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Coverage

Presenting findings of: full report available on

Peer. review: journal VEersions: economic impact in Int
Journal off Biotechnology, environmental impacts in' GM
Crops journal

Cumulative impact: 1996-2009

Farm income & productivity, impacts: focUses on farm
INCOME, Yield, production

Environmental impact analysis covering: pesticide spray
changes & associated environmental impact

Environmental impact analysis: greenhouse gas
emissions
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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
each year): gives dynamic element to analysis

Review. of pesticide usage (Velumes used) or
typicall GM versus conventional treatments

Use of Environmental Impact Quotient (EIQ)
Indicator:

Review of literature on carbon impacts — fuel
changes and soil carbon
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Key Findings

Pestmgle Carbon Emissions Global
Reduction Farm Income

~~_

393 million kg

reduction in
pesticides &
17.1% cut in
associated
environmental

Impact

S

<&

2009 = cut of
17.7 billion kg
co?2 release;
equiv to taking
7.8 million cars
off the road

S

N

$64.7
billion
Increase

P

After 14 years of commercialization, biotech crops have yielded a net increase
in farm income while significantly reducing environmental impact
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Farm level economic impact

2009: farm Income benefit $10.8 billion

2009: equivalent to adding value to global
production of these four crops ofi 4.1%

53% of farm income gain in 2009 to
farmers in developing countries (49%
1996-2009)

©PG Economics Ltd 2011



i B A DRE N

20094 : 10812 USKJL(8,640{E H)* M =<

SRR

20094F: E24HEY(RE., bUEOIY S

ZENL)

20094 [Tz R <Fi1S D53%MY . FEE

= EEDE

-

= EE=04.1%EM01ZFE =

E A EFaH’%)%G) (1996-2009%

D ZFTTIE 49% )

*1USKJL=80H a5

©PG Economics Ltd 2011




Farm income gains: by country:
1996-2009 million' $

$102 milli
ilippines
8 million

azil “ﬁ‘v
billion increase

72 million increase

ArgentinalO.4
billion increase
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Since 1996, biotech crops have increased farm income $64.74 billion.
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Other farm level benefits

GM HT crops GM IR crops
Increased management Production risk management tool
flexibility/convenience
Facilitation of no till practices Machinery & energy cost savings
Cleaner crops = lower harvest cost & Yield gains for non GM crops
quality premia (reduced general pest levels)
Less damage in follow on crops Convenience benefit

Improved crop quality

Improved health & safety for
farmers/workers

©PG Economics Ltd 2011
In US these benefits valued at

$6.9 billion 1996-2009
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Cost off accessing the
technology 2009

Jjotal trait benefit 2009 = $15.3 billion made up
off $10.8 billion'additional farm income plus $4.5
billion cost of accessing technology

Cost of tech goes to seed supply: chain (sellers
of seed' to fiarmers, seed multipliers, plant
preeders, distributors & tech providers)

Overall cost of tech as Y% of total trait benefits =
30%
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Cost of accessing technology
2005

Farmers in developing countries: 18% of: total
trait benefit
Farmers in developed countries: 59% of: total
trait benefit

Higher share of farm Income gain as: % of: total
trait benefit In developing countries due to weak
provision & enfoercement of intellectual property
rights & higher average InCome gains
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Yield gains versus cost savings

57% ($36.6 billion) of total farm income gain
due to yield gains 1996-2009

Balance due to' cost savings

Yield gains mainly: from GM IR technology: & cost
savings mainly: from: GM' HiF technology.

Yield gains greatest in developing countries &
cost savings: mainly; in developed COUntres

HilF technology also facilitated no tillage systems
— allowed second crops (Soy) in the same
Season in'S America Cpe Exoromes Lo
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IR corn: yield & production impacts
ofi biotechnology 1996-2009

Trait area: 3 %
996) .

ha (63% of

Pkﬁippines (2003)

it area2009: 0.28 m ha
(10% of'total crop)

‘Id +21.2%

=

(

uguay (2004)

2009: 0.1 m ha (82% of
total crop)

Yield: +6%

Trait area 2009: 5
(39% of total crop)

Yield: +6%
009: 2.4 m ha (83%

of total crop)

Argentina (1998) vield: +14.1%

Trait area 2009: 2.4 m ha (89% of
total crop)

Yield: +7.4%

Since 1996, average yield impact +9.7% & +130.4 m tonnes
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Herbicide tolerant traits yield &
production impacts of biotechnology:
caneca .U (1580 8 1689 1906-

Crop: canola +7.7%

}
s
‘ihilippines (2006)
Crop: corn
\ ‘&v Yield +10%
e SO

\.ﬂ

guay (1999)

Crop: soybeans (20 facilitation of 2nd
Yield +15% soybeans: +3.5m
tonnes

rgentina (1996)

rop: facilitation of 2"d crop
soybeans: +70.2 m tonnes

Crop: corn (2005) yield +10%
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IR cotton: yield & production
Impacts of biotechnology 1996-

-
a(l

ea'2009: 3.6 m ha
?tal crop)

Trait area 2009:

Colombia (2002)
9: 0.1 6m ha (11% of 4
Trait area 2009: 0.17m ha tal crop)

(39% of total crop)
Yield: +30%

rea: 2009 0.01 m ha (90% (8
of total crop) total cr

Yield: +24% Yield: no ¥ );

rea 2009: 0.24 m ha (57% of total change

1 +30%

Since 1996, average yield impact +14.1% & +10.5 m tonnes
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Additional crop production arising from
positive yield effects of biotech traits 1996-
2009 (million tonnes)
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Additional conventional area
required I biotech not used (m ha)

2009 1996-2009
Soybeans 3.82 32.75
Maize 5.63 25.02

Cotton 2.58 14.40
Canola 0.34 2.80
Total 12.37 74.97

©PG Economics Ltd 2011
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Price Impacts

Additional production: from biotech has
contributed to lowering world prices of
drains and oilseeds

Crop/Commodity Biotech benefit to world prices (2007
baseline)

Soybeans
Corn
Canola
Soy oil
Soymeal

Canola oil & meal
Source: Brookes G et al (2010) The production and price impact of biotech crops, Agbioforum 13 (1) 2010.

©PG Economics Ltd 2011
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Impact on pesticide use

Significant reduction inglobal environmental impact of;
production agriculture

Since 1996 use of: pesticides down by 393 m kg (-8.7%)
& associated environmental impact -17.1%; - equivalent
to 1.4 x total EU (27) pesticide active ingredient use on

arable Crops In one year

llargest environmental 'gains from GM IR cotton: savings
oft 153 million kg insecticide use & 25% reduction;in
associated environmental Impact of INSecticides

©PG Economics Ltd 2011
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Impact on greenhouse gas
EmISsIonS

Lower GG erniss/ons, 2:maln SOUICes:
Reduced fuel use (less spraying & soll
cultivation)

GM HT crops facilitate no till'systems =
less soil preparation = additional solil
carbon sequestration

©PG Economics Ltd 2011
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Reduced GHG emissions: 2009

Reduced fuel use (less
spraying & tillage) = 1.4
pillion kg less carbon
dioxide

Eacilitation off no/iow. till
systems = 16.3 billion kg
off carbon dioxide not Equivalent to removing 7.8

released Into atmosphere million cars — 28% of cars
registered in the United

Kingdom — from the road
©PG Econom ics Ltd 2011 for One year
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Reduced GHG emissions: 1996-
2009

less fiuell use = 9.9 billion kg ce2 emission
saving (4.4 mi cars ofi the read)

additional soil'carbon sequestration = 115
pillion kg co2 saving if land retained in
permanent no tillage. BUT only a
Proportion remains in contintoeus; no: till'so
real figure is lower (l1ack off data means
not possible to calculate)

©PG Economics Ltd 2011
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Concluding comments

lilechnology: used by 14:m farmers on 130:m ha
in 2009

Delivered important economic & environmental
benefits

1 $64.7 billion to farm Income since 1996

-395 ' m kg pesticides & 17.1% reduction in env
Impact associated with' pesticide use since 1996

Carbon diexide emissions down by 17.7 billion
kg in 2009: equal to' 7.8 m cars off the road for

a year

©PG Economics Ltd 2011



J 0—INJUA 2 INT RSB T B faam

1215 F Rl HE Z it 20094E(<(3:1,400050D ==
HEHISEY. 153,000 75— )L*IJ Py g
B BT X RS M RIEA D22 B S 1=
19964 LI, ===UN A [&. 647/2USKJL (53k1,760
=)

19062 LIz, =& H=(33159,3005kg (3975
3,000 L. Eﬁ@?’éiﬂi“f\@%ﬁ“%ﬂ 1%
ﬁlJiJaZéirLf:

20094, b= HEE =3 1771=kg (1,770
i (780 e x1&EEEesLE IV =ISZ=L0Y)

*1USKJL=80H# &

ImI

©PG Economics Ltd 2011



Concluding comments

GM IR technolegy: Improved profits & env. gains firom
|ESS Insecticide use

GM Hili technology: combination of: direct benefits
(mostly: cost reductions) & facilitation; of changes in
farming systems (no: till & use of broad spectrum
products) plus major GHG emission gains

Combination offadditional farm Income, Improved
environment, Nigher production and greater: production
SEcurity. = improved sustainability of global agriculture
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Japan: non GM market (million
tonnes)

o 12

4
0.7 2.8 /

Soybeans Corn

Non Gm GM/not segregated
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Japan: Non GM market

Mostly. in food use sector

Price differentials relative to not segregated varies:
+15% to +30%

Demand for: certified non GM decreasing — reluctance of:
supply: chain to’ pay: higher price of: certified non GM
(costs more to grew. than GM)

= |ack off Incentive for growers to produce non GM —
SNEWN Nl increasing planting ter GM globally.

©PG Economics Ltd 2011
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[ssues relating to not approved
GMOs

DEFINITION

Not approved GMO! = Approved for cultivation in
d producing country: but net yet approved for
Importation and' use in another, mainly.
IMpPOrting country

©PG Economics Ltd 2011
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[ssues relating to not approved
GMOs

Zero tolerance policy for low: level
presence off unapproved GMOs

Japan’s regulatery approval process
reasonably: timely: for GMOs  seeking
approval BUT

What about unapproved GMOs that are
not seeking approval?

©PG Economics Ltd 2011
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GMOs: current and future

Crop Current events New events Events not
approved/grown expected in expected to be
commercially next 3-4 years put into
Japanese
approval
system

Soybeans

Others

©PG Economics Ltd 2011
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Expect unapproved GMOs in
global trade

Crops to be affiected that Japan iImports:
corn and rice

Impossible to gliarantee zero presence of
Unapproved GMOs — technoeloegy can
detect dust!

Japani needs to) introduce a threshold for
presence off unapproved GMOs

©PG Economics Ltd 2011
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