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Methodology

Literature review of economic impact in eacn
country.— collates & extrapolates existing| Work

Uses current prices, exch rates and yields (for
eachl yean): gives dynamic element to analy/sis

Review. ofi pesticide tisage (Volumes Used) or
typical GMiversus conventional treatments

Use off Environmental Impact Quotient (EIQ)
Indicator

Review offliterature on caron; inmpacts = fuel
chamnges and soll carben




Methodolegy: EIQs

From Kevachi et al ((1992)

Integrates variouss env: Inmpacts off indiv
pesticidesintera single field value/ha —
allows' for comparisons, between: products

IS consistent: and fairly: comprenensive

Compares level of use onr GV with
conventional crep: Usade ter deliver equal
level o efficacy




Key: Findings
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co2 release;
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After 11 years of commercialization, biotech crops have yielded a net increase
in farm income while significantly reducing environmental impact.

©PG Economics Ltd 2008




Farm level economic impact

2006 fiarm Income; benefit $6.9 billion

20065 eguiv: teradding| value terglebal
production of these four crops ofi 3.8%

55 Off farm! Income; gaim in 2006, to
farmers in developing countries (49%
1996-2006)

Since; 1996, farm InNCome dain = $35.6
pillion




Farm income efifiect: million $

Increase in farm Increase in farm Farm income Farm income
income 2006 income 1996- benefit in 2006 benefit in 2006
2006 as % of total as % of total
value of value of global
production of production of
these crops in these crops
GM adopting
countries

GM HT soybeans 17,455 6.74
GM HT maize 1,111 0.64
GM HT cotton 814 0.13
GM HT canola 1,096 8.55
GM IR maize 3,634 2.47
GM IR cotton 9,567 13.15
Others 93 n/a

Totals 33,770 6.2
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[Farm Income gains: by country:
1996-2006 million: $

Canada
$1.2 billion increase

United States

$15.8 billion increase
China

Mexico $5.8 billion increase

$71 million‘increase . Ilndi.a
$1.3 billion increase Philippines

$18 million

. INCrease
— Brazil

$1.9 billion increase
— Paraguay Australia

$349 million increase South Africa $184 million increase

—— Argentina $156 million increase

$6.6 billion increase
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Since 1996, biotech crops have increased farm income $33.8 billion.




Farmi income benefit; IR cotton:
India (Upaate)

2007 Cumulative 1996-
2007

Farm income gain (Billion 1.95 3.25

$)

Average gain/ha ($/ha) $333 $280

Average yield impact +50%

Additional lint/fibre 1.26 (32% of total 2.25
production (million production)
tonnes)

Area planted to trait 5.87 (63% of crop) —
(million ha) 2008 = 6.97 (77% of
OPG Ecgr!:ﬁpa)_td 2003




Other farm level benefits

GM HT crops

Increased management
flexibility/convenience
Facilitation of no till practices
Cleaner crops = lower harvest cost &
quality premia

Less damage in follow on crops
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GM IR crops

Production risk management tool

Energy cost savings

Machinery use savings

Convenience benefit

Improved crop quality

Improved health & safety for
farmers/workers




Cost off accessing the
technology: 2006

Histerically: normal practice In' Seed anadl pEstICide
SECLors IS technology: priced! tor deliver ene third
to supply chain and twe: thirds, te farmers

Jjotal trait benefit 2006 = $6.91 billion: extra
farm income plus $2.7 billion extra cost of seed

Means 73% of tetal benglit goes to) farmers and
2.7% to, supply: chain (Sellers ofi seed to farmers,
seed multipliers, plant breeders, distributors &
tech providers) = better than historic average
Penefit for Farmers ...




Cost of aceessing technology

2006

Farmers ini developing countries: 17% off total

tralt benefit

Farmers! in developed countries: 368%) of total

trait benefit

IHIgher share ofi
trait Benefit ini e
combination; of

farm INcCome: gainias: %o of: total
eveloping countries due to
ligher averade Denelits per

hectare in deve
enforcement of

OpINg| countries and Weaker
intellectual property: rights




Yieldi gains versus cost savings

43% ($14.54 billion) of tetal farm! Income; gain
due; to yield gains 1996-2006

57% due to) cost savings

Yield gainsimainly frem GIM IR technology: & cost
savings mainly firomi GMIHIF technoelogy.

Yield gainsigreatest in develeping countries &
Costi savings mainly’ in developed countries

IHIlF technology: also facilitated noe tillage; systems
— allewed second' crops (soy) inithe same
season In S’ America




IR corn: yield & production impacts
off bietechnology: 1996-2006

Canada(1996)

Trait area: 4.27 m ha (32% of total
crop)
Yield: +5% corn borer & +5%
rootworm

Production: +1.6 m tonnes Spain’(1998)
Trait area: 0.3 m_ha (8%)

United States (1996) Yield: +7.6%

Trait area: 87.6 m ha\(23% of total

Production: +0.22 m tonnes
crop)
H . (1) (1)
Yield-=CNuRg Norevsutod Trait area:0.25 m ha (2% of
rootworm
total crop)

Philippines (2003)

Production: +39.2°m tonnes Yield +24.1%

Production:#0.13:m;tonnes
Uruguay (2004)

Trait area: 0.1 m ha (54% of total
crop)

Yield: +6.1%

South Africa(2000)
Production:+0.03 m tonnes

Trait area: 2.4 m ha (11% of

. total cro
—Argentina (1998) Yield: +14!35)%

H . 0,
Trait area: 10 m ha (42% of total Proaudtion: Ao ias

crop)
Yield: +7.6%

Production: +4.9 m tonnes

Since 1996, average yield impact +5.7% & +47.1 m tonnes
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Herbicide tolerant traits yield &
production impacts, off biotechnology:
1996-2006

Canada'& US (1996 &,1999)

R ia (1999-2006
Crop: canola +10% & +6% on omania ( )
yield respectively. Production Crop: soybeans
+3.2 m tonnes Yield: +31%

Production: +0.23 m tonnes

Philippines (2006)

Crop: corn +15% to yield
for early adopters

Paraguay (1999)

Crop: facilitation of 2nd
crop soybeans: +2.2 m
tonnes
— Argentina (1996)

Crop: facilitation of 2"d crop
soybeans: +50.9 m tonnes

Crop: corn - first used in
2005 +9% to yield for early
adopters
©PG Economics, Ltd 2008




IR cotton: yield & production
Impacts of biotechnology: 1996-
20J0)¢

US (1996)
Trait area: 21.9 m ha (35% of total crop)
Yield: +9.7%

Production: +17 m tonnes

Mexico (1996)

Trait area: 0.36m ha (23% of total crop)
Yield: +10.4%

Production: +40,000 tonnes

Brazil (2004)

Trait area: 0.13 m ha (13% of total
crop)

Yield: +6.2%
Production:+11,000 tonnes
— Argentina (1998)
Trait'area: 0.8 m ha (26% of total crop)
Yield: +27%

Production: +82,000 tonnes

India (2002)

Trait area: 5.7 m ha (14% of total
crop)

Yield: +54.1%

Production: +1 m tonnes

South Africa (1998)

Traitarea: 0.13 m ha (24% of
total crop)
Yield: +24.1%

Production: +54,000 tonnes

China (1997)

Traitarea:19.7 m ha (42% of
total crop)

Yield +9.9%

Production:+21 m tonnes

Australia
(1996)
Trait area:
1.35m ha
(35% of total
crop)
Yield: no
change

Since 1996, average yield impact +11.1% & +4.9 m tonnes
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Additionall crop: preduction arising firom
positive yield effects of biotech) traits 1996-
2006 (million tonnes)

3.2
0.2

Soybeans Carn Canola

W 2006 M Cumulative




Contribution te eod! security

2006 additional production; = (after
conversion to livestock production,
Where applicable) meets eneragy
reguirement o 65 million peoeple fior
One; year

1996-2006 = energy: requirement: to
feed 310 million people for a year




Impact on pesticide use

Since 1996 use ofi pesticides onl biotech
Crop; area dewnrby: 286 mi ka (=7.9%) -
eguivalent tortotal EUN(27) pesticide; active
Ingredient Use;on arable; crops: in Gne year

Envirenmental impact as measured by EIQ
Indicator dewni-15.4%




Changes in the use of herbicides &
Insecticides; firom growing GM crops glebally.

19962006

Change in  Change in field % change in ai % change in
volume of EIQ ‘foot use in GM environment
active print’ (in growing al ‘foot
ingredient terms of countries print’ in
used million field GM growing
(million kg) EIQ/ha countries

units)

GM HT soybeans -62.4 -5,536 : -20.4
GM HT maize -46.7 -1,172 . -4.6

GM HT cotton -32.1 -616 -14.5
GM HT canola -7.9 -372 L)
GM IR maize -8.2 -452 . -5.3

GM IR cotton -128.4 -5,628

Totals -285.7 -13,776
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IR Cotton India: reduction in
Insecticide use & environmental
Imbact

2007 Cumulative 1996-
2007

Insecticide active -9.5 (-29%) -18.9 (-10.4%)
ingredient reduction
(million kg)

Field EIQ reduction (%)

ics Ltd 2008




Impact on greenhouse gas
Emissions

Lower GfHG eniissions:. 2 gl SOUCES:;

less, spraying and lessi ploughing = less
fuelfuse

G HilF crops helprfiarmers; go: fremi pletgh
to no ! till systems, = |ess; soill preparation; =
soll carbon ne;longer released nto
atmesphere




Reduced GHG emissions: 2006

Reduced fuel tuse (less
spraying & tillage) = 1.2
pillion: kgl lessicarbon
dioxide

Facilitation off ne/low till
systems = 13.5 Dbillion kg
off carbon dioxide not
ieleased Into atmosphere

ics Ltd 2008

Equivalent to removing
6.56 million cars — 25% of
cars registered in the
United Kingdom — from the
road for one year




Reduced GHG emissions: 1996-
20)0]5;

less fitielf use = 5.8 billion kg ce2 emission
saving (2.6 m cars ofi: the, read)

additional seil’ carboni sequestration = 635.9

pillion: kg coZ saving I landl retainedrin
permanent notillage. BUIF only'a
PIOPOIrtIGN rEMains inf contintieus; ne; till se
ieal figure s lower (1ack off datal Mmeans
not possible to calculate)




Concluding comments

liechnology: used by over 10 m farmers on: 100
mi ha (2006) — 12 m farmers onl 114:m ha in
2010)7

Delivered important econemic & envirenmental
penefits

+ $33.8 billion tol farm Income since 1996

-286 m kg pesticides & 15.4% reduction:inenv
Impact asseciated With: pesticidel use since 1996

Carbon dioxide emissions down by 14.76 billion
kg in 2006: equal te 6.56 m cars ofif the road for




Concluding comments

GMI IR technolegy: higher fiarm Income; mainly. firom
nigher yields & environmental gains mainly: from less
INSecticide Use

GIMIHIF technolegy: fiarm InCome; gains, mostly. firom cost
savings (also second crepping N Seuth America)).
Envirenment gains mostly lower GHG saving fiem
switchi tor noe tillage

Higher production = more trade on world markets =
world prices would be higherif technology: had not been
Used — positive Impact: en cost of fiood atia time of high
worldl prices for grainsiand: oilseeds
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Concluding comments: India

Major Imprevement in farmiincome (+$3.3' billion)

Improved farm/householdiincomes = better able to feed
families andlhigher standard of living

Extra spending = improvements) to local/rural econemies
(Contributes tornew: employment generation)

India new: ai cotton exporter — Improved export earnings
Improved health) = less exposure; to insecticides
Better environment firom; Iess INSecticide spraying
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