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Coverage

» Presenting findings of full report available on
WWW.pgeconomics.co.uk

» Versionin peer reviewed journa: AgbioForum (2008) 11,
(2) 21-38 www.aghioforum.org
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M ethodol ogy

» Literature review of economic impact in each
country — collates & extrapolates existing work

» Uses current prices, exch rates and yields (for each
year): gives dynamic element to analysis
* Review of pesticide usage (volumes used) or




Key findings




Farm level economic impact

e 2006: farm income benefit $6.9 billion

 2006: equiv to adding valueto global
production of four crops, soybean, corn,
canola, and cotton of 3.8%

« 2006 69 US
« 2006 4

3.8
» 2006 53




Farm income gains 1996-2006 by country

1996 2006




Other farm level benefits

GM HT crops GM IR crops
Increased management Production risk management tool
flexibility/convenience
Facilitation of no till practices Energy cost savings
Cleaner crops = lower harvest cost & Machinery use savings




Cost of accessing the technology 2006

» Total trait benefit 2006 = $9.6 billion comprising
$6.91 billion additional farm income plus $2.7
billion cost of accessing technology

» Cost of tech goesto seed supply chain (sellers of

2006

» 2006 =
69 1,000 US
27 US 9% US




Yield gain versus cost saving

o 43% ($14.54 billion) of total farm income gain
due to yield gains 1996-2006

» Balance dueto cost savings
* Yield gains mainly from GM IR technology &

* 1996 2006 43% 145

4,000 US
57%




IR corn: yield & production impacts of
biotechnology 1996-2006

ield: nbo area: 0.25m ha (2% of total crop)
Production: +39.2 mton Yield +24.1%
roducti n tonne

1996 2006




Herbicide tolerant traits yield & production
impacts of biotechnology 1996-2006

1996~2006
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IR cotton: yield & production impacts of
biotechnology 1996-2006

A

%)

ha (35% of total crop)

42% of total crop)
LYield +9.9%
oduction: +21 m tonnes

1996 2006




Additional crop production arising from positive yield
effects of biotech traits 1996-2006 (million tonnes)
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|mpact on pesticide use

 Significant reduction in global environmental
impact of production agriculture

» Since 1996 use of pesticides down by 286 m kg (-
7.9%) & associated environmental impact -15.4%

* 1996 2 8,600 kg 28
6,000 7.9%
15.4% 1 EU 27




|mpact on greenhouse gas
emissions (GHG)
Lower GHG emissions: 2 main sources:

» Reduced fuel use (less spraying & soil
cultivation)




Reduced GHG emissions 2006
e | ]

e Reduced fuel use (less
spraying & tillage) = 1.2

billion kg less carbon

dioxide

2006




Reduced GHG emissions 1996-2006

 |lessfuel use = 5.8 billion kg co2 emission
saving (2.6 m cars off the road)

 additional soil carbon sequestration = 63.9
billion kg co2 saving if land retained in

1996-2006

kg 580 260




Concluding comments on global impact

» Technology used by over 10 m farmers on 100 m
ha (2006) — 12 m farmers on 114 m hain 2007

» Deélivered important economic & environmental
benefits

e + $33.8 hillion to farm income since 1996

. 2006 1,000
1 2007 1,200
1 1,400

* 1996 338 US




Concluding comments

* GM IR technology: improved profits & env gains from less insecticide
use

e GM HT technology: combination of direct benefits (mostly cost

reductions) & facilitation of changesin farming systems (no till & use

of broad spectrum products) plus major GHG emission gains

Additional production has allowed significantly higher volumes of




EU biotech regulatory impact

EU




EU biotech regulatory impact

Directive 2001/18 deals with deliberate rel ease of
GMOs

Regulation 1829/2003 on GM food & feed
Regulation 1830/2003 on labelling & traceability
Threshold for labelling presence of GM content is

EU

. 2001/18

1829/2003




EU market features

* Market existsfor certified non GM products

» Accountsfor about 10% of all soy & soy
derivatives & 25% of corn/derivatives used

» Certified non GM demand mostly in food use

EU

. 10%
25%




Regulatory problems

* Very slow and non functioning approval process —
political interference = more traits approved and

used outside EU but not approved for import/use
in EU

EU

EU




What happens when low level presence (LLP) of
unapproved GMOs found in supplies — affects many

parts of supply chain

2. silo 3. First processing

udhs

.
e
e

processing

S w g

7. Aftermath

GMO LLP)




Example case study: rice

» 18 August, 2006 — USDA announces unapproved trait
LL601 presencein US long grainrice

» 23 August, 2006 -EU Commission emergency measures
requiring certificates for US imports to show no LL601
presence

> 2006 8 18
LL601

> 2006 8 23 EU
LL601




The scope of the LL 601 incident

« 385t boats

18 000tonnes/month US origin SWE
+ 20% analyses found positive Bel

« different responses by A

)
TS b tat thoriti
rﬂ member state authorities NL @@ UK

Raw material
affected10 — 20 000t




Impacts

Affected 15 millers & rice using food product sector
Cost to mid 2008: $73-$155 million (millers only)

Equivalent to between 6% to 13% of total long grainrice
market

2008 7,300 1 5500 US




Where next — soy using sector

* New approved GM soy traitsinthe US (in
seed crop this Fall)

» Not yet approved for import into EU

 EU
« EU 3,500




The soy supply chain - derivatives

I I }

Beans Qil Protein products
Soy flour Concentrates/Isolates
Bread Baby foods
Confectionery Cereals
Frozen deserts Diet foods
Drinks
Roasted Soybeans Beer

Confectionery
Crackers

Derivatives
Soy milk
Tofu




Potential impact of single LLP soy

incident
Soy - 40 000t bulk ships l
(Rice — 385t barges)

S0y tiour e

Concentrates/Isolates

Roasted soybeans

Cost to whole sector
1.4—-3.9hillion dollars

LLP

14 39 US




Knock-on effects on industry

*  Possible shut down of EU lecithin production,
replaced by imports equivalent to 3-5% of global
production

*  Probable price increases leading to additional costs
of raw materials

Replacing European origin (crushed) soy oil (1.1




Assessing the wider cost/benefits
of labelling

 First ask question: why label? What is
benefit?

* |f you choose to label — benefit is very




Costs of labelling in EU

Benefit/Cost category

Cost (million $)

Comments

Benefit: Consumer choice and information | Not quantifiable Most consumers do not read labels and
buying behaviour shows GMOs is not an
important issue determining actual
purchases (in contrast to attitude surveys)

Cost: Public sector staff time & costs for | Unknown Likely to be considerable considering

regulators & enforcement complexand ‘unenforceable’ nature of
derived from part of laws

Cost: Avoidance of GM labelling — price Soy: $1.5 billion

difference for using non GM soy & corn

Corn: $0.23 billion

since 1998

EU

/ (100 )
GMO
GM —1998 15 US
2 3,000 US
GM - 3 8,000 US




Concluding comments

EU has costly and poor functioning regulation of biotech
Adds considerable cost to food and feed supply chain
Negative impact on EU competitiveness

Bad for income and employment generation
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