 millioniin 1997

US farmers 20% (small yieldincrease;, small
Nerbicide savings, IoWer price)

JS consumers 5%

Monsante 28% (not including Reundup: sales)
Seed companies 40% (minus licensing fees)
Rest ot World farmers and  COnsUmers 6%

Bigi Winners: Seed companies & Monsanto
Decreased world soybean price 1.2 ¢/bu




Bt corn: My guess
Bt corn hasia Vield Increasing effiect, Which
SUPPIreSSES| PriCEs Some

Bt corn tech fees transfer some, but not
all, Bt value torcompanies

Companies supply: Bt competitively.

Not lots Insecticide used before

WiIRNEers: CONsSUMErs and fiarmers

llosers: ROW farmers (price effect)
Companies: get some surplus, but not lots



Summary

Adoeption saturation in seyneans and cotton, corn
CONtINUING te INCrEase

Adoeption data and many: analyses snow
transgenicss are valtuable: how: much?

Source off Valtie Is more: than yield/profit:
time/managdement Convenience, salety

Who gets Denefits Varies among Chops
Bt cotn: 1/3 farmers 1/3' innoevator 1/3f CONSUMErS

RRcotn: 90% consumers 5% iInnevater 5% farmers
RR soyb: 20% farmers 70% innovator 10% consumers



Remaining Econemic Isstes

Raise three that'econemists can play role'in
Iransgenicsiand pesticide; use
ResIstance manadement and mitigation
lransgenics and 1PV



lransgenics and Pesticide Use

DO tFanSPENICS redUce pesticide use?

ECOROMIC mModels Using eExperimental data

OF econometric analyses of survey: data

Fernandez-Cornejo and Caswell (2006)
Debated, but generally find (small) decrease

LlotS petential fier transgenics to reduce
pesticide use

RW Bt corn and 2006 I1- and IN adeption
Insect Resistant Soybeans

Why Bt sweet corn and net Bt potatees?



Resistance and IranSgenics

When will resistance/field fallures occur?
Weed shifts due to RR system

Roundup: resistant mares tail

EXpPEct more with leng-termiwidespread Use

Secondary, pest problemsidue to; Bt cotton
without refugein China (Wang et al. 2006)

Bt crops Int USA—NO resistance: yet!



Reésistance Management

Why ne weed resistance management?
Use economic INCENtIVES to pPromote?

IS the compliance assurance program
(CAP) surficient for IRM in; Bt crops?

Do we need something different/stronger?

With multiple: pests, multiple: toxins;
multiple crops, dees refuge: still work?

ECONOMICS 0f resistance mitigation: plans
Ecological-Economic model te determine



IPM and transgenic Crops

Why no: IPM for transgenic crops?

Bt and RR crepsiover 10iyears, no: IPM!

NC [PM Grant: IPM for RW: Bt corn t control
rotation resistant YWWestern CRVV

Regional ECB’ population; forecast to make
iedional recommendations; fior Bt use

ECONOMICS| Off regional/areawide pest
Management vial tranSgenIcs

Regionall pest suppression: via Bt cotton inf AZ
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Questions?

Paul . Mitchell
Adricultural and Applied  Econemics
University: of Wisconsin-IMadison
427 L .orch Street
Madison, WI 55705
608.265.6514
pdmitchell@wisc.edu
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