Syngenta, Lda. P G4z

Economic and social implications

1.1 Farmers

a) Impact on revenue, yields and profitability

The information provided below summarises the main “first round’ socio-economic global impacts of
genetically modified (GM) crop technology since it was first adepted on a broad commercial scale in
1996. As such, the data presented is ex post analysis. The material presented largely draws on the
findings presented in the latest (4*) annual update report on the global socio-economic and
environmental impacts of biotech crops by Brookes G & Barfoot P (2009):. This information follows
the same methodology used for the previous three annual reports, all of which have been published
in the peer review scientific journal AgBioforum? This latest report (4" edition) has also recently
received acceptance for publication in the next edition of AgBioforum. It should also be nated that
the Brookes & Barfoot analysis is based on an extensive review of existing farm level impact data for
biotech crops (over 50 references on direct/first round socio-economic impacts, many of which are in
peer reviewed journals).

insect resistant {IR) corn/mgize

Two biotech insect registant traits have been commercially used targating the common corn boring
pests (Ostrinia nubilalis (European corn borer o1 ECB) and Sesmmnia nonagroides (Mediterranean stem
borer or MSB) and Corn Rootworm pests — Digbrotica). These are major pests of corn crops in many
parts of the world and significantly reduce yield and crop quality, unless <rop protection practices are
employed.

The two biotech IR corn traits have delivered positive yield impacts in all user countries when
compared 10 average yields derived from crops using conventional technology {mostly application of
insecticides and seed treatments) for control of corn boring and rootworm pests,

The positive yield impact varies from an average of about +5% in North America to +24% in
the Philippines (

Figure 1). In terms of additional production, onan area basis, this ig in a range of +0.25 tonnes/ha to
+0 88 tonnestha.

Average positive yield and production impact across the total area planted to biotech IR corn traits
over the cumulative time period of adoption {a maximum of twelve years) has been+ 6.17%. This has
added 62.4 million tonnes to total com production in the countries using the technology. In 2007, the
technology delivered an extra 15 million tonnes of corn production (Table 1.

In the EU, in maize growing regions affected by corn boring pests, the primary impact of the adoption
of GM IR maize has been higher yields compared to conventional maize. Average yield benefits have
often been +10% and sometimes higher, although impacts vary by region and year according to pest

pressure (Table 1).

! Available at wiwrw,pgeconomics.co itk
? AgbioForum 8 (2&3) 157-196, 5 (3) 1-13 and 11 (1), 21-38. www.aghioforumoorg
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Figure 1: Corn: yield and production impact of biotechnology 1996-2007 by country
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Table 1: Corn: yield and production impact of bictechnology 1996-2007

Yiehtk +7.8%
Producton +5.8 uytonnies

Since 1098, average yield impact +6.17% & +62.4 m tonnes

13 BFeA2007; 2.5 61 1 (§18 of
oldl crop}

3 07: $.2¥ niha 44%.
of Totat crop)
Yighd ¢ 14.6%

Produstion; +1.77m tounias

Yearof GM trait % of | Average | Average Addifional Additional
firat area 2007 | aopto tralt yield production production
adoption traif impact impact from trait from trait
onyield | {tonnes/ha) | (tonnes): 2007 (tonnes):
% ecamudative
US Corr borer 1996 18,560,907 49 5 0.43 8,554,419 44,662,867
resistant
U8 Corn 2003 8,417 645 22 3 0.43 3,893,161 7,023,290
Rootworm
resistant
Canada Corn 1996 831,000 52 5 0.38 344,450 1,873,525
borer resistant
Canada Comn 2004 39,755 25 5 0.38 16,271 30,591
Rootworm
resistant
Argentina corn 1997 2,509,000 81 78 0.48 938,366 5,801,153
borer resistant
Philippines corn 2003 193.8%Q 7 2415 0.32 117,998 233,281
borer resistant

* Prom yvear of first commercial planting to 2006
¢ Average of impact over years of use, as estimated by Brookes & Barfoot {2009)
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S Africa Comn 2000 1,234,000 44 153 0.46 740,400 1.775,135
borer resistant

Uruguay Corn 2004 108,000 62 63 0.32 32,398 62,957
borer resistant

Spamn Corn 1998 75,148 21 74 0.7 70,188 288320
borer resistant

France Corn 2005 22,135 15 10 0.88 20,807 25,540
borer resistant

Germany Corn 2003 2,685 07 4 0.35 978 1,374
borer resistant

Portugal corn 2005 4,263 3.6 125 0,65 2,936 4,203
borer resistant

Czech Republic 2005 5,000 4.7 10 0.66 2,875 3,939
Corn borer

resistant

Slovakia Corn 2005 948 0.6 123 0.68 499 519
borer resistant

Poland Corn 2006 327 0.1 125 0.59 215 231
borer resistant

Romania Corn 2007 340 .02 7.1 0.25 89 8%
borer regigtant

Cumulative 32,001,563 14,766,049 61,886,014

totals

Insect resistant (IR} cotton

Insect resistant traits have been commercially used targeting various Heliothis pests (eg, budworm
and bollworm). These are major pests of cotton crops in all cotton growing regions of the world and
can devastate crops, causing substantial reductions in yield, unless crop protection practices are
employed.

The biotech IR cotton traits used have delivered positive yield impacts in all user countries (except
Australia®) when compared to average yields derived from crops using conventional technology
(mainly the intensive use of insecticides) for control of heliothis pests.

The positive yield impact varies from an average of about +6% in South America to +54% in India
{Figure 2). In terms of additional production, on an area basis, this is in a range of +0.05 tonnes/ha to
<0.17 tonnes/ha (of cotton lint).

3 This reflects the levels of Haliothis pest control previously obtained with intensive insecticide use. The main bensfit and
reason for adoption of this technology in Australia has acisen from significant cost savings fon insecticides) and the associated
snvironmental gains from reduced insecticide use
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The average positive yield and preduction impact across the area planted to insect resistant cotton
over the eleven vear period has been + 13.3%. This has added &.85 million tonnes to total cotton iint
production in the countries using the technology. In 2007, the technology delivered an extra 2.01
million tonnes of cotton lint production (Table 2).

Figure 2: Cotton: yield and production impact of biotechnology 1996-2007 by country
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Table 2: Cotton: yield and production impact of biotechnology 1996-2007

Yearof | GM trait %of | Average | Averame Additional Additienal |
¢ first area 2007 | cropto | trait vield production production
adoption trzif® | impact impact from trait from trait
onyield | (fonnes/ha) | (tonnes)h 2007 {tonnes):
Y%? camulative
Us 1995 2,585,160 39 9.6 0.07 240,420 1,900,796
Chira 1997 3,800,000 &1 45 01 449,920 2,533,33¢
South Africa 1958 9,500 76 243 011 1,644 14,734
Australia 1996 55,328 26 Nil - - -
Mexico 1996 60,000 48 118 0.12 6,570 ; 44,628
Argentina 1998 162,300 49 30 D12 20,352 55,348
India 2002 5,868,000 63 548 0.17 1,261,620 2,255,826
Columbia 2002 20,000 43 81 0.0% 1,763 5,360
Brazil 2006 358,000 32 6.2 0.08 29,440 40,627
Cumulative 12,918,688 2,011,730 6,830,656

¢ Fram year of first commercial planting to 2006
T Average of impact over years of use, as estimated by Brookes & Barfoot (2009
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totals

Herbicide tolerant soybeons

Weeds have traditionally been a significant problem for soybean farmers, causing important yield
losses (from weed competition for light, nutrients and water). Most weeds in soybean crops have
been reasonably controlled, based on application of a mix of herbicides.

Although the primary impact of biotech herbicide tolerant (HT) technology has been to provide more
cost effective (less expensive) and easier weed control versus improving yields from better weed control
(relative to weed control obtained from conventional technology), improved weed control has,
nevertheless occurred - delivering higher yields. Specifically, the main country in which HT soybeans
has delivered higher yields has been in Romania, where the average yield increased by over 30 per
cent {Figure 3)8.

Biotech HT soybeans have also facilitated the adoption of no tillage production systems, shortening
the production cycle. This advantage enables many farmers in South America to plant a crop of
soybeans immediately after a wheat crop in the same growing season. This second erop, additional to
traditional soybean production, has added 67.6 million tonnes to soybean production in Argentina
and Paraguay between 1996 and 2007. In 2007, the second crop soybean production in these countries
was 14.5 million tonnes (Table 3).

Table 3: Second crop soybean production facilitated by biotech HT technology in South America
1996-2007 (million tonnes)

Country Year first commercial use | Second crop soybean Second crop soybean

of HT soybean technology production 2007 production camulative
Argentina 1996 13,987,114 64,870,614
Paraguay 1899 472,358 2,683,280
Total 14,459,472 67,559,894

Herbicide tolerant canolg

Weeds represent a significant problem for canola growers contributing to reduced yield and
impairing quality by contamination (eg, with wild mustard seeds). Conventional canola weed control
is based on a mix of herbicides which has provided reasonable levels of control although some
resistant weeds have developed (eg, to the herbicide trifluralin). Canola is also sensitive to herbicide
camryover from (herbicide) treatments in preceding crops which can affect yield,

The main impact of biotech HT carola technology, used widely by cancla farmers in Canada and the
1J5, has been to provide more cost effective (Jess expensive) and easier weed control, coupled with
higher yields. The higher yields have arisen mainly from moze effective levels of weed control than

¢ Weed infestation levels, particutacly of difficalt 1o control weeds such as Johnson gress have been very high in Romania, Thiz
is largely a legacy of the economic transition during the 1990s which resulted in very low levels of farm income, zbandonment
of land and very low levels of weed control. As a result, the weed bank developed substandially and has been subsequently
very difficult o control, until the GM HT soybean system bacame available {glyphosate has been the key to controlling difficult

weeds like Johnson grass)
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was previously possible using conventional technology. Sorne farmers have also obtained yield gains
from biotech derived improvements in the yield potential of some HT canola sead.

o

The average annual yield gains (average over all years of adoption) have been about +3.5% in the US
and +9% in Canada (Figure 3).

Over the 1996-2007 period, the additional North American canola production arising from the use of
biotech HT technology was +4.44 million tonnes (Figure 3),

Herbicide tolergnt corn & cotton

Weeds have also been a significant problem for corn and cotton farmers, causing important yield
losses, Most weeds in these crops have been reasonably controlled based on application of a mix of
herbicides.

The HT technology used in these crops has mainly provided more cost effective (less expensive) and
easier weed control rather than improving yields from better weed control (relative to weed control
levels obtained from conventional technology).

Improved weed control from use of the HT technology has, nevertheless, delivered higher yields in
some reglons and crops (Figure 3). For example, in Argentina, where HT corn was first used
commercially in 2005, the average yield effect has been 9%, adding +0.45 million tonnes to national
production (2005-2007). Similarly in the Philippines, (first used commercially in 2006), early adopters
are finding an average of +15% to yields {thic has delivered an extra 83,000 tonnes on the small area
using the technology in the first two years of adoption),

Figure 3: Herbicide tolerant crops: yield and production impact of biotechnslogy 1996-2007 by
country
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Production impacts: summary

Drawing on the impacts presented above, Table 4 summaries the impact that adoption of biotech
traits has had on production levels of the four main crops in which the technology has been used
{snybeans, corn, cotton and canola) over the 1996-2007 period. Key points to note are:
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s The biotech IR traits, used {n the corn and cotton sectors, have accounted for 99% of the
additional corn/maize production and all of the additional cotton production;

= In 2007, at the global level, world production levels of soybeans, com, cotton lint and canola
were respectively +6.5%, +1.9%, +7.7% and +1.1% higher than levels would have otherwise
been if biotech traits had not been used by farmaers;

» Inarea equivalent terms, if the biotech traits used by {armers in 2007 had not been available,
maintaining global production levels at the 2007 levels would have required additional
{conventional crop) plantings of 5.89 million ha of soybeans, 3 million ha of com, 2.54 million
ha of cotton and 0.32 millien ha of carola. This total area requirement is equivalent to about
% of the arable land in the US, or 23% of the arable land in Brazil.

Table 4: Additional crop production arising from positive yield effects of biotech crops

1996-2007 additional production 2007 additional production {million
{million tonnes) tonnes)
Soybeans 67.80 14.46
Corn £2.42 15.08
Cotton 6.85 2,01
Canola ' 4.44 0.54

Farm income and cost of production effects

Over the twelve year period 1996-2007, biotachnology has had a significant positive impact on global
farm income derived from a combination of enhanced productivity and efficiency gains (Table 5);

» [ 2007, the direct global farm income benefit from biotech crops was $10.1 billion, This is
equivalent to having added 4.4% to the value of global production of the four main crops of
soybeans, maize, canola and cottony;

s Since 1996, farm incomes have increased by $44.1 billiony

o The largest gains in farm income have arisen in the soybean sector, largely from cost savings. The
$3.9 billion additional income generated by CM herbicide tolerant (GM HT) soybeans in 2007 has
been equivalent to adding 7.2% to the value of the crop in the biotech growing countries, or
adding the equivalent of 6.4% to the 560 billion value of the global soybean crop in2007. These
economic benefits should, however be placed within the context of a significant increase in the
level of soybean production in the main biotech adopting countries, Since 1996, the soybean area
in the leading soybean producing countries of the US, Brazil and Argentina increased by 58%. Of
the total cumulative income gains from biotech HT soybeans ($21.81 billion 1986-2007), 78.5% has
been due to cost savings and the balance due to yield increases (from improved weed control
mainly in Romania and Mexico) and facilitation of 2 crop soybeans in South America (by
shortening the production cycle for soybeans, the technology has enabled many South American
farmers to plant a crops of soybeans immediately after a wheat crop “in the same seasor’). The
average farm income gain over the 1996-2007 period across the total biotech HT soybean area was
$42/ha and for 27 crop soybeans the average gain was $167/ha;

= Substantial gains have also arisen in the cotton sector threugh a combiration of higher yields and
Jower costs associated with the use of GM IR technology. In 2007, cotton farm income levels in
the biotech adopting countries increased by §3.2 billion and since 1996, the sector has benefited
from an additional $12.6 billion. Within this, 65% of the farm income gain has derived from vield
gains (less pest damage) and the balance (35%) from reduced expenditure on crop protection
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(spraying of insecticides). The 2007 income gains are equivalent to adding 16.5% to the value of
the cotton crop in these countries, or 10.2% to the $27.5 billion value of total global cotton
production. Biotech IR cotton has provided the largest gains per hectare, with an average farm
income gain across the total biotech IR cotton area, over the 1996-2007 period, of $150/ha. Income
gains have been largest in developing countries, notably China and India, where the average
income gain has respectively been +$286/ha and +$275/ha;

s Significant increases to farm incomes have also resulted in the maize and cancla sectors. The
combination of GM insect resistant (GM IR) and GM HT techniology in maize has boosted farm
incomes by $7.2 billion since 1996. In the North American canala sector an additional $1.44
billion has been generated;

o Of the total cumulative farm income benefit, $20.5 billion (46.5%) has been due to vield gains (and
second crop facilitation), with the balance arising from reductions in the cost of production,
Within this yield gain component, 68% derives from the GM IR technology and the balance to
GM HT crops.

Table 5: Global farm income benefits from growing biotech crops 1996-2007: million US $

Trait Increase in farm Increase in farm Farm income Parm income
income 2007 income 1996-2007 | benefitin 2007 as | benefit in 2007 as
% of total value of | % of total value of
production of global production
these crops in of crop
biotech adopting
conntries
GM herbicide 3,935 21,814 7.2 6.4
tolerant soybeans
GM herbicide 442 1,508 07 0.4
tolerant maize
GM herbicide 25 848 0,1 0.1
tolerant cotton
GM herbicide 346 1,439 7.65 14
tolerant canola
GM inzect resistant 2,075 5,674 32 1.2
maize
. GM insect resistant 3,204 12,576 165 102
cotton
Others . B4 208 Not applicable Not applicable
Totals 10,081 44,068 6.9 4.4

Notes: All values are nominal, Others = Virus resistant papaya and squash. Totals for the value shares exclude
‘other crops’ (ie, relate to the 4 main crops of soybeans, maize, canola and cotton), Farm income calculations are
net farm income changes after inclusion of impacts on yield, crop quality and key variable costs of proaduction
(eg, payment of seed premis, impact on crop protection expenditure)

Table 6 summarises farm income impacts in key biotech adopting countries. This highlights the
important farm income benefit arising from GM HT soybeans in South America (Argentina, Brazil,
Paragaay and Uruguay), GM IR cotton in China and India and a range of GM cultivars in the US. It
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also lustrates the growing level of farm income benefits being obtained in South Africa, the
Philippines and Mexico.

Table 6: GM crop farm income benefits 1996-2007 selected countries: million US §

GMHT GM HT GMHT GMHT GM IR GMIR Total
soybeans maize cotton canola maize cotton

s 10422 1,402.9 804 149.2 4,778.8 2,232.7 19.789.6
Argentina 7,815 46 28.6 Nfa 226.8 87.9 8,184.3
Brazil 2,868 Nja ~Nfa Nfa Nfa 65.5 2,933.5
Paraguay 459 Nia Nfa N/a Nfa Nfa 259
Canada 1035 42 Nfa 1,289 208.5 Nfa 1,643
South 3.8 5.2 0.2 fa 354,9 193 3834
Adrica
China Ny/a N/a Nia Nfa Nia €,740.8 6,740.8
India Nfa Nfa N/a N/a Nfa 3,181 3,181
Australia N/a N/a 52 N/a N/a 190.6 195.8
Mexico 88 Nfa 103 N/a Nfa £5.9 85
Philippines N/a 114 N/a N/a 332 N/a 136
Romania 927 N/a Nfa Nfa N/a N/a 82,7
Uruguay 424 Nfa N/a Nfa 2.7 N/a 25,1
Spain Nfa N/a N/a N/a 60.0° N 60
Other EU N/a Nfa N/a Nfa 126 N/a 12.6
Columbia Na N/a N/a Nfa Nia 104 104

Nates: All values arenormunal. Farm income-calculations are net farm income changés after inclusion of impacts
on yield, crop quality and key variable costs of production {eg, payment of seed premia, impact on crop
protection expenditure), N/a = not applicable

In terms of the division of the economic benefits obtained by farmers in developing countries relative
to farmers in developed countries. Table 7 shows that in 2007, 58% of the farm income benefitg have
been earned by developing country farmers. The vast majority of these income gains for developing
country farmers have been from GM IR cotton and GM HT soybeans®. Over the twelve years, 1996-
2007, the cumulative farm income gain derived by developing country farmers was $22.1 billion
{50.1% of the tomal).

Table 7: GM crop farm income benefits 2007: developing versus developed countries: million US §

Developed Developing

¢ The classification of differant countries inte devaloping or developed country status affects the distribution of benefits
betwesn these two categories of country, The definition used is consistent with the definition used by James (2007)
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GM HT soybeans 1,375 2.560
GM IR maiza 1773 302
GM HT maize 402 41

. GM IR cotton . 288 2,918
GM HT cotton 16 &
GM HT canola 346 4]
GM virus resistant papaya and 34 0
squash
Total 4,282 5,829

Developing countries = all countries in South America, Mexico, India, China, the Philippines and South Africa

It is important to recognise that the analysis presented above is largely based on estimates of average
impact inall years. Recognising that pest and weed pressure varies by region and year, additional
sensitivity analysis is presented below for the crop/trait combinations where yield impacts were
identified in the literature. This sensitivity analysis was undertaken for twa levels of im pact
assumption; one in which all yield effects in all years were assumed to ba *lower than average’ (levels
of impact that reflected yield impacts in years of low pest/weed pressure) and one in which all yield
effects in all years were assumed to be ‘higher than average’ (levels of impact that reflected yield
impacts in years of high pest/weed pressure). The results of this analysis suggests a range of positive
direct farm income gains in 2007 of +58.5 billion te +$12.9 billion and over the 1996-2007 pariod, a
range of +§382 billion to +$52.2 billion (Table 8). This range is broadly within 85% to 120% of the
main estimates of farm income presented above,

Table 8: Direct farm income benefits 1996-2007 under different impact assumptions (million $)

Crop Consistent below Average pestfweed Consistent above average
average pestiweed pressure (main study pestiweed pressure
pressure analysis)
Soybeans 21.796,0 21,814.1 21,829.0
Corn 4.571.0 7.181.2 12,1520
Cotton 10,920 134244 15,962.0
Canola 818.7 14386 20130
COthers 1014 208.8 2243
Total 38,207.1 44,067.1 ; 52,180.3
i

Note: No significant change to soybean production under all three scenarios as almost all gains due to cost
savings and second ¢rop facilitation

EU focus

GM HT soybegns: Romonio

After joining the EU at the beginning of 2007, Romania was no langer officially permitted to plant GM
HT soybeans. The impact data presented below therefore covers the period 159%-2005.
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The growing of GM HT soybeans in Romania had resulted in substantially gréater net farm income

gains per hectare than any of the other countries using the technology:

Yield gains of an average of 319 have been recorded;

The cost of the technology to farmers in Romania tended o be higher than other countries,
with seed being sald in conjunction with the herbicide. For example, in the 2002-2006 period,
the average cost of seed and herbicide per hectare was $120/ha to 3130/ha. This relatively
high cost however, did not deter adoption of the technology because of the majur yield gains,
improvements in the quality of soybeans produced (less weed material in the beans sold to
crushers which resulted in price premia being obtained™) and cost savings derived;

The average net increase in gross margin in 2006 was $220/ha (an average of $175/ha over the
eight years of commaercial use: Table 9);

At the national level, the increase In farm income amounted to 528.6 millicn in 2006.
Cumulatively in the period1999-2006 the increase in farm income was $92.7 million {in
nominal terms);

The vield gains in 2006 were equivalent to an 21% increase in national production®? (the
annual average increase in production over the eight years was equal t0 14.9%);

In added value terms, the combined effect of higher yields, improved quality of beans and
reduced cost of production on farm income in 2006 was equivalent to an annual increase in

production of 33% (124,000 tonnes).

Table 9: Farm level income impact of using herbicide tolerant soybeans in Romania 19399-2006

Year Costsaving | Cost savings net Net increase Impact on farm Increase in
{($/ha) of cost of in gross income ata national farm
technology (8/ha}) | margin ($/ha) | nationallevel (§ income as % of
millions) farm level value

of national
production

1995 162.08 208 10518 1.63 4.0

2000 140.30 197 §9.14 321 82

2001 147.33 -0.67 107.17 193 103

2002 167.80 328 157.41 5.19 146

2003 206.70 76.7 218,01 8.76 127

2004 260.25 130.25 28557 19.99 274

2003 27776 158.76 266.68 25.33 388

2006 230.07 1136 22055 2867 332 T

Sources and notes:

¥ Gource: Brookes (2005)
" Industry ssurces report that price premia for cleaner craps were no longer payable from 2005 by crushers and hence this

element has been discontinued in the subsequent analysis
12 Derived by calculating the vield gains made on the GM HT area and comparing this increase in production relative to total

soybean production
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I Impact data (source; Brookes 2003}. Average yield increase 31% applied to all years, average
improvement in price premia from high quality 2% applied to years 19992004

All values for prices and costs denominated in Romanian Lei have been converted to US doltars at the
annual average excharge rate in each year

3. Technology cost includes cost of herbicideas

4. The technology was not permitted to be planted in 2007 - due to Romania joining the ELS

]

GM IR maize: Spain

Spain has been commercially growing GM IR maize since 1998 and in 2007, 21% (75,150 ha) of the
country’s maize crop was planted to varisties containing a GM IR trait.

As in the other countries planting GM IR maize, the main impact on farm profitability has been
increased yields (an average increase in vield of 6.3% across farms using the technology in the early
years of adoption). With the availability and widespread adoption of the Mon 819 trait from 2003, the
reported average positive yield impact is about +10%2, There has also been a net annual average
saving on cost of production (from lower insecticide use) of between $37/ha and $57/haw {Table 10).
At the national level, these vield gains and cost savings have resulted in farm income being boaosted,
in 2007 by 520.6 million and cumulatively since 1998 the increase in farm income (in nominal terms)

has been $60 million.

Relative to national maize production, the yield increases derived from GM IR maize were equivalent
to a 2% increase in national production (2007). The value of the additional income generated from Bt
maize was also equivalent to an annual increase in production of 1.94%,

Table 10: Farm level income impact of using GM IR maize in Spain 1998-2007

Year Cost savings (§/ba) | Net cost savings Net increage in pross | fmpact on farm income |
inelusivé of cost of margin {8/ha) at 2 national leve] (§
technology (§/ha} millions)

1998 37.40 371 95.16 214

1999 4481 1280 1w 236

2000 38.81 12.94 8947 224

2001 37.63 21.05 9563 1.10

20062 39.64 2218 100.65 210

2003 47.50 ! 26.58 f 121.68 3.03

2004 5145 ; 28.79 { 111.93 6.52 —}

%‘f 5233 { 872 ; 14474 770
Lzoos 527D 8.78 5 2045 10.97
i | i ]

* The cost of using this trait has been higher than the pre 2003 trait (Bt 176) - nising from about £20/ha to €35/ha
* Source: Brookes (2007) and Aleade (1999}
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Sourcas and notes:

L. Impact data {based on Brockes (2002 & Brookes (2008)). Yield impact +6.3% to 2004 and 10% used
thereafter (originally Bt 17§, latterly Mon 810). Cost of technology based on €18.5/ha to 2004 and €35/ha

from 2005

™~

average exchange rate in each year

GM IR maize: Other EU countries

A summary of the impact of GM IR technology in other countries of the B is presented in Table 11,
This shows that in 2007, the additional farm income derived from using GM IR technology in these

All vaiues for prices and cosis denominated in Buros have been converted to US dollars at the annual
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seven countries was +37.4 million. Cumuiatively over the 2005-2007 period, the total income gain was

$8.6 million.

Table 11: Farm level income impact of using GM IR maize in other EU countries 2005-2007

Year first | Azea 2007 Yield Cost of Cost Net Impact on
planted thectares) impact | technology |  savings increase farm
GM IR (%) 2007 ($/ha) 2007 in gross | incomeat
maize {before margin a national
deduction | 2007 {($/ha) | level 2007
of cost of {million §)
technology:
$/ha)
France 2008 22,185 +10 54.57 68.21 25473 5.64
Germany 2005 2,685 & 5457 6821 117.32 0.32
Portugal 2005 4,263 +12.5 47.75 4] 14394 0.61
Czech 2005 5,000 +10 47.75 24.56 146.23 0.73
Republic
Slovakia 2005 948 +12.3 4775 0 102.35 0.08
Peland 2006 327 +12.3 47.75 0 123.33 004
Romaria 2007 360 +7.1 43.66 0 34.66 0.01
Total 35,670 7.44
ofher EUf
{excluding
Spain)
|

Source and notes;

1. Source: based on Brookes (2008)
2. All values for prices and costs denominated in Euros have been converted to US dolars at the ansual

average exchange rate in each year
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b} Labour flexibility

GM herbicide tolerant crops have been shown in a number of ex-post studies to have increased
management flexibility. This comes from a combination of the ease of use associated with broad-
spectrum, post-emergent herbicides like glyphosate and the increased/longer time window for
spraying (see for example Brookes & Barfoot {2009), American Soybean Association (2001), Carpenter
& Gianessi (1999) and Fernandez-Cornejo | & McBride W (2002)).

GM insect resistant crops have also provided a convenience/flexibility benefit from less time being
spent on crop walking and/or applying insecticides (see for example, Brookes (2002)),

Relevant references in full

American Soybean Association Conservation T illage Study (2001,
xtm://'www.sovﬁrowers.comf'ctsmdv/v:tstudv files/frame.htm

Brookes G (2002) The farm level Impact of using Bt maize in Spain, ICABR conference paper 2003,
Ravello, Italy. Also on WwWWw.pgeconomics.co.uk

Brookes G & Barfoot P (2009) GM crops: global socie-economic and environmental impacts 1996-2007.
PG Economics. www.pgeconamics.couk Also Global impact of biotech crops: income and production
effects 1996-2007, Agbioforum (200%) forthcoming

Carpenter | & Gianessi L (1999) Herbicide tolerant soybeans: Why growers are adopting Roundup
Ready varieties, Ag Bioforum, Vol 2 1999, 65-72

Fernandez-Cornejo | & McBride W (2002) Adoption of bio-engineered crops, USDA, ERS Agricultural
Economics Report No §10

¢} Quality of the harvest

There is a growing body of ex-post analysis evidence to show that the adoption of GM IR maize has
delivered important improvements in grain quality from significant reductions in the levels of
mycotoxins found in the grain. Several papers quantifying and measuring this, in the EU, are
summarised in Brookes G (2008). In terms of revenus from sales of corn, however, no premia for
delivering product with lower levels of mycotoxins have, to date, been reported although where the
adoption of the technology has resulted in reduced frequency of crops failing to meet maximum
permissible fumonisin levels in grain maize (g, In Spain), this delivers an Important economic gain to
farmers if they sell their grain to the food using sector. GM IR com farmers in the Philippines have
also obtained price premia of 10% (see Yorobe J (2004) relative to conventional corn because of better

quality, less damage to cobs and lower levels of impurities.

Improved weed control arising from the adoption of GM HT crops has also reduced harvesting costs
for many farmers. Cleaner crops have resulted in reduced times for harvesting. It has also improved
harvest quality and led to higher levels of quality price bonuses in some regions. Examples where
this arisen include in Romania (GM HT soybeans: see Brookes (2005)), in Canada (GM HT cancla: see
Canola Couneil (2001) and in Argentina (GM HT soybeans: see Qaim & Traxler (2002)).
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Relevant references in full

Brookes G (2005) The farm level impact of using Roundup Ready soybeans in Romaria. Agbioforum
Vol 8, No 4. Also available on www.pgeconomics.conk

Erookes G (2008) The benefits of adopting GM insect resistant (Bt) maize in the ELT: first results from
1598-2006, International Journal of Bistechnology (2008) wol 10, 2/3, pages 148-166

Canola Council of Canada {2001 An agronomic & economic assessment of transgenic canola, Canola
Council, Canada. www.canola-couneil.org

Qaim M & Traxler G (2002) Roundup Ready soybeans in Argentina: farm level, environmental and
welfare effects, 6* ICABR conference, Ravello, Italy

Yorobe J (2004) Economics impact of Bt corn in the Philippines. Paper presented to the 45% PAEDA
Convention, Querzon City

) Seed prices .
Brookes G & Barfoot P (2009) examined this issue in terms of the cost farmers pay for accessing GM
technology relative to the total trait benefit (measured in terms of the farm income gain plus the cost
of accessing the technology at the farm level). Table 12 summarises their ex-post analysis across the
four main biotech crops for 2007, and identified that the total cost was equal to 24% of the total
technology gains (inclusive of farm income gains phus cost of the technology payable to the seed

supply chain?%),

For farmers in developing countries the total cost was equal to 14% of total technology gains, whilst
for farmers in developed countries the cost was 34% of the total technology gains. Whilst
circumnstances vary between couniries, the higher share of total technology gains accounted for by
farm income gains in developing countries relative to the farm income share in developed countries
reflects factors such as weaker provision and enforcement of intellectual property rights in
developing countries and the higher average level of farm income gain on a per hectare basis derived
by developing country farmers relative to developed country farmers.

Table 12: Cost of accessing GM technology (million $) relative to the total faxm income benefits
2007

Cost of Farm 5 Total benefit Costof Faxm income Total benefit of I

technology ! income of technology | technology gain: technology to ?

rall gain: all ; to farmers and : developing farmers and seed |

farmers farmers f seed supply developin countries supply chain: !
chain g countrias developing

countries }

¥ The cost of ihe technology nccrues 10 the seed supply chain including sellots of seed w0 farmers, seed multipGers, plant bresdess,
Jistributors and the GM techaology providers
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| GMHYT 931 3,935 4,866
f soybeans
L

GMIR 714 2,475 2,783

maize

|

GMHMT | 831 | 10 973

maize Z %

GM IR 670 3,204 | 3,674
i cotton !
! | f
{ GMHT 226 r 251
! GMHT 102 346 448 ; Nfa N/a N/a
t&moia !‘

Total I 3174 10,081 { 13,255 J 968 5,829 6,797 I

1. Nfa=not applicable. Cost of accessing the technology is based on the seed premia paid by farmers for
using GM tachnology refative to its conventional equivalents, Total farm income gain excludes £26
miltion associated with virys resistant crops in the US

Qaim & Traxler (2005) identified that, in terms of aggregate welfare, the economic surplus associated
with GM HT soybeans in Argentina in 2001 was $335 million, of which farmers were abla to capture
90% of the benefit, In contrast, they estimated that in the US, the share of the total trait beriefit (of GM
HT soybeans) was, the supply chain and farmers captured 57% and 43% respectively of the benefit.
This greater share of the supply chain in the US relative to Argentina reflected the more effective

Intellectual Property Rights (IFR) protection available in the US.

Pray et al (2002) examined these issues relating to the adoption of GM IR cotton in China but
extended their analysis to consider cansumer level impacts. They concluded that because the Chinese
government bought all of the cotton at a fixed price, no benefits were passed on down the supply
chain to consumers. Also becanse of weak intellectual property rights the major sharé of benefits was
retained by farmers, with little accruing to the technology providers {public and private sector),

Traxler et al (2001) and Traxler and Godoy-Avila (2004) similarly found in Mexico {adoption of GM IR
cotton) that 85% of the total benefits from adoption went to farmers with only 15% earned by the seed
suppliers and technology providers.

Trigo and CAP (2006) estimated the distribution of accumulated benefits generated by GM HT
soybeans in Argenting in the period 1996 to 2005, to be farmers 78%, the supply chain 9% and the
government (from export taxes), 13%.

Demont M et al (2007) estimated the annual (ex-post) share split of global benefits from the first
generation of GM crops to have been two-thirds "downstreany {(farmers and consumers) to one third
‘upstream’ (the input suppliers including biotechnelogy companies, plant breeders, seed suppliers,
seed producers and wholesalers), This analysis also examined the potential (ex ante) share of these
benefits if first generation GM crops were widely used in the B(J (Insect resistant maize and herbicide
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tolerant maize, sugar beet and oilseed Tape). This part of the analysis suggested a similar likely
breakdown of benefits with 62% going to farmers/consumers and 38% to the supply chain (based on a
total estimated annual benefit of €668 mitHon},

Overall, all of the papers that have examined this jssue have consistent findings, namely that a
significant majority of the benefit has accrued to farmers (relative to the supply chain, including the

providers of the technology).
Relevant references in full

Brookes G & Barfoot P (2009) GM crops: global socio-sconemic and environmental impacts 1596-2007.
PG Beonomics. Www pgeconomics.couk Also Global impact of biotech crops: incame and production
effects 1996.2007, Agbioforum (2009} forthcoming

Demont et al (2007} GM crops in Europe: how much value and for whom? EuroChoices 6 (3),
Agricultural Economics Seciety/European Association of Agricultural Economists

Pray C et al (2002) Five years of Bt cotton in China ~ the beneafits continue, The Plant Journal 2002, 31
(4) 423~430. Also, Pray et al (2001) Impact of Bt cotten in China, Werld Development 29 (5), §13-825

Qaim M & Traxler G (2005) Roundup Ready soybeans in Argentina: farm level & aggregate welfare
effects, Agricultural Economics 32 (1) 73-86

Traxier G et al (2001) Transgenic cotton in Mexico: economic and environmental impacts, ICABR

conterence, Ravello, Italy

Traxler and Gadoy-Avila (2004): Transgenic cotton in Mexico, Agbioforum 7, (1-2), 57-62,

www . aghioforum.org

Trigo E & Cap E (2006) Ten years of GM crops in Argentine agriculture, ArgenBio, Argentina

e} Impact on seed variety availability /biodiversity

This issue has been examined in a limited number of ex-post studies, Zilberman et al (2007) examined
whather the introduction of biotech traits may lead to a loss of seed (bio) diversity and a reduction in
the number of varieties grown. They identified that the introduction of biotech traits may actually
increase the number of distinct varieties when the technological, economic and regulatory conditions
facilitate the adoption of biotech traits in a large number of local varieties, However, limited éapacity
fo modify local varieties may adversely affect seed (bio)diversity, as it may result in a small number
of varieties containing biotech traits (sometimas imported) being planted on land where a larger
number of local varieties had formerly grown. In the seed markets of most countries, the decisions
about adoption of different varieties by farmers and the availability of different seed varieties
containing various traits/attributes by the local seed sector are made on economic grounds, Ttis
therefore in the interests of biotech trait ‘holders’ to facilitate access to their traits by companies that
breed and supply lecal varieties, best suited to local conditions, if they wish to maximise uptake of
their technology at the farm level. However, when there are a large number of local varieties grown
with small shares of the total market, supplied by a large number of seed companies, it may prove
unattractive (from an economic perspective) to licence biotech traits to many (small) local seed
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companies. Therefore, if it is considered to be desirable from a public policy perspective to
maintain/preserve local varieties, Zilberman et al argue it may be appropriate for the public sector to
address this ‘market failure’ through a) operating policies and regulations that provide favourable
conditions to introduce biotech fraits into local varieties (ie, an efficient, transparent and low cost
regulatory approval Process so as to maximise the market incentives for trait availability in local
seed), and b) providing incentives for farmers to continue to use local varieties without a biotech traiz.
In this way, partial adoption of biotech traits will occur, allowing farmers to gain access to new

technology and helping to preserve seed {bio)diversity.

Pehu F & Ragasa C (2007) concluded that the quick ard extansive adoption of GM IR cotton in China
owed much to publicly developed GM IR cotton varieties and to a decentralised breeding system,
which transferred quickly the GM trait to local varieties that could then be sold at relatively Jow
prices. Similarly, in Mexico good availability of seed and credit facilitated a high adoption rate for
GM IR cotton. In contrast, lack of credit and access to cradit in Seuth Africa was considered as an
mmportant factor hindered adoption.

Relevant references in full

PehuF & Ragusa C {2007y Agricultural Biotechnology: transgenics in agriculture and their
implications for developing countries, World Bank, Background Paper for the World Development
Repert of 2008

Zilberman D et al (2007) The impact of agricudiniral biotechnology on vields, risks and biodiversity in
low income countries, Journal of Development Studies, vol 43, 1, 63-78, Jan 2007

f} Health of Iabour
Improved health angd safety for farmers and farm workers (from reduced handling and use of

insecticides) is also a feature highlighted in several papers examining the ex-post impact of GM IR
cotten in developing countries, Huang et al (2002 & 2003) and Pray et al (2001 & 2002} identified
benefits from reduced exposure to insecticides and associated incidences of pesticide poisonings
being reported in China as a result of the adoption of GM IR cotton,

Benmett, Morse and Ismael (2006) suggested that the mumber of accidental pesticide poisonings cases
associated with growing cotton in South Africa had fallen following the adoption of GM IR cotton.

Relevant references in full

Bennett R, Morse § & Ismael Y (2006) The economic impact of genetically modified cotton on South
African smallholders: yields, profit and health effects, Journal of Development Studies, 42 (4): 662-677

Huang J et al (2002) Transgenic varieties and productivity of smallholder cotton farmers in China,
Australian Journal of Agricultural and Resource Economices 46 (3); 367.387

Huang J et al (2003) Biotechnology as an alternative to chemical pesticides: a case study of Bt cotton in
China, Agricultural Economics 29 (1}, 55-67
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Pray C et al (2002) Five years of Bt cotion in China — the benefits continue, The Plang Journal 2002, 31
(4) 423430, Aleo, Pray et al (2001) mpact of Bt cotton in China, World Development 29 (5), 813-825

g) Use of inputs
See 2. Agronomic sustaj nability.

h} kmpact on labour use

Ex-post analysis by Qaim M et al (2006) identified in India, associated with the adoption of GM IR
cotton, that reduced insecticide sprayings resulted in a lower requirement for labour to undertake
pest scouting and spraying (this mostly affected male family members) but this was counterbalanced
by additional labour requirements for harvesting (higher yields), with the latter labour change mainlty
affecting casual, usually female labour, Overall, they concluded that the net effect an labour use was

neither, positive or negative,

These impacts were also identified by Dev 5 & Rac N (2007), albsit in an ex-post study focusing on
the Andra Pradesh region of India only. Their work identified that the net impact on labour use of
using GM IR cotton was positive (ie, the extra harvest labour requirement was greater than the logs of

pest scouting and spraying labour requirement).

Subramanian A & Qaim M (2008) looked at this issue further throu gh rasearch into a small cotton
growing community in India, via monitoring of household expenditure patterns and activities.
Whilst this was only a small piece of research it provided a useful insight into wider ecoriomic
impacts and Was representative of semi arid tropical regions in central and southern Indja, Its key
findings were that GM IR cotton had delivered a net creation of rural employment, with the
additional harvest labour requirements being greater than the reductions associated with pest
scouting and spraying. This did have gender implications given that it has been mostly females who
gained, relative to males who lost out. Their analysis, however shows that on average, the saved
male family labour has been/van be re-employed efficiently in alternative agricultural and non
agricultural activities 5o that, the overall returns to male labour Increase.

The retiuns to management time saved for famers/farm workers and their re-deployment also tended
to be greater for larger farmers than smaller ones. This was largely explained by the fact that large
farmers are often better educated and have better access to financial resources which help them gain

alternative ernployment or set u seif employment activities,
P03 P ploy

Fernanez-Cornejo | & Caswell M (2006) showed that the adoption of GM HT soybeans in the US, by
reducing management time associated with the crop, allowed additional time for off-farm income

earring oppartunities.

Gouse M et al (2006) found that the use of CM IR technology in maize (in the Kwaznlu-Natal region
of South Africa, in 2003/04 was neutral in respect of labour use {a year of low pest pressure), They
perceive that in years of higher pest pressure the labour requirement would likely fall, as less
insecticide granules would be applied by farmers/workers,

Trigo E & Cap E (2008), looking at the social changes assaciated with the expansion of soybean
production, using CM HT technology and its facilitation of no tillage production practices, cite



I~

Syngenita, Lda,

¢

statistics on farm employment trénds hetween 1993 and 2008, which show that the total number of
jobs in the sector has been consistent {1.2-1.3 million) during a periad in which the country’s
unemployment rate reached its highest historic level.

Relevant teferences in full

DevS & Rao N {2007) Socio economic impact of Bt cotton, Centre for Economic and Social Studies,
Hyderabad, Monograph, Nov 2007

Fe‘mandez—Comejo] & Caswell M (2006) The first decada of genetically engineered crops in the 1S,
Economic Information Bulletin 11, Washington DC, Economie Research Service, USDA

Gouse M et al (2006) Output & labour effect of GM maize and minimum t llage in a communal aren of
Kwazulu-Natal, Journal of Development Perspectives 2.2

Qaim M et al (2006) Adoption of Bt cotton and [mpact variability: insights from India, Review of
Agricultural Economics, vol 28, No 1, 48-58

Subramanian A & Qaim M (2008) Village-wide effects of agricultural bi()tschnolog;y: the case of Bt
cotton in India, World Development, vol 37, Ng 1,256-262

TrigoE& Cap E (2006) Ten vears of GM Crops in Argentine agriculture, ArgenBio, Argentina

i} Co-existence and GM IR maize production in Europe
Resewrch

The possibility of GM adventitious presence occurring in a non GM crop because of cross-pollination
in maize crops is well researched. It draws on practical {commereial) ex-post experience of growing
specialty. maize crops (g, waxy maize), G\ crops, and specific research studjes, Maize pollination
essentially relies on svind cdispersal of pollen. As such, levels of cross-pollination are generally closely
related to distance of a receptor plant from a pollen donating plant, with the level of cross-pollination
falling rapidly the further away the recipient plant is from the pollen source {as maize polien is fairly
heavy, the vast majority is deposited within a short distance of any emitter plant). On average,
almost all maize pollen travels no further than 100 metres and naarly all potential cress-pollination
between fields of non GM maize occurs within 18-20 metres of an emitter crop. Inrespect of GM
maize containing a single trait such as insset (Bt) resistance, the Presence of the GM trait in only 50%
of pollen means that almost aj] cross pollination (of pollen with the GM trait) will oceur at a reduced
distance from the GM emitter crop.

Not surprisingly, it is possible to find examples of research that identified rates of cross-pollination
(and hence levels of adventitious presence) at variance with these fates, because of the influence of a
number of other factors, These include:

s Timing of planting (and Flowering) of different maize crops: the greater the difference between
planting times of rops of the same variety, the lower the levels of cross-pollination;

o Varietal differences: Tecommendations for planting times and the time each variety takes to
flower (and produce/be receptive to pollen) usually varies by variety. Consequently, var{etal
differences can contribute differences in the timing of flowering and hence to the chances of
cross-pollination occurring (see above);

*  Buffer crops: the planting of {non GM) buffer crops affects cross-pollination levels. This is
because a non GM buffer crap {of maize) can act as a interceptor to a large proportion of GM
pollen and can provide additional non GM pollen that ‘crowds out’ the GM pollen {further
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reducing the chances of the GM polien introgressing with the non GM crop in which
adventitious presence is to be minimised). One row of buffer CTop is considered to be
roughly equal to 10 metres equivalent of separation distance;

*  Temperature and humidity lrvels: the drier and hotter conditions are at time of flowering the
lower the levels of ¢ross-pollination and vice versa:

*  The strength and direction of wind: levels of aoss-pollination are highest in receptor crops that
are typically downwind of donor crops. Not surprisingly, the stronger the wind at time of
pollen dispersal, the greater the likelihood of cross-pollination being recorded at greater
distances;

©  Barriers: objects such as hedges and woods, as well as topography can affect levels of crass-
pollination by interrupting and diverting airborne pollen flow. These barriers can cause
pollen to be diverted upwards {and hence could travel further than otherwise' would he the
case) and sometimes this can result in pollen being deposited in “hot spots’;

*  Length of border/shape of fields: the longer the border between a GM and non GM crop, the
greater the chances of cross-pollination occurring and vice versa;

*  Volunteers. The presence of voluntesr maize plants from an earlier Cr¥Op may increase the
lavel of adventitious presence in a crop. Whilst this possible source of adventitious preserice
is potentially highest in regions which do not have low enough average winter temperatures
to kil volunteer plants, farm level experience (eg, in Spain) shows that this is 4 very minor
source of adventitious presence,

In terms of achieving the EU labelling threshold of 0.9% for grain maize, research findings in Spain,
France, Portugal, Italy, Switzerland, Germany and the UK have produced consistent results; thig
thrashold is achievable through the application of measures such as isalation distances and the use of
buffer rows. For (non GM or organic) plots/fields with a size of over 5 ha, no isolation distanice is
required. Where the non GM/organic plot is within 1-5 ha in size an Isolation distance of 20 metres
will be sufficient to ensuse purity levels within the 0.9% labelling threshold (or if an isolation distance
Is not possible, the application of four buffer rows of non GM maize batween a GM crop (on the GM
growing farm) and a non GM Crop as a single measure will deliver effective co-existence), For non
GM plots under 1 ha in size an isolation distance of up to 50 metres may be required, for example if a
non GM plot is located downwind of GM emitter crops.

Contmercial evperience

These factors of influence are known to growers of specialty maize crops (eg, waxy maize) and t6 the
organisations that typically supply seed to farmars and/or bu ¥ (specialty) maize from farmers. Asa
result, the application of a variety of measures {such as separation distances, the wse of buffer crops,
varying the time of planting or varieties used), and taking into consideration the dilution effect on
adventitious presence levels of normal harvesting practices’, usually delivers required levels of
purity. More recently, the same principles and practices have been successfully applied in respect of
commercial GM maize crops where a non GM maize market has developed in a number of countries
including Spain, Adventitious presence levels in excess of required purity levels (eg, set at the EUI
labelling threshold and in some cases to more stringent, market-driven thresholds) are rared?. Thisis

** The key point being that it is narmal practice to test crops for adventitious presence of all unwanted matarial (eg. the
presence of GM material in non GM €rops that are required to be cartified as non GM, weed material, dirt, seed off types etc)
after harveat As a result, levels of adventitions presence of any unwantzed material tend 1o be lower in harvested <rops than
might be the case if 1<-§ting was undertaken {n the field before harvest

* Instances of GM adventitous presence in nen GMforganic maize crops have occasionally heen reported. These have been
rare and vsually caused by failure to apply good farming and co-existence practices rather than any failure of co-existenca

measures per se
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because the measures taken are based on years of experience and usually Cperate to ‘worst case’
scenarios. Also in commercial crops, the rate of GM adventitious presence from cross pollination
tends te be less than obsarved in research tests/trials due to factors such as differences in flowering
time of crops and the dilution effect,

Overall, evidence from hoth commercial practice, and research shows that GM, conventional and
Organic growers' of maize have co-existed, and can co-exist and mMmaintain the integrity of their Crops
without prablems through the application of good farming and co-existence practices. Where G\
maize growers are located near non GM maize growers who sell their orops into markets with a
requirement for certified non GM maize, a separation distance of up to 23 metres (possibly extended
to 50 metres in some, limited droumstances®) or the plan’cing of 4-6 buffer rows should be sufficient
to allow effective co-existence,

The summary provided abave draws on the following references:
APROSE (2004) Evaluation of cross pollination between commarcia] GM (Mon 810) maize and
neighbouring conventional maize flelds, Analytical survey of 14 commercial Bt fields in 2003 by
Monsanto, Nickersons and Pioneer Hi-Bred International, presented to the Spanish Bio-Vigilance
Commission, unpublished

Béndtrix F & Bloe D (2003) Mais OGM et non OGM possible coexistence. Perspectives Agricoles No
294

Brookes G and Barfoot P (2003) Co-existence of GM and non GM crops: case study of maize grown in
Spain, paper presented to the 18 European corfarance on the coexistence of GM crops with
conventional and organic crops, GMCC-03, Denmark, November 2003

Brookes G et al (2004 GM maize: pollen movement and CIop co-existence,

WWW.pe economics.co;ukfgdf{maizepollennovEOOtéﬁnal,gdf

Devos Y er al (2005) The co-existence betwean transgenic and non-transgenic maize in the Buropean
Union: a focus on pollen flow and cross-fertilisation, Environ, Biosafety Res. 4 71-g7

Foueilassar X & Fabie A (2003) Waxy maire production, an experiment evaluating coexistence of GM
and conventional maize, ARVALIS, France

Joint Research Centre {2006) New case studies on the coexistence of GM and non GM Crops in
European agriculture, Eur 22102, JRC, IPTS Technical Report Series. ww,

Loubet, B and Foueillassar, X et al, (2003) INRA ’I,‘hivervaI—Gzignon Etude méeaniste dy transport et
du dépét de pollen de mais dans un paysage hétérogéne.Rapport de fin de projet Convention INSU
N*Q1Cv 081

MaBetal {200¢) Crop ecolo > management & quality: extent of cross-tertilisation in maize by pollen
P gy g q : Y p

from neighbouzing transgenic hybrids, Crop Science 44, 1273-1284, Crop Science Society of America,
Usa

Melé E et al {2004) First results of co-existence study: Buropean Biotechno]ogy Science & Industry
News No 4, vol 3

———

# In zespect of organic growers this assumes spplication of the B legal (labelling) threshold of 0,95, It does rot consider the
thresheld applied by some erganic certifying bodies of zaro detectible prasence because it is not possible to meat such a

threshold in any form of agriculiural production system
 For example, if the non GM <rop is in a plot size undar 1 ha and located downswind of 3 GM erap
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Meir-Bethke & Schiemann | (2003) Effect of varying distances and intervening maize flelds on
outcrossing rates of transgenic maize, Proceedings of the 1st European conference on the co-existence
of GM erops with conventional and organic crops, Denmark, November 2003

Ortega Molina ] (2006) The Spanish experience with co-existence after 8 years of cultivation of GM
maize, paper presented to the Co-existence of GM, conventional and organic crops, Freedom of
Choice Conference, Vienna, April 2006

Porta G et al (2006) Indagine sulle dinamiche di diffusione del polline tra coltivazioni contigue di
mais nel contesto padano, CRA-Instituao Sperimentale per la Cerealicoltura

Rodriguez-Cerezo E (2006). Segregation up to the farmgate: agronomic rmeasures to ensure co-
existence. JRC IPTS paper presented to the Co-existence of GM, conventional and organic crops,
Freedom of Choice Conference, Vienna, April 2006

Sears, M. K. & Stanley-Fown, D. (2000) Impact of Bt corn pollen on monarch butterfly populations. I
Fairbairn, C,, Scoles, G. & McHughen, A. (Eds.) Proceedings of the 6th International Symposium on
The Biosafety of Genetically Modified Organisms. University Extension Press, Canada.

Waber W et al (2005) Koexistenz von gentechnisch verandertem und konventionellemn mais. Mais %,
1-6

1.2 Seed industry

For analysis of the shares of total benefits derived by the seed sector from GM crops, see section 1.1 d)

above.

1.3 Consumers
impact on prices

Assessing the impact of the biotech agronomic, cost saving technology such as herbicide tolerance
and insect resistance on the prices of soybeans, maize, cotton and canola (and derivatives) is difficult,
Current and past prices reflect a multitude of factors of which the intraduction and adoption of new,
cost saving technologies is one. This means that disaggregating the effect of different variables on

prices is far from easy.

In general terms, it is also impaortant to recognise that the real price of food and feed products has
fallen consistently over the last 50 years, This has not come about ‘out of the blue’ but from enormous
improvements in productivity by producers. These productivity improvements have arisen from the
adoption of new technelogies and techniques.

Against this background, Brookes & Barfoot (2009) point out the extent of use of biotech adoption
globally shoss that:

« For soybeans the majority of both global production and trade is accounted for by biotech

production;
»  For maize, cotton and canola, whilst the majority of global production is still conventional,
the majority of globally traded produce contains materials derived from biotech production.

This means for a crop such as soybeans, that biotech production now effectively influences and sets
the baseline price for commodity traded soybeans and derivatives on 2 global basis. Given that
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biotech soybean varieties have provided significant cost savings and farm income gains (eg, $2.76
billion in 2007) to growars, it is likely that some of the benefits of the cost saving will have been
passed on down the supply chain in the form of lower real prices for commodity traded soybeans.
Thus, the current baseline price for all soybeans, including conventional soy is probably at a lower
real level than it would otherwise (in the absence of adoption of the technology) have been. A similar
process of ‘transfer’ of some of the farm income benefits of using biotechnology in the other three
crops has also probably occurred, although to a lesser extent because of the Jower biotech penetration
of global production and trade in these crops.

Building on this theme, some (limited} economic analysis has been undertaken to estimate the impact
of biotechnology on global prices of soybeans.

Moschini et al (2000) estimated that by 2000 the influence of biotech soybean technology on world
prices of soybeans had been between -0.5% and -1%, and that as adoption levels increased this could
increase up to -6% (if all global production was biotech).

Qaim & Traxler (2002 & 2005) estimated the impact of CM HT soybean technology adoption on global
soybean prices to have bean -1.9% by 2001. Based on this analysis, they estimated that by 2005 it was
likely that the world price of soybeans may have been lower by between 2% and 6% than it might
otherwise have been in the absence of biotechnology. This benefit will have been dissipated through
the post farm gate supply chain, with some of the gains having been passed onto consumers in the
form of lower real prices.

In relation to the global cotton market, analysis by Frisvold G et al (2007) estimated that as a result of
higher vields and production of cotton asscelated with the use of GM IR cotton in the US and China
{in 2001), the world price of cotton lint was 0.014%/pound lower{-3.4%) than it would have otherwise
have been (based on an indicative world farm level price in 2001 for cotton lint of sbout $§500/tonne,
this is equal to a $30.87/torme of lint). Important impacts arising from this (and which are equally
applicable to the impact of all GM and other (non GM) cost reducing/productivity enhancing
technology) are:

»  Purchasers of cotton on global markets benefit from the lower prices, as do end consumers;

o Non adopting cotton farmers, both in the countries where the new (GM IR} technology is
used, and in other countries where the technology is not available, lose out because they
experienice the lower world prices, yet get no cost savings/productivity gains that might be
derived from using the new technology.

Anderson K et al (2006) examined the impact of the adoption of GM IR cotton up to 2001 (also
simulated impacts of adoption/non adoption of the technology in a number of (then) non adepting
countries) on the international cotton miarket. At that time (2001) they estimated that global cotton
praduction had not been significantly affected, although the world price of cotton was estimated to be
about 2.5% lower than it would otherwise have been if the technology had not been adopted in the
US, China, Australia and South Africa,

Relevant references in full

Anderson X et al (2006) Recent and prospective adoption of GM cottort: a global CGE analysis of
sconomic impacts, World Bank Policy Research Working Paper 3917, World Bank,
http://econ.worldbank.org

Brookes G & Barfoot P (2009) GM crops: global secio-economic and environmental impacts 1996-2007.
PG Economics. www,pgeconomics.couk Also Global impact of biotech crops: income and production
effects 1996-2007, Agbioforum (2009) forthcoming
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Prisvold G et al (2007) Bt cotton adoption in the US and China: international trade and welfare effects,
Agbioforum, vol 9,2,1-17

Moshini G et al (2000) Roundup Ready soybeans and welfare effects in the soybean complex,
Agribusiness 16, (1) 33-55

Qaim M & Traxler G {2002) Roundup Ready soybeans in Argentina: farm level, environmental and

weltare effects, 6% ICABR conference, Ravello, Italy

Qaim M & Traxler G (2005) Roundup Ready soybeans in Argentina: farm level & aggregate welfare
effects, Agricultural Economics 32 (1) 73-86

1.4 Co-operatives and grain handling companies
1.5 Food and feed industry
1.6 Transport companies

1.7 Insurance companies

Various studies (summarised, for example in Brookes & Barfoot (2009)) highlight the importance of
GM IR technology in improving production risk management. Essentially, the technology takes away
much of the worry of significant pest damage occurring and is, therefore, highly valued by farmers
who use the technology. This ‘insurance’ benefit of the technology has also recently been recognised
by the insurance sector {n the US, which began in 2008 to offer 1S maize farmers insurance discounts
(for crop losses) if they used stacked maize traits {containing insect resistance and herbicide tolerant
eraits). The level of discount on crop insurance premiums fs equal to about $7.41/hectare (about

€5.3/ha).
1.8 Laboratories
1.9 Innovation and research

1.10 Public administration

1.11 Internal market

1.12 Specific regions and sectors
Adoption of biotech traits and size of farm

In relation to the nature and size of biotech crop adopters, there is fairly clear ex-post analysis
evidence that size of farm has not been a factor affecting use of the technology. Technology adophon
has been by both large and srnall farmers, with size of operation not having been a barrier to



N oAST

A

Syngenta, Lda.

adoptien. In 2007, 12 million farmers were using the technology globally, 90% plus of which were
resource-poor farmers in developing countries. Specific examples of research that have examined this

issue include:

s Fernandez-Cornejo & MeBride (2000) examined the effect of size on adoption of biotech crops
in the US (using 1998 data). The a priori hypothesis used for the analysis was that the nature
of the technology embodied in a variable input like seed (which is completely divisible and
not a “humpy” input like machinery) should show that adoption of biotech crops is not related
to size. The analysis found that mean adoption rates appeared to increase with size of
operation for herbicide tolerant ¢rops (soybeans and maize) up to 50 hectares in size and then
were faitly stable, whilst for GM IR maize adoption appeared to increase with size. This
analysis did, however not take into account other factors affecting adoption such as
education, awareness of new technology and willingness to adopt, income, access to credit
and whether a farm was full or part time - all these are considlered to affect adoption yet are
also often correlated to size of farm.  Overall, the study suggested that farm size has not been
an important factor influencing adoption of biotech crops;

= Brookes (2003) identified in Spain that the average size of farmer adopting GM IR maize was
56 hectares and that many were much smaller than this (under 20 hectares). Size was not
therefare considered to be an important factor affecting adoption, with many small farmers
(small in the context of average farm size in Spain) using the technology;

»  Brookes (2005) also identified in Romania that the size of farm was not an important factor in
the adoption of HT soybeans. Both large and smaller farms (within the context of the
structure of production in Romania), within a range of 30 hectares to 20,000 hectares in size
using the technolegy;

¢ Pray et al (2002) and Huang et al (2002). This research info GM IR cotton adoption in China
illustrated that adoption has been by mostly small farmers (the avergge cotton grower in
China plants between 0.3 and 0.5 hz of cotton). They also identified that the smallest farmers
experienced the largest vield gains;

¢ Adopters of insect resistant cotton and maize in South Africa have been drawn from both
large and small farmers (see Morse et al 2004, Ismael et al 2002, Gouse (2008));

e In2007, there were 3.8 million farmers growing GM IR cotton in India, with an average size
of about 1.6 hectares (Manjunath T {2008);

e GMIR tachnology (in cotton) is scale neutral, in that both small and larger farms adopt (Qaim
etal 2006

»  PennaJ & Lema D (2001) indicate that farm size has not affected the adoption of GM HT
soybeans in Argentina. In fact, these analysts perceive that the availability of GM HT
technology and its facilitating role in the adoption of no tillage production systems has
helped small and medium sized in Argentina to improve their competitiveness. Previously
these farmers used rotation and mixed farming to maintain/restore soil nutrient levels, soil
structure and levels of organic matter (necessary to maintain crop yields), but the option of
using GM HT soybeans in no tillage production systems had allowed these farmers to
implement crop after crop production systems (eg, continuous soybeans or a corn-soybean
rotation) and allow the wider implementation of second crop soybeans {after a wheat crop in
the same season). These options greatly improved profitability levels, keeping them in
farming rather than leaving the sector. Bindraban P et al (2009} also concur with this view —
in their analysis of the increasing scale of soybean production systems in Brazil and
Argentina over the last ten years, they conchude that this trend (of increaging size of farm)
was largely driven by the need to benefit from economies of scale required to export in bulk
at competitive prices and that the availability of large areas of land, suitable machinery and
appropriate farm management techniques facilitated the expansion of large scale 50y
production systems and farms. GM HT soybean production based on no tillage, fitted with
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this enlargement in the scale of production but was considered to have not been a major
contributor to the changes in the scale/size of soy producing farms (ie, the changes in
scale/size would have probably occurred without the availability of GM HT soybeans).

Nevertheless some studies (eg, Thirtle et al (2003) relating to GM IR cotton in South Africa) and Qaim
& De Janvry (2003) relating to GM IR cotton in Argentina) have identified cases where small farmers
have not adopted biotech traits (notably relating to-GM IR cotton in South Africa) and this has been
mostly attributed to lack of access to credit to buy (the more expensive) seed. In such cases, this
reflects a failure in the credit market, which needs to be addressed through policy mechanisms. This
is an issue of relevance for accessing all new (more expensive) technology in agricultuze and is not,

therefore, a GM trait-specific issue,
Relevant references in full

Broakes G (2003) The farm level impact of using Bt maize in Spain, ICABR conference paper 2003,

Ravello, Italy. Also on www.pgeconomics.couk
Brookes G (2005) The farm level impact of using Roundup Ready soybeans in Romania. Agbioforum
Vel 8, No 4. www.agbioforum.org

Bundrabin P et al (2009) GM-related sustainability: agro-scological impact, risks and opportunities of
soy production in Argentina and Brazil, Plant Research Intemnational BV, Wageningen, Netherlands.

Fernandez-Comejo ] & McBride W (2000) Genetically engineered crops for pest management in US
agriculture: farm level benefits, USDA, ERS Agricultural Economics Report No 786

Gouse M et al (2006) Output & labour effect of GM maize and minimum tillage in a communal area of
Kwazulu-Natal, Journal of Development Perspectives 2:2

Fuang et al (2002) Transgenic varieties and productivity of smallhiolder cotton farmers in China,
Australian Journal of Agricultural and Resource Economics 46 (3): 367-387

Ismael Y et al (2002) A case study of smallholder farmers in the Makhathini flats, South Africa, ICABR
canference, Ravello Italy 2002

Manjunath T (2008) Bt cotton in India: remarkable adoption and benefits, Foundation for Biotech
Awareness and Education, India. www.fbaeorg

Morse S et al (2004) Why Bt cotton pays for small-scale producers in South Africa, Nature
Biotechnology 22 (4) 379-380

Perna ] & Lema D (2001) Adoption of herbicide resistant soybeans in Argentina: an economic
analysis, INTA, Argentina

Pray C et al (2002) Five years of Bt cotton in China — the benefits continue, The Plant Journal 2002, 31
(4) 423-430. Also, Pray et al (2001) Impact of Bt cotton in China, World Development 29 (5), 813-825

Qaim M et al (2006) Adoption of Bt cotton and impact variability: insights from India, Review of
Agricultural Economics, vol 28, No 1, 48-58
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Qaim M & De Janvry A (2003) GM Crops, corporate pricing strategies and farmers adoption: the case
of Bt cotton in Argentina, American Journal of Agricultural Economics, 85 (4): 814-828

Thirtle C et al (2003) Can GM technologies help the poor? The impact of Bt cotton in Makhathini Flats,
KwaZulu-Natal, World Development 31 (4); 717-732

Impact on household incomes & food security

These impacts have been examined in few papers fo date. Gouse et al (2005 & 2006) examining the
impact of the adoption of GM IR maize in South Africa (ex-post analysis) found that the poarest
farmers gained most from the higher yields associated with GM IR {white) maize adoption because
the extra production replaced maize meal that had previously been bought in to meet family food
requirements. In other words, home grinding and consumption of the additional production
substituted for more expensive bought-in maize meal,

Genzales (2006) examined in relation to the adoption of GM IR maize in the Philippines, the concept
of the subsistence carrying capacity, which is defined as the minimum net farm incomefprofit
required to cover the costs of providing a nutritional calorie intake of 2,000 kilocalories per person,
per day. Based on analysis of data from farm level surveys conducted in 2003 and 2004, he found that
the adoption of GM IR maize significantly improved the subsistence level carrying capacity of
adopters (an average of a 66% improvement, within a range of +399% for low yielding farms and
+47% for high yielding farms),

Wang G et al (2008) examined the impact of the adoption of GM IR cotton on farmers livelihoods in
the Hebei Province of China in 2002 and 2003, and concluded that as a result of the increases in farm
income, atising from higher yields, household incomes rose significantly (the income from cotton in

. One.season was estimated to be twice the combined valite of wheat and corn crops for two ssasons).
This higher income then played an important role in additional investment in family education,

lelsure and healthcare.
Relevant references in full

Gornzales D (2005) Harnessing the benefits of biotechnology: the case of Bt corn in the Philippines.
ISBN 971-91904-6-9. Strive Foundation, Laguna, Philippines

Gouse M et al (2005) A GM subsistence crop in Africa: the case of Bt white maize in S Africa,

International Journal Biotechnology, Vol 7, No1/2/3 2005

Gouse M et al (2006) Three seasons of subsistence insect-resistant maize in South Africa: have
smallholders benefited?, Agbioforum 9, 1, 1-8

Wang G et al (2008) Impact of cotton on farmer lvelihood system in China, ISSCRI confererice
‘Rationales and evolutions of cotton policies’, Montpelier, France

impact on income distribution

Critics of GM crops sometimes contend that the introduction of GM technology contributes to wider
income disparity between richer and poorer farmers because richer farmers are batter able to afford
the more expensive seed (as well as other inputs such as fertiliser and irrigation) and hence benefit
more from the technology than their poorer counterparts. Whilst this issue applies equally to any
hew (more expensive) technology used in agriculture, it has been specifically examined in very few
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of the income benefits from using the technology), however, income disparities between adopters
narrowad. Hence, the adoption of the technology both widened some disparities, yet narrowed
others. The possible reasons cited for the narrowing of thig disparity between adopters include a
possible greater uniformity of skills between adopting farmers, and the role of the technology in
simplifying pest control management ~ farmers no longer needed to scout their crops so much for
pestlevels and were having to, therefore, make fewer decisions on which insecticides to spray, when
to apply, how much to use and how to apply. In effect, the GM IR technology contributed ta
reducing risks of pest damage uniformly for farmers where previously the pest damage levels were
more affected by farmer skills in managing pests through the use of insecticides.

Relevant references in fall

Marse S et al (2007) Inequality and GM crops: a cage study of Bt cotton in India: Agbioforum Vol 10, 1,

Wider economy impacts

In Argentina, agricultural exports contribute to government tax reverues (since 2002). Trigo and Cap
(2006) estimated, that export taxes on soybean exports between 2002 and 2005 amounted to $6.1
billion, of which $2 6 billion can be attributed to the increase in production linked to the release of
GM HT soybean varieties,

Relevant references in full

Trige E & Cap E (2006) Ten years of GM crops in Argentine agriculture, ArgenBio, Argentina

2 Agricuitural sustainability

2.1 Agricultural inputs
Use of pesticides and associated environmental impact: worldwide

To examine this impact, the Brookes & Barfost (2009) analysis analysed both active ingredient use and
utilised the indieator known as the Environmental Impact Quotient (BIQ) to arsess the broader impact
on the environment (plus impact on animal and human health). The EIQ distils the various
environmental and health impacts of individual pesticides in different GM and conventional
production systems into a single ‘field value per hectare’ and draws on all of the key toxicity and
environmental exposure data related to individual products. It therefore provides a consistent and
fairly comprehensive measure to contrast and compare the impact of various pesticides on the
environment and human health. In the analysts of GM HT techniology it uses the {reagonable)
assumption that the conventional alternative delivers the same level of weed control as occurs in the
GM HT production system.

Table 13 summarises the environmental impact over the 1995-2007 period identified by Brookes &
Barfoot and shows that there have been important environmental gains associated with adoption of
biotechnology. More specifically:
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Since 1996, the use of pesticides on the biotech Crop area was reduced by 359 million kg of
active Ingredient (8,8% reduction), and the overall environmental impact associated with
herbicide and insecticide use on these crops was reduced by 17.2%;

In absolute terms, the largest environmental gain has been associated with the adoption of
GM HT soybeans and reflects the larse share of global soybean plantings accounted for by
biotech soybeans. The volume of herbicides used in biotech soybean crops decreased by 73
million kg (1996-2007), 2 4.6% reduction, and, the overall envirenmental impact associated
with herbicide use on these crops decreased by 20.9% (relative to the volume that would have
probably been used if this cropping area had been planted to conventional soybeans). It
should be noted that in some countries, such as in South America, the adoption of GM HT
soybeans coincided with increases in the volume of herbicides used relative to histaric levels,
This largely reflects the facilitating role of the GM HT technology in accelerating and
maintaining the switch away from conventional tillage to no/low tillage production systems
with their inherent other environmental benefits (notably reductions in greenhouse gas
emissions: see below and reduced soil erosion). Despite this net increase in the volume of
herbicides used in some countries, the associated environmental impact (as measured by the
EIQ methodology) still fell, as farmers switched to herbicides with a more environmentally
benign profile;

Major environmental gaine have also been derived from the adoption of GM IR cotton, These
gains were the largest of any crop on a per hectare basis. Since 1996, farmers have used 147 6
million kg less insecticide in GM IR cotton crops (a 23% reduction), and this has reduced the
associated environmental impact of insecticide use on this crop area by 27,8%:

Important environmental gains-have also arisen in the maize and canola sectors. In the maize
sector, herbicide & insecticide use decreased by 92 million kg and the associated
environmental impact of pesticide use on this crop area decreased, due to a combination of
reduced insecticide use (3.9%) and a switch to more environmentally benign herbicides (6%).
In the canola sector, farmers reduced herbicide use by 9.7 million kg (a 13.9% reduction) and
the assoclated environmental impact of herbicide use on this crop area fell by 25.8% (due to a
switch to more environmentally benign herbicides),

Table 13: Ympact of changes in the use of herbicides and insecticides from growing biotech crops

globally 1996-2007
Trait Change in volume Change in field | % change in ai use % change in
of active EIQ impact {in on biotech crops environmental
ingredient used texms of million | impact associated
(million kg) field E¥Q/ha units) | with herbicide &
insecHcide use on
biotech crops
GM herbicide ~73.0 6,283 4.6 -20.8
tolerant soybeans
GM herbicide -51.8 -1,934 6.0 -6.8
tolerant maize
GM herbicide -37.0 748 -15.1 -16.0
tolerant cotton
GM herbigide 8.7 -443 -13.9 -25.8
talerant canola
GM insect resistant -10.2 -528 -5.9 -6.0
maize
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E Totals -359.3 17,069 j -8.8 172

The impact of changes in insecticide and herbicide use at the country leve] (for the main biotech
adopting countries) is summarised in Table 14,

Table 14: Changes in the ‘environmental imp
biotech crop adoption 1996-

act’ from changes in pesticide use associated with
2007 selected countries: % reduction in field EIQ values

GM HT GMHT GM HT GMHT GMIR GM IR cotton |
soybeans maize cotton canola maize
us <29 -7 -16 42 -6 -33
Argentina -21 -1 -20 Nfa 0 -7
Brazil -9 Nfa N/a N/a N/a -14
Paraguay -16 Nfa N/a N/a Nfa N/a
Canada -11 9 N/a 25 -61 Nfa
South Africa -G -3 -8 Nfa -33 NDA
China Nfa N/a Nfa Nfa Nfa -35
India Nfa N/a N/a N/a Nfa -10
Australia Nfa Nia -5 Na N/a -24
Mexico Nfa Nia Nva Nia N/a -7
Spain N/a Nia Nfa N/a 37 N/a

Note: N/a = not applicable, NDA = No data available, Zero impact for GM IR maize in Argentina is due to the
negligible (historic) use of insecticides on fhe Argentine maize erop

In terms of the division of the environmental benefits associated with less insecticide and herbicide
use for farmers in developing countries relative to farmers in developed countries, Table 15 shows
52% of the environmental benefits (1996-2007) associated with lower insecticide and herbicide use
have been in developing countries. The vast majority of these environmental gains have been from
the use of GM IR cotton and GM HT soybeans.

Table 15: Biotech crop environmental benefits from lower insecticide and herbicide use 1996-2007:
developing versus developed countries

Change in field EIQ impact (in Change in field EIQ impact {in terms of
terms of million field EIQ/ha million field BIQ/ha units): developing
unitsh: developed countries eountries
GM HT soybeans -3,55% 2,724
GM IR maize -516 -12
GM HT maize -1,910 24
i

L
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GM IR cotton -1,053 -6,080 "_5
GM HT cotton <726 -22

GM HT canola 444 Not applicable

Total -8,208 -8,862

Use of pesticides and associated environmental impact: the EU

GM HT soybeans in Romania
Brookes & Barfoot (2009) examined the impact of changes in herbicide use associated with the

adoption of GM HT soybeans in Romania. As Romania joined the EU at the beginning of 2007 and
therefore was no longer officially permitted to grow GM HT soybeans, the analysis refers to the
period 1999-2006. It draws on herbicide usage data for the years 2000-2003 from Brookes (2005), and
identified that the adoption of GM HT soybeans in Romania resulted in a small net increase in the
volume of herbicide active ingredient applied, but a net reduction in the EIQ load {Table 16). More

specifically:
¢ Theaverage volume of herbicide ai applied has increased by 0.09 kg/ha from 1.26 kg/ha to
1.35 kg/ha);
» The average field EIQ/ha has decreased from 23/ha for conventional soybeans to 21/ha for
GMHT soybeans;

* The total volume of herbicide af use® is 4% higher (equal to about 42,000 kg) than the level of
use if the crop had been all non GM since 1999 (in 2006 usage was 5.25% higher);

» The field EIQ load has fallen by 5% (equal to 943,000 field BIQ/ha units) since 1999 (in 2006
the EIQ load was 6.5% lower).

Table 16: National level changes in herbicide ai use and field EIQ values for GM HT soybeans in
Romania 1999-2006

Year Ad use (negative sign | eiq saving (units) | % decreaseinai (-= | % saving eig
denotes an increase increase)
in use: kg
1969 -1.502 34,016 -1.22 1.52
2000 -3.489 75,005 -3.06 381
2001 -1,744 39,502 32 397
2002 , -3,198 72,421 -3.55 441
2003 -3,876 87,783 A -2.53 3.14
2004 -6,783 153,620 -4.48 557
2005 -8,479 - 192,025 | -5.5% 6.45

* Savings colculated by comparing the ai uze and EIQ load if all of the ¢rop was planted 0 & conventional (non GM) crop
relative 10 the al and EIQ levels based on the actual areas of GM and nen GM crops in each year
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2006

285,295 -5.25 6.53

With the banning of planting of GM HT soybeans in 2007, there will have been a net negative
environmental impact associated with harbicide use on the Romanian soybean crop, as farmers will
have had to resort to conventignal chemistryto contro] weeds, Ona per hectare basis, the FIQ
load/na will have probably increased by over 9%.

GM IR maize in the EU
Brookes (2009) examined the impact of the use of GM IR maize in the EU on both actual insecticide

use (ex-post analysis) and extrapolated (ex-ante analysis) these impacts to the range of potential
adoption areas, if the technology was made available to all EU maize farmers who suffer damage to
their maize crops from corn boring pests. Table 17 summarises the environmental benefits associated
with reduced insecticide use that might reasonably be derived from wider adoption of this GM IR
technology in the EU maize sector. This suggests that:

Annual savings of between about 0.41 million kg and 0.7 million kg of insecticide active
ingredient could be realised;

In 2007, only between 14% and 25% of the total annual savings in insecticide active ingredient
use and associated environmental impact were realised;

Most of the potential annual environmental benefits associated with reduced insecticide use
have possibly been achieved in Spain. In the Czech Republic, up to about a quarter of the
potential savings may have been realised;

Limited environmental benefits from reduced insecticide use were possibly being achieved in
France (7%-11% of potential) and Germany (2%-3% of potential) in 2007. However, with the
introduction of the ban on planting of GM IR maize from 2008 in France and 2009 in
Germany, these environmental benefits are now nio longer being achieved;

The countries currently foregoing the largest environmental benefits that might reasonably be
realised from use of GM IR maize are Italy, France and Germany. This contrasts with Spain,
where the potential envirorunental benefits associated with reduced insecticide use {targetad
at corn boring pests) have mostly been achiaved.

Table 17: Potential annual EU environunental benefit associated with nsing less insecticides (for
controlling corn boring pests) if GM IR maize technology used

Country Area typically Potential saving | Potential savingin | Estimated % of potential
treated annually in active asspciated achieved in 2007
with insecticides ingredient environmental

for corn boring usage {000 kg} impact (‘000 EIQ
pests (‘000 ha) load units)
Spain 75-98 72t0941 3,133 10 4,093 77-100
France 200-300 192 to 288 8,354 t0 12,531 7-11 (Note zero from
2008)
Germany 50-120 768101152 3,342t0 5,012 2-3 {Note: zero from
2009)
|
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Italy 50-175 48 tc 168 2,088 to 7,310 Zero
Czach 20-40 19210384 83510 1,671 13-25
Republic
Others 15 1to 48 42 to 209 @
Total 426-738 409 t0 708.53 17,794 to 30,828 14-25
Notes:

1. Areatreated with insecticides: for Spain based on usage in early years of GM IR maize adoption, before
widespread use of the technology. For other countries based on a combination of unpublished market
research data (source: Kleffrmarmm) and industry estimates

2. Potential (and actual) savings in terms of insecticide active ingredient use and associated environmental
load based 0.96 kg/ha and an EIQ load/ha of 41.77/ha —based on Spanish data (Brookas 2003)

Relevant references in full

Brookes G (2003) The farm level impact of using Bt maize in Spain, ICABR conference paper 2003,
Ravello, Italy. Also on www.pgeconomics.conk

Brookes G (2005} The farm level impact of using Roundup Ready soybeans in Romania. Agbioforum
Vol 8 No 4. www.aghbioforum.org

Brookes G (2008) The benefits of adopting GM insect resistant (Bt) maize in the EU: first results from
1998-2006,International Journal of Biotechnology (2008} vol 10, 2/3, pages 148-166

Brookes (2009) The existing and potential impact of using GM Insect Resistant (GM IR) maize in the
Eurapean Union, PG Economics, Dorchester, UK. www,.pgeconomics.co.uk

Brookes G & Barfoot P (2009) GM crops: global socio-economic and environmental impacts 1996-2007.
PG Economics. www.pgeconomigs.co.uk Also, short version in Outlooks on Pest Management,
October 2009 (forthcoming)

2.2 Biodiversity, flora, fauna and landscapes ,
A number of studies have been undertaken examining the impact of biotech traits on various

ecological issues. One of tha most comprehensive of these is the review conducted by Sanvido O et al
(2008). This paper reviewed a considerable body of evidence and literature on issues relating to the
environmental impact of GM crops. In its conclusions it says ‘The data available so far provides no
scientific evidence that the commercial cultivation of GM crops has cansed envirormental harm’.

Key points from this report are:

« the environmental impact of GM crops should be considered relative to the environmental
impact of the cultivation practices prevailing in modern agricultural systems. These modern
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production systems have had a profound impact on al] environmental resources, including
negative impacts on biodiversity;

impact of Bt crops on von target organisms: published long term studies reveal only subtle shifts
in the arthropod community. No adyerge impacts on non target natural enermies have been
observed, in fact there are fewer side effects on non target organisms than under conventional
production systems;

impact of bt crops on soil orgarisms: no accumnulation of b toxins have been observed after
several years of cultivation. There is no evidence of lethal or sub-lethal effects of bt toxins on
non target soil organisms like earthworms, collembolan, mites, woodlice or nematodes. Some
studies identify differences in mumbers of microorganisms but the ecological significance is
not clear, given that the natural variation in numbers in production systems has not been
measured and, as such, it is not possible to assess whether differences in the bt versus non Bt

at this issue points fo the variation being within the boundaries of this variation (le, the
differences between conventional cultivars is greater than the observed differences of bt
crops);

there is general scientific agreement that gene flow from M CTops to compatible wild
relatives will occur, Howaver, rates of spontaneous mating with wild refatives are atrates in
the order of what is expected for non transgenic crops. GM HT oilseed rape ¢an form Fl
hybrids with wild fumnip at low frequency under natural conditions. Thereis a low
probability that increased weediness due to gene flow could occur, and where this arises, it is
uniikely that GM HT weeds would create greater agricultural problerms than conventional
weeds - farmers have plenty of optons for control of these weeds using other harbicides,
through rotation or other means of weed contral;

in natural habitat, no long term introgression of transgenes into wild plant populations

there is no evidence that the extensive cultivation of GM HT canola in Canada has resulted in
a widespread dispersal of volunteer oilseed rape carrying herbicide tolerant traits, Two
studies have identified the existence of triple and double HT resistant volunteers, but the
general lack of reported multiple-resistant volunteers suggests that these volunteers are being
controlled by chemica) and other management strategies, This is not an agronomic issue for
farmers (as also reported by a survey of canola growers by the Canola Couneil in 2005y,
There is also no evidence that GM HT oilseed rape has become feral and invaded natura]
habitats;

the impact of GM crops on pest and weed management practices and their potential
ecological consequences are usually difficult to assess. They are influenced by many
interacting factors and show up only after an extended period of time, Numerous weed
species have evolved resistance to herbi cides long before the introduction of GM HT traits,
The experience of large scale GM HT Crop usage confirm that the development of HT
resistance in weeds is not primarily a question of genetic modification, but one of crop and
herbicide management applied by farmers;

there is no evidence of weed species having so far developed tolerance to the herbicides
glufosinate or glyphosate where the widespread growing of GM HT canola has occurred in
Canada;

in regions where GM HT sovbeans and cotton are widely grown, some weeds are showing
signs of developing resistance to glyphosate. However, this is managed by farmers using the
mumerous other herbicides available for weed and volunteer canola control. The net effect of
applying small amounts of other herbicides in order to deal with these instances of weed
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resistance is still delivering a net environmental gain relative to the environmental impact
associated with herbicides used on conventional (alternative) arops;

* the results of the UK farm scale evaluations (FSEs) showed that ‘weed biomass and numbers
of invertebrate groups were reduced under GMHT management in sugar beet and oflseed
rape and increased in maize compared with conventional treatments. These differences were
related to the weed management of both conventional and GM HT systemis - highly effective
weed conirol practices, as used in GM and non-GM HT crops in the FSEs lead to low
numbers of weed seeds and insects; these might reduce bird numbers that depend on insects
and seeds as a food sourca, The ESEs did, however, assume no other changes in field
management, eg, the possible scope for facilitating conservation tillage which results in
greater availability of crop residues and weed seeds, and in consequence, improving food
supplies for insects, birds and small mammals.

Full reference

Sanvido O et al (2006) Ecological impacts of GM crops: experiences from 10 years of experimental
field research and commercial cultivati on, ART, Zurich

Impuct on number of plant varieties avoilable

An argument sometimes cited relating to seed availability and GMO issues is that farmers may be
faced with limited choice and hence ‘have limited alternatives to using GM technology’. The
argument is based on the view that the main bjotechnology companies dominate plant breeding and
seed multiplication and therefore have a vested interest in only making new varieties available that
contain GM traits and accordingly neglect the provision of non GM seed (and/or non GM seed is only
available involder, inferior performing germplasm), In examining this argument, the following points
should be noted (taken from Brookes & Barfoot (2003)):

* A trend towards greater concentration inio fewer, larger playersin agriculture and allied
industries is not unique to the plant breeding and seed production sectors, It is a trend that
has occurred in most parts of the agricultural and allied sectors, A major driver of this trend
has been the increasing costs and financial resources required to develop new products that
only ever larger players can afford to stay in the marketplace. This concentration does,
however not necessarily mean that farmers are faced with reduced choice of products like
seed. For example, in the US, in 2003, there were about 2,000 different soybean varieties
available to US growers of which about 1,200 contained GM traits. This means that, even
though 75% of the US crop was herbicide tolerant (GM), about 40% of ail varieties available
were non GiL. There were also 122 sead suppliers in the US of which 12 were owned by
companies with interests in biotechnology. Also the leading five non GM varieties available
had the same yield potential as the leading five GM varieties?, This suggests that there is
little evidence to suggest that there has been a lack of seed choice for US soybean farmers;

¢ The leading biotechnology companies do not own all plant breeding and seed production. In
most countries, there are a number of plant breeders and seed producers, which are not
owned by the biotechnology companies. These comparnies decide whether to indlude GM
traits in their germplasm according to whether they perceive there may be a reasonable
demand for them and hence sufficient scope for earning a return on investments, relative to
the level of licence feas or royalties they would have to pay the biotechnology companies. It

¥ If the leading performing varieties were only GM, this would sugpest that impact studies should be showing consistent signs of GM
varietics out yielding their non GM counterpens. The evidencs to date does no1 show this — there Tespective yields are broadly the same
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is likely that some of these companies may choose not to insert GM traits in some varieties, to
offer both conventional and GM alternatives or to offer only GM alternatives. The choice will
be made on commercial criteria and often without influence from biotechnology companies,
In addition, it showld not be assumed that the different plant breeders, even if owned by
biotachnology companies will necessarily only offer GM traits, especially if a trait available is
offered by a rival biotechnology provider;

» Inanymarket economy, where there is reasonable demand for a product {eg, non GM seed),
the market usually provides the requirement. The fact that there may be a reasonable
demand for non GM seed, this is likely to remain an attractive market for some plant breeders
and seed suppliers. If a situation were to arrive where limited new seed became available to
serve a particular market, this might suggest some form of market failure that governmerits
might wish to address. Also if governments perceive that farmers were being provided with
limited choice because of the structure of the supply industry and high barriers to entry, this
problem is not related to the technology, but to a lack of effective competition policy - here
any failure of farmers to benefit from new technology (including non GM) should be laid at
the door of policy makers, not the suppliers of the new technology.

In addition, the impact on seed variety availability has been the subject a limited number of specitic
country studies. These are surmnmarised in section 1.1 &).

Reference in full
Brookes & Barfoot (2003) Consultancy support for the analysis of the impact of GM crops on UK farm
profitability, report for The Strategy Unit of the Cabinet Office of the UK government, PG Economics.

www.pgeconomics.co.uk

2.3 Renewable and non renewable resources

2.4 Climate

Impact on greenhouse gas (GHG) emissions

Brookes & Barfoot (2009) identify that the scope for biotech arops contributing to lower levels of GHG

emissions comes from two principle sources:

» Reduced fuel use from less frequent herbicide or insecticide applications and a reduction in
the energy use in soil cultivation. The fuel savings associated with making fewer spray runs
(relative to conventional crops) and the switch to conservation, reduced and no-till farming
systems, have resulted in permanent savings in-carbon dioxide emissions, In 2007, this
amounted to about 1,144 million kg (arising from reduced fuel use of 416 million litres). Over
the period 1996 to 2007 the cumulative permanent reduction in fuel use {s estimated at 7,090
million kg of carbon dioxide (arising from reduced fuel use of 2,578 million litres);

*  the use of 'no-till" and ‘reduced-till'2 farming systems. These production systems have
increased significantly with the adoption of GM HT crops because the GM HT technology has
improved growers ability to control competing weeds, reducing the need to rely on soil
cultivation and seed-bed preparation as means to getting good levels of weed control, As a
result, tractor fuel use for tillage is reduced, soil quality is enhanced and levels of soil erosion

2 No-till farming means that the ground is not ploughed at all, while reduced tillage means that the ground iz disturbed less
than it would be with traditional tillage systems. For example, under 2 no-£ll farming system, soybean seeds are plarted
through the organic matexial that is left over from a previous crop such as comn, cotton or wheat
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cut. In turn more carbon remains in the soil and this leads to lower GHG emissions, Based
onsavings arising from the rapid adoption of no till/reduced tillage farming systems in North
and South America, an extra 3,570 million kg of soil carbon is estimated to have been
sequestered in 2007 (equivalent to 13,103 million tonnes of carbon dioxide that has not been
released into the global atmosphere). Cumulatively the amount of earhon sequestered may
be higher due to year-on-year benefits to soil quality. However, with only an estimated 15%.-
25% of the crop area in continuous no-till systems it is currently not possible to confidently
estimate curnulative soil sequestration gains.

Placing these carbon sequestration benefits within the context of the carbon émissione from carg,
Table 18, shows that:

¢ In2007, the permanent carbon dioxide savings from reduced fuel use were the equivalent of
removing nearly 0.495 million cars from the road;

* The additional probable soil carban sequestration gains in 2007 were equivalent to removing

. nearly 5,823 million cars from the roads;

* Intotal, the combined bictéch crop-related carbon dioxide emission savings from reduced
fuel use and additional soil carbon sequestration in 2007 were equal to the removal from the
roads of nearly 6.3 million cars, equivalent to about 24% of all registered cars in the UK;

¢ Itisnot possible to confidently estimate the soil carben Sequestration gains since 1996 (see
above), If the entire biotech crop in reduced or no tillage agriculture during the last eleven
years had remained in permanent reduced/no tillage then this would have resulted in a
carbon diexide saving of 83.18 million kg, equivalent to taking 36.97 million cars off the road.
This is, however a maximum possibility and the actual levels of carbon dioxide reduction are
likely to be lower.

Table 18: Context of carbon sequestration fmpact 2007: car equivalents

Crop/teai Heountry Permanent Averags family Potential Average family
carbon diexide car equivalents additional soil car equivalents
savings arising removed from carbon remaved from

from reduced the road fora sequestration the road fora
fuel use tmillion year from the savings (million year from the
kg of carbon permanent fuel kg of carbon potential
dioxide) savings (‘000s) dioxide} additional soil
carbon
sequestration
{"000s)

US: GM HT soybeans 247 110 3,999 i 1,777

Argentina: GM HT .

sovbeans 609 271 6,138 2,727

Other countries: GM

HT saybeans 91 40 1,341 594

Canada: GM HT

carola 131 58 1,627 I 723
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Global GM IR cotton 37 16 0 0

| Total 1,115 495 13,103 5,823
L

Notes: Assumption; an average family car produces 150 grams of carbon dioxide of k. A ear does an average of
15,000 km/year and therefore produces 2,250 kg of carbon dioxide/year

Full reference

Brookes G & Barfoot P (2009) GM crops: global socio-economic and environmental impacts 1996-2007.
PG Economics. www.peeconomics.co.uk Also, short version in Outlooks on Pest Management,
October 2009 (forthcoming)

2.5 Transport/use of energy
Use of energy (fuel) impacts (decreased use) associated with the adoption of biotech crops globally

are summarised in section 2.4 sbove ~ derived from Brookes & Barfoot {2009).

3. Other implications






QUESTIONNAIRE about the socio-economic implications of placing on the market of
GMOs for cultivation






A — Introduction note

Article 31.7 (d) of Directive 2001/1 8/EC' provides that the Commission should send to the
European Parliament and the Council a specific report on the operation of the Directive
including inter alia an assessment of the socio-economic implications of deliberate releases
and placing on the market of GMOs. These implications are defined in Recital (62) of the
Directive as the socio-economic advantages and disadvantages of each category of GMOs
authorized for placing on the market, which take due account of the interest of farmers and
consumers. In its 2004 report, the Commission noted that there was no sufficient experience
to make such an assessment (the Directive became fully applicable as of 17 October 2002 and
several Member States had not transposed yet so only little experience of its implementation

was available).

Moreover Regulation (EC) No 1829/2003, its articles 7 and 19, asks the Commission to
submit a draft of the authorization decision taking into account, together with the opinion of
the Authority in charge of the scientific assessment, “other legitimate factors relevant to the

matter under consideration”.

At its meeting on 4 December 2008, the Environment Council adopted conclusions on GMOs
mentioning among other things the appraisal of socio-economic benefits and risks of placing
GMOs on the European market for cultivation. In particular the Council conclusions indicated

the following:

“The Council:

7. Points out that under Regulation 1829/2003 it is possible, under certain conditions and as
part of a case by case examination, for legitimate factors specific to the GMO assessed to be
taken into account in the risk management process which follows the risk assessment. The
risk assessment takes account of the environment and human and animal health. Points out
that under Directive 2001/18/EC, the Commission is to submit a specific report on the
implementation of the Directive, including an assessment, inter alia, of socio-economic

implications of deliberate releases and placing on the market of GMO.

Invites the Member States to collect and exchange relevant information on socioeconomic
implications of the placing on the market of GMOs including socio-economic benefits and
risks and agronomic sustainability, by January 2010. INVITES the Commission to submit to
the European Parliament and to the Council the report based information provided by the
Member States by June 2010 for due consideration and further discussions.

! Directive 2001/18/EC of the European Parliament and of the Council of 12 March 2001 on the deliberate
release into the environment of genetically modified organisms and repealing Council Directive 90/220/EEC



This possible consideration of socio-economic factors in the authorization of GMOs for
cultivation has also been raised by several Member States in the Environment and Agriculture

Councils of the last months®.

In order to respond to the invitation of the Council conclusions of 4 December 2008 and to
the requirements of the legislation, the Commission invites Member States to submit all
information they would consider relevant by January 2010 at the very latest.

In order to help Member States in structuring their responses, the Commission drafted a non
exhaustive list of areas and stakeholders which could be concerned. In addition, for each of
these categories, we have introduced in the annex a list of leading questions which could be

used where considered appropriate.

When preparing their contribution Member States are invited to report ex post on the
socioeconomic impact of GMOs that have been approved in the EU and cuitivated in their
territory. Additionally, Member States are also invited to assess ex ante the possible
implications of GMOs of currently pending approvals as well as those which are under
development according to the best of their knowledge. One possible source of information in
that respect is that recent report produced by the Joint Research Centre titled “The global
pipeline of new GM crops” (available at http://ipts.jrc.ec.europa.eu).

The submissions must be as explicit and informative as possible and supported by evidence
and data. When feasible, the socio-economic analysis — is it ex post or ex ante — should be
quantified. In case documents are attached, they should be accompanied by a summary of the
relevant part and a specification about the argument or topic that is being defended.

Where stakeholders are consulted at national level (e.g. farmers and consumers), we would
appreciate it if their responses would be incorporated in your submission in an aggregated
fashion. The list of stakeholders consulted, as well as any other pertinent information, may

indeed be attached to the questionnaire.

Please note that the contributions must only deal with “socio-economic implications of the
placing on the market of GMOs including socio-economic benefits and risks and agronomic
sustainability” for each category of GMOs. These contributions should cover cultivation of
GMOs and placing on the market of GM seeds.

If you choose to fill in the annexed questionnaire, please consider that answers should be
broken down by the purpose of the genetic modification (herbicide tolerant, insect resistance,

etc) if this affects the content of the responses.

2 Environment Council of 2 March 2009, Agriculture Council of 23 March 2009 and Environment Council of 25
June 2009




B - Contact Details

Member State: Portugal

keholder contact Person/s: ANSEME &

Name

Contact Address: Av. Guerra Junqueiro, 8 - 2° E 1000 - 167 LISBOA
Telephone: 00 351 21 840 58 24 Fax: 00 351 21 840 58 24

E-mail Address: anseme@oninet.pt







ANNEX _
Lead questions per area and stakeholder

For each question, answers should be broken down:
- By the purpose of the genetic modification if this affects the content of the responses,

- Between ex ante and ex post considerations.

1. - Economic and social implications

1.2. Seed industry

For each question, answers can be broken down by the range of relevant stakeholders,
including:

- Plant breeders;

- multiplying companies;
- Seed producing farmers;
- Seed distributors;

And/or:
- GM seeds;
- Conventional seeds;
- Organic seeds;

And/or:
- Industrial / arable crops,
- Vegetable crops...

Has GMO cultivation an impact regarding the following topics? If so, which one?
- Employment, turn over, profits;
- The production of seeds (easiness/difficulty to find seed producers,
easiness/difficulty
To find areas to produce these seeds...);

- Marketing of seeds;
- The protection of plant breeder’s rights; - the protection of plant genetic resources.

Does the marketing of GM seeds have an impact on the seed industry and its structure in the
EU (size of companies, business concentration, and competition policy)? Please specify per
sector.

- For plant breeders;

- For seed multiplication;

- For seed producers;
- For the availability of conventional and organic seeds;

- Creation/suppression of barriers for new suppliers;
- Market segmentation.



Any other impact you would like to mention:
1.4. Cooperatives and grain handling companies

Has GMO cultivation any impact regarding the following topics? If so, which one?
- work organization;
- Handling and storage;
- Transport;
- Administrative requirements on business or administrative complexity.

Any other impact you would like to mention:

3 - Other Implications

Economic and social implications

1.2. Seed industry

Has GMO cultivation an impact regarding the following topics? If so, which one?

- employment, turn over, profits;

The GMO cultivation in Portugal has positively impact in the economy of the Seed sector due
to the higher value brought to farmers and the value captured by the supply chain, as it can be
noticed in a study by Brookes G & Barfoot P (2009):

Brookes G & Barfoot P (2009) examined this issue in terms of the cost farmers pay for
accessing GM technology relative to the total trait benefit (measured in terms of the farm
income gain plus the cost of accessing the technology at the farm level). Table 12 summarises
their ex-post analysis across the four main biotech crops for 2007, and identified that the total
cost was equal to 24% of the total technology gains (inclusive of farm income gains plus cost
of the technology payable to the seed supply chain!™).

For farmers in developing countries the total cost was equal to 14% of total technology gains,
whilst for farmers in developed countries the cost was 34% of the total technology gains.
Whilst circumstances vary between countries, the higher share of total technology gains
accounted for by farm income gains in developing countries relative to the farm income share

" The cost of the technology accrues to the seed supply chain including sellers of seed to farmers, seed multipliers, plant breeders,

distributors and the GM technology providers




in developed countries reflects factors such as weaker provision and enforcement of
intellectual property rights in developing countries and the higher average level of farm
income gain on a per hectare basis derived by developing country farmers relative to

developed country farmers.

Table 12: Cost of accessing GM technology (million $) relative to the total farm income benefits
2007

Cost of | Farm Total benefit | Cost of | Farm income | Total
technology: all | income of technology | technology: | gain: benefit of
farmers gain: all | to farmers | developing | developing technology
farmers | and seed | countries countries to farmers
supply chain and seed
supply
chain:
developing
countries
GM HT soybeans 931 3,935 4,866 326 2,560 2,886
GM IR maize 714 2,075 2,789 179 302 381
GM HT maize 531 442 973 20 41 61
GM IR cotton 670 3,204 3,874 535 2,918 3,453
GM HT cotton 226 25 251 8 8 16
GM HT canola 102 346 448 N/a N/a N/a
Total 3,174 10,081 13,255 968 5,829 6,797

1- N/a = not applicable. Cost of accessing the technology is based on the seed premia
paid by farmers for using GM technology relative to its conventional equivalents.
Total farm income gain excludes £26 million associated with virus resistant crops in

the Us

Qaim & Traxler (2005) identified that, in terms of aggregate welfare, the economic surplus
associated with GM HT soybeans in Argentina in 2001 was $335 million, of which farmers
were able to capture 90% of the benefit. In contrast, they estimated that in the US, the share of
the total trait benefit (of GM HT soybeans) was, the supply chain and farmers captured 57%
and 43% respectively of the benefit. This greater share of the supply chain in the US relative
to Argentina reflected the more effective Intellectual Property Rights (IPR) protection

available in the US.

Pray et al (2002) examined these issues relating to the adoption of GM IR cotton in China but
extended their analysis to consider consumer level impacts. They concluded that because the
Chinese government bought all of the cotton at a fixed price, no benefits were passed on
down the supply chain to consumers. Also because of weak intellectual property rights the
major share of benefits was retained by farmers, with little accruing to the technology

providers (public and private sector).

Traxler et al (2001) and Traxler and Godoy-Avila (2004) similarly found in Mexico (adoption
of GM IR cotton) that 85% of the total benefits from adoption went to farmers with only 15%

earned by the seed suppliers and technology providers.

Trigo and CAP (2006) estimated the distribution of accumulated benefits generated by GM
HT soybeans in Argentina in the period 1996 to 2005, to be farmers 78%, the supply chain

9% and the government (from export taxes), 13%.




Demont M et al (2007) estimated the annual (ex-post) share split of global benefits from the
first generation of GM crops to have been two-thirds ‘downstream’ (farmers and consumers)
to one third ‘upstream’ (the input suppliers including biotechnology companies, plant
breeders, seed suppliers, seed producers and wholesalers). This analysis also examined the
potential (ex ante) share of these benefits if first generation GM crops were widely used in the
EU (Insect resistant maize and herbicide tolerant maize, sugar beet and oilseed rape). This
part of the analysis suggested a similar likely breakdown of benefits with 62% going to
farmers/consumers and 38% to the supply chain (based on a total estimated annual benefit of

€668 million).

Overall, all of the papers that have examined this issue have consistent findings, namely that a
significant majority of the benefit has accrued to farmers (relative to the supply chain,

including the providers of the technology).

Relevant references in full

Brookes G & Barfoot P (2009) GM crops: global socio-economic and environmental impacts
1996-2007. PG Economics. www.pgeconomics.co.uk Also Global impact of biotech crops:
income and production effects 1996-2007, Agbioforum (2009) forthcoming

Demont et al (2007) GM crops in Europe: how much value and for whom? EuroChoices 6
(3), Agricultural Economics Society/European Association of Agricultural Economists

Pray C et al (2002) Five years of Bt cotton in China — the benefits continue, The Plant Journal
2002, 31 (4) 423-430. Also, Pray et al (2001) Impact of Bt cotton in China, World

Development 29 (5), 813-825

Qaim M & Traxler G (2005) Roundup Ready soybeans in Argentina: farm level & aggregate
welfare effects, Agricultural Economics 32 (1) 73-86

Traxler G et al (2001) transgenic cotton in Mexico: economic and environmental impacts,
ICABR conference, Ravello, Italy

Traxler and Godoy-Avila (2004): Transgenic cotton in Mexico, Agbioforum 7, (1-2), 57-62,
www.agbioforum.org

Trigo E & Cap E (2006) Ten years of GM crops in Argentine agriculture, ArgenBio,
Argentina

- The production of seeds (easiness/difficulty to find seed producers, easiness/difficulty to
find areas to produce these seeds...);

GM seed production in the EU has been ease and it’s an affordable task. The experience in
Spain is a good example. GM corn is produced in the same traditional regions for corn seed
production, i.e.: Extremadura. Agriculture practices for seed production are not different for
GM seed than for conventional seed. Seed producers are the same ones for GM seeds and
Conventional seed. Coexistence between crops is easily achievable. Coexistence between GM
crops and Conventional crops is a reality supported by 6 years of GM crops in Portugal and




12 years in Spain. Relevant information regarding coexistence between GM crops and
Conventional ones is following:

Commercial experience
These factors of influence are known to growers of specialty maize crops (eg, waxy maize)

and to the organisations that typically supply seed to farmers and/or buy (specialty) maize
from farmers. As a result, the application of a variety of measures (such as separation
distances, the use of buffer crops, varying the time of planting or varieties used), and taking
into consideration the dilution effect on adventitious presence levels of normal harvesting
practicesm, usually delivers required levels of purity. More recently, the same principles and
practices have been successfully applied in respect of commercial GM maize crops where a
non GM maize market has developed in a number of countries including Spain. Adventitious
presence levels in excess of required purity levels (eg, set at the EU labelling threshold and in
some cases to more stringent, market-driven thresholds) are rarel’). This is because the
measures taken are based on years of experience and usually operate to ‘worst case’ scenarios.
Also in commercial crops, the rate of GM adventitious presence from cross pollination tends
to be less than observed in research tests/trials due to factors such as differences in flowering

time of crops and the dilution effect.

Overall, evidence from both commercial practice, and research shows that GM, conventional
and organic growers[4] of maize has co-existed, and can co-exist and maintain the integrity of
their crops without problems through the application of good farming and co-existence
practices. Where GM maize growers are located near non GM maize growers who sell their
crops into markets with a requirement for certified non GM maize, a separation distance of up
to 25 metres (possibly extended to 50 metres in some, limited circumstances’") or the planting
of 4-6 buffer rows should be sufficient to allow effective co-existence.

The summary provided above draws on the following references:

APROSE (2004) Evaluation of cross pollination between commercial GM (Mon 810) maize
and neighbouring conventional maize fields. Analytical survey of 14 commercial Bt fields in
2003 by Monsanto, Nickersons and Pioneer Hi-Bred International, presented to the Spanish

Bio-Vigilance Commission, unpublished

Bénétrix F & Bloc D (2003) Mais OGM et non OGM possible coexistence. Perspectives
Agricoles No 294

Brookes G and Barfoot P (2003) Co-existence of GM and non GM crops: case study of maize
grown in Spain, paper presented to the 1% European conference on the coexistence of GM
crops with conventional and organic crops, GMCC-03, Denmark, and November 2003

21 The key point being that it is normal practice to test crops for adventitious presence of all unwanted material (eg, the presence
of GM material in non GM crops that are required to be certified as non GM, weed material, dirt, seed off types etc) after
harvest. As a result, levels of adventitious presence of any unwanted material tend to be lower in harvested crops than might be
the case if testing was undertaken in the field before harvest

B3 Instances of GM adventitious presence in non GM/organic maize crops have occasionally been reported. These have been rare

and usually caused by failure to apply good farming and co-existence practices rather than any failure of co-existence measures

per se
14l In respect of organic growers this assume
threshold applied by some organic certifying bodies of zero detectible presence because it is not possible to meet such a

s application of the EU legal (labelling) threshold of 0.9%. It does not consider the

threshold in any form of agricultural production system
51 For example, if the non GM crop isin a plot size under 1 ha and located downwind of a GM crop



Brookes G et al (2004) GM maize: pollen movement and crop co-existence.
www.pgeconomics.co.uk/pdf/maizepollennov2004final.pdf

Devos Y et al (2005) The co-existence between transgenic and non-transgenic maize in the
European Union: a focus on pollen flow and cross-fertilisation, Environ. Biosafety Res. 4 71-

87

Foueilassar X & Fabie A (2003) Waxy maize production, an experiment
evaluatingcoexistence of GM and conventional maize, ARVALIS, France

Joint Research Centre (2006) New case studies on the coexistence of GM and non GM crops
in European agriculture, Eur 22102, JRC, IPTS Technical Report Series. www.

Loubet, B and Foueillassar, X. et al., (2003) INRA Thiverval-Grignon Etude mécaniste du
transport et du dép6t de pollen de mais dans un paysage hétérogéne.Rapport de fin de projet
Convention INSU N° 01 CV 081

Ma B et al (2004) Crop ecology, management & quality: extent of cross-fertilisation in maize
by pollen from neighbouring transgenic hybrids, Crop Science 44, 1273-1284, Crop Science
Society of America, USA

Melé E et al (2004) First results of co-existence study: European Biotechnology Science &
Industry News No 4, vol 3

Meir-Bethke & Schiemann J (2003) Effect of varying distances and intervening maize fields
on outcrossing rates of transgenic maize, Proceedings of the 1st European conference on the
co-existence of GM crops with conventional and organic crops, Denmark, November 2003

Ortega Molina J (2006) The Spanish experience with co-existence after 8 years of cultivation
of GM maize, paper presented to the Co-existence of GM, conventional and organic crops,

Freedom of Choice Conference, Vienna, April 2006

Porta G et al (2006) Indagine sulle dinamiche di diffusione del polline tra coltivazioni
contigue di mais nel contesto padano, CRA-Instituao Sperimentale per la Cerealicoltura
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- marketing of seeds;

Portuguese farmers have access to a wide number of IR Corn varieties through the European
catalogue (>130 varieties). This pool of varieties allows farmers to choose those ones that
better fit their needs and cultivation features. A growing adoption of GM corn is reflected in

the following chart:

Year 1999 2005 2006 2007 2008 2009

Bt corn hectares 1300 730 1254 4129 4711 5121
% of total market 0.8% 0.75 1.3% 3.6% 4.1% 4.5%

It’s necessary to take into consideration that the market opportunity for Bt corn in Portugal is
limited to those areas where the European corn borer is present. New technologies, already
available for farmers in other countries, are highly demanded by the farmer’s community,
that’s the case of HT corn. HT corn will allow Portuguese farmers from all over the country to

improve the weed control in a more sustainable way.

- The protection of plant breeder’s rights; - the protection of plant genetic resources.

This issue has been examined in a limited number of ex-post studies. Zilberman et al (2007)
examined whether the introduction of biotech traits may lead to a loss of seed (bio) diversity
and a reduction in the number of varieties grown. They identified that the introduction of
biotech traits may actually increase the number of distinct varieties when the technological,
economic and regulatory conditions facilitate the adoption of biotech traits in a large number
of local varieties. However, limited capacity to modify local varieties may adversely affect
seed (bio) diversity, as it may result in a small number of varieties containing biotech traits
(sometimes imported) being planted on land where a larger number of local varieties had
formerly grown. In the seed markets of most countries, the decisions about adoption of
different varieties by farmers and the availability of different seed varieties containing various
traits/attributes by the local seed sector are made on economic grounds. It is therefore in the
interests of biotech trait ‘holders’ to facilitate access to their traits by companies that breed
and supply local varieties, best suited to local conditions, if they wish to maximise uptake of
their technology at the farm level. However, when there are a large number of local varieties
grown with small shares of the total market, supplied by a large number of seed companies, it
may prove unattractive (from an economic perspective) to licence biotech traits to many
(small) local seed companies. Therefore, if it is considered to be desirable from a public
policy perspective to maintain/preserve local varieties, Zilberman et al argue it may be
appropriate for the public sector to address this ‘market failure’ through a) operating policies
and regulations that provide favourable conditions to introduce biotech traits into local
varieties (ie, an efficient, transparent and low cost regulatory approval process so as to
maximise the market incentives for trait availability in local seed), and b) providing incentives
for farmers to continue to use local varieties without a biotech trait. In this way, partial
adoption of biotech traits will occur, allowing farmers to gain access to new technology and

helping to preserve seed (bio) diversity.

Pehu F & Ragasa C (2007) concluded that the quick and extensive adoption of GM IR cotton
in China owed much too publicly developed GM IR cotton varieties and to a decentralised
breeding system, which transferred quickly the GM trait to local varieties that could then be
sold at relatively low prices. Similarly, in Mexico good availability of seed and credit



facilitated a high adoption rate for GM IR cotton. In contrast, lack of credit and access to
credit in South Africa was considered as an important factor hindered adoption.

Relevant references in full

Pehu F & Ragusa C (2007) Agricultural Biotechnology: transgenic in agriculture and their
implications for developing countries, World Bank, Background Paper for the World

Development Report of 2008

Zilberman D et al (2007) The impact of agricultural biotechnology on yields, risks and
biodiversity in low income countries, Journal of Development Studies, vol 43, 1, 63-78, Jan

2007

Does the marketing of GM seeds have an impact on the seed industry and its structure in the
EU (size of companies, business concentration, and competition policy)? Please specify per

sector.

- For plant breeders;

- For seed multiplication;

- For seed producers;

- For the availability of conventional and organic seeds;
- Creation/suppression of barriers for new suppliers;

- Market segmentation.

GM seeds represent an opportunity for Seeds Companies in the EU due to the additional value
that these crops incorporate at farmer gate, and the shared value captured by the Seed Industry

(breeders, marketers and producers).

Difficulties in the access to GM seeds will represent damage in the Seed sector profitability
and, as a consequence of that, a negative impact in the labour provided by the Seed Industry.

Despite of the fact that only one GM crop is currently cultivated in the EU, due to the slow
process of cultivation approvals —no one since 1998-, an important group of companies are
currently commercializing GM varieties in their respective brands and, as a result of that,
farmers can choose the brand that they want to plant in their fields.

As mentioned above, coexistence among GM, Conventional and Organic crops is a reality in
the EU. Farmers have the access to those seeds (GM, Conventional or Organic) that they want
to plant in their fields. The case of Spain, with 12 years of GM crops experience, illustrates it.
After a total of 535,740 hectares planted with GM corps there has been no case of farmers’

litigation due to coexistence issues.

Any other impact you would like to mention:




1.4. Cooperatives and grain handling companies

Has GMO cultivation any impact regarding the following topics? If so, which one?
- Work organisation;
- Handling and storage;

- Transport;
- Administrative requirements on business or administrative complexity.

The Portuguese experience shows that the market is perfectly adapted to handle GM and
Conventional grain. Based on market drivers the grain handling companies have been able to
opt to be suppliers of GM labelled grain, no-GM labelled grain or both of them, through grain

segregation when it was necessary.

No disruption in the Portuguese grain market has occurred due to the cultivation of GM corn.

Traditional suppliers of grain based products, like the Portuguese Feed Industry (IACA), have
been advocating in favour of the access to GM grains www.cost.esforg/module/download/5241

We have to take into consideration that GM corn (Bf) shows a better toxins profile that
Conventional and Organic, with a reduced presence of micotoxins. It is reflected in the
following study by the Spanish GENVCE http://www.genvce.org/ :

NSAYOS DE VARIEDADES TRANSGENICAS

Este éfééio ha s;i:%a; mas not
‘sido mas elevado. -

http://www.,qenuce.org/ﬁchaprivada.php?table=infonnesoamnana&id=64&title=Variedades
de Maiz




Any other impact you would like to mention:

3 — Other Implications
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Exmo. Senhor

Professor Antonio Gongalves Henrigucs
Director-geral da APA

Rua da Murgueira, 9/9A ~ Zambujal
Apartado 7585

2611 - 868 Amadora

hirrsad setoninrig {xia

DOK20100 Lisboa, 2010.01.12

Cultivo de organismos geneticamente modificados

Fxme. Senhary,
Agradecemos a consideracdo da FIPA na contribuicdn para o questiondrio sobre implicactes sdeio-econdmicas do
cultivo de organismas genelicamente modilicados.

eiada TACA, chrangendo assim a alimentagdo humany ¢ animal.

Yenho enviar resposia conjunta da FIPA ¢ da sua as:

I Feonomic and Social Implications

Portugal is not sell sufficiency i comn like what happens in other productions. Qur com supply is only enough for 3
months of consumption for feed and fuod sector. So, we have 1o import corn from the EU by also from Brazil,
Argentine and other European countries like Serbian, around 1.8 million tons. Our ports are not very competilive
regarding our big European partners like Spain. so our supply conditions are a constraint for the competitiveness of

the food and feed industry,

I - events was been approved by ETSA ~ will be increase eorn production, the levels of

The GM caoltivation in Portugy
animal sectors like pig meat,

our supply and contribute to increase the compelitiveness of the feed sector and also the

poultry and milk.

enges of the CAP beyond 2613 and the environmental aspects — biodiversity,

When we think about the big chall
s — we think that the GM

climate changes. management of waler and land of resources, renewal energy and biofiel
cultivation in Portugal can introduce 1 lot of benefits, econamic, environmental (less use of pesticides and in the
future herhicides) but also social n order 1o assure a development of a sustainahle agriculture and a rural world alive,
We have a good coexistence law, 10 protect the other agricultural ways {organic and_conventional) su we think that
we need GM caltivation in Portugal. We would like to remind that the big goal ol the fuad chain'is produce feed and
food and it"s not a fuir competition, allowed import producls from :hird couniries, animal products [rom animals has
been fed with certain raw-materials and not athorized the cultivation. We need more coherence and once the events

are sale, we have to awthorize the cultivation.

Com os mc!h\')x‘c.\‘?)mrinmnins.

3 Bt Homepage waw bina ot
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Assunto: CULTIVO DE ORGANISMOS GENETICAMENTE MODIFICADOS -~
| QUESTIONARIO SOBRE IMPLICACOES SOCIO-ECONOMICAS

Na sequéncia da solicitacho havida afravés do vosse Oficio Ref* 3-013853/2008
datado 2009-12-28, enviamos contributo desta Direcgdo Geral, enquanto autoridade

sompetente na drea da alimentagdo animal, nomeadaments:

1. Eeonomic and social implications

1.10.  Public administration

GM feed cultivation allows compestifiveness and sustainability of agriculiure
practices, with feed matenals availability 4 reduced costs, The communitarian
authorisation procedurg, which takes Into conslderation a sclentific evaluation by a
cantral authority, followed by risk managemsnt and the application of the
pracaution principle whenever needed, ensurgs animal healih and protection for
the consumers inn the food safety domain. Also is has fo be consider that the
cultivation and placing into to the market of authordsed GM feed varieties, will
promote fair frade betwesn feed operators normally dependent from 3 rd countries
imports, as well as the harmonisation of feed prices. However, regular

manitorisation is needed from the competent authorifies o confirm legat
P

disposiions,

Com os melhoras cumpnmantos

f { Director-Geral

Dlreainr gy Sarvigos
de Produgda Agimal
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FORWORD
Our comments are only based on the expenence obtained with the cuitivation of Bl maize in

the country, which represented in 2008 around 3, 8% of the global maize surface.

1 - Feonomic and_social implieations: influence on concerned cconomic
operators

1.1- Farmers

impact on vields, gualily, crop arotection management and farms incomes

Portugal published in 2005 the Decree Law (160/2008) on the coexistence of GM
and non GM crops and since then Bt maize is cuttivated in Portugal according to that
national legistation.

During the last five years a control and monitoring program have been performed by
the Ministry of Agriculture, Rural Development and Fisheries {MADRP) services. This
program includes inquiries to Bt corn growers.

Until now 284 farmers answered the inquiry and the main outcomes from the
answers received arer

- important improvements in grain quality mainly due to significant reductions in the

levels of mycotoxins found in the grain,

- The production has increased due fo an improvement of the state of health of
plants, less or zero ‘acama’, which leads to an increased efficiency of harvest.
-Reduction of trealments with insecticides and consequently less exposure of the
rural workers o plant protection products and ecenomy of time on crop management.
. Farmers concluded that globally the sconomic balance derived from the use of GM
varieties ig positive. The most important aspects were, on the negative side, a higher
cost of the seed of the GM varieties and, on the positive side, the reductions of the
reatments with insecticides, an increase in production and in the quality of the

products obtained.

[
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Price discrimination between GM and non-GM harvest

No differences between GM maize or conventional maize marketed prices were

observed.

Availabifity of seeds and seed prices

As mentioned above the GM seed prices are nigher than those of the conventional
ssed. The variation on price varies from maize variety and seed company.

Only a shortage of GM seed of certain varieties (early maturity FAQ classes have

been reported).

Dependence on the seed industry and Farmers’ privilege

No changes were noted.

Coexistence measures

in Portugal farmers who wish 10 cultivate GM maize must fulfil with the national
coexistence legisiation that includes the following obligations:

« To participate, in specific tralning courses (that are given by farmers
associations or seed companies, without any cost to the farmers).

« To register the cultivation parcel;

« To inform by written notification about their intention to cultivate genetically
madified varieties to the neighbours farmers;

« To apply the technical isolation measures o minimize the adventitious
presence of GMO in the neighbours  fields cultivated with conventional
varieties;

« To culivate refuge areas with conventional maize (insect management
resistance programy;

« To accomplish with the traceability and labsling legistation.

» To authorize the access and offer collaboration and support to the official

entities for the process of control and follow-up.

[P%)
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Conflicts between neighbouring farmers and/or other persons

Thera is no notice of conflicts between neighbours farmers. Only a case of a Bt
maize field destruction activity in Algarve, that was conducted by a environmental
group was naticed. This case oceurred in 2007 and was duly condemned by MADRP,

by various entities and organizations connected to agriculture and by the public in

general.

Marketing
Thare is no notice of problems with the marketing of GM maize. All the GM maize

produced in the country goes to feed industry or is directly used in the farm to silage

produetion.

Socio-economic impacts in other. agricultural production svstems and beekesping

No socio-gconomic impacts in other agricultural production systems {conventional
and organic farming} and heekeeping directly related to the cultivation of GM maize

were reporied to the MADRP.

1.2, Seed industry
The maize seed production in Portugal is almost negligible because only
approximately 1 ha is dedicated to seed production each year, thus there are no data

to assess the possible impacts in this sector.

1.3.Cooperatives and grain handiing companies

Some Cooperatives and grain handling companies decided not to implerent storage,
drying systems separately for conventional and GM maize since their option was o
perform mixtures of several lots labsling maize as containing GMOs. In other

situations some grain handling companies chose not 1o receive GM maize.
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1.4, Public administration

As mentioned above there is coexistence legislation in place In Portugal. According
to the legislation the agricultural central and regional services have performed

inspection and controls activities, with no additional costs lo the GM growers.

Economic context

2.1 - Specific regions and sectors

Farms ‘size

In accordance with the national coexistence legislation, the farmers who cultivate
genetically modified vareties can be exempt from applying measures to minimize the
accidental presence by means of pollen or megchanical mixtures, if they take partin
Production Zones (ZP), with the axception of the farmers located in the areas
adjacent to such zones.

These zones are the result of the a voluntary association of farmers who are
dedicated to the exclusive praduction of genetically modified varieties, or when the
entire production of a certain zone will be mixed and labeled as containing genetically
modified organisms.

This possibility is more important for those regions were the farms’ size are very

small, glving 1o those farmers the possibility fo cuitivated GM varieties.

Farm production practices (e.g. increase of decrease of monoculture}

Until now Portuguese farmers that decided to cultivate GM maize already cultivated

maize in the past, so there no changes in production practices.

2. . Agronomic sustainability

2.1 Agricultural inputs

0
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As mentioned before a peslicide reduction, mainly insecticides, was reported by the

farmers due to the Bt maize cultivation,

2.2. Biodiversity, flora, fauna and landscapes (other impacts than the ones
considered in the environmental risk assessment carried out under Directive

2001/18 and Regulation (EC} No 1829/2003)

Until now. there is no notice of negative impacts regarding the biodiversity, but Bt

maize only represents in Portugal around 3,8% of the total maize arsa.

2.3. Climate and use of enerqy

Mainly due to the reductions of insecticides traatments reporied Jess fuel is used and

consequently reduction of CO? emissions.

Note:

On the official reports concerning the cultivation of GM maize and the cosexistence
measures applied In Portugal in 2005, 2006, 2007 and 2008 are available on

www.dgadr.pt

8
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Cultive de organismos geneticamente modificados. - Questiondrio sobre implica¢des sécio-
econdmicas.

ASSUNTO:

Em resposta ao vosso oficio supra mencionado, informo que do ponto de vista da actuacao das
autoridades aduaneiras n3o parecem existir implicagdes relevantes na actividade que esta
Direccio-Geral exerce a nivel do controlo das importacbes, limitando-se as esténcias
aduaneiras envolvidas a actuar de acordo com as instru¢les existentes quando se deparam

com uma situacdo em que os produtos sdo identificados como Geneticamente Medificados.

Nestas situacdes as alfdndegas notificam a entidade competente, consoante o tipo do produto,

cabendo depois aquela proceder aos controlos que entender necessarios,

Com os melhores cumprimentos

O Director de Servigos

AN
Duarte Ramos

e Pioedd LISROA Teb 21 %81 304
Fax 21 835 3084
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QUESTIONNAIRE about the socio-economic implications
of the placing on the market of GMOs for cultivation



A — Introduction note

Article 31.7 (d) of Directive 2001/18/EC" provides that the Commission should send to the
European Parliament and the Council a specific report on the operation of the Directive
including inter alia an assessment of the socio-economic implications of deliberate releases
and placing on the market of GMOs. These implications are defined in Recital (62) of the
Directive as the socio-economic advantages and disadvantages of each category of GMOs
authorised for placing on the market, which take due account of the interest of farmers and
consumers. In its 2004 report, the Commission noted that there was no sufficient experience
to make such an assessment (the Directive became fully applicable as of 17 October 2002 and
several Member States had not transposed yet so only little experience of its implementation

was available).

Moreover Regulation (EC) No 1829/2003, its articles 7 and 19, asks the Commission to
submit a draft of the authorisation decision taking into account, together with the opinion of
the Authority in charge of the scientific assessment, "other legitimate factors relevant to the

matter under consideration”.

At its meeting on 4 December 2008, the Environment Council adopted conclusions on GMOs
mentioning among other things the appraisal of socio-economic benefits and risks of placing
GMOs on the European market for cultivation. In particular the Council conclusions indicated

the following:

"The Council:
7. Points out that under Regulation 1829/2003 it is possible, under certain conditions and

as part of a case by case examination, for legitimate factors specific to the GMO
assessed to be taken into account in the risk management process which follows the risk
assessment. The risk assessment takes account of the environment and human and
animal health. Points out that under Directive 2001/18/EC, the Commission is to submit
a specific report on the implementation of the Directive, including an assessment, inter
alia, of socio-economic implications of deliberate releases and placing on the market of

GMO.

Invites the Member States to collect and exchange relevant information on socio-
economic implications of the placing on the market of GMOs including socio-economic
benefits and risks and agronomic sustainability, by January 2010. INVITES the
Commission to submit to the European Parliament and to the Council the report based

1
" Directive 2001/18/EC of the European Parliament and of the Council of 12 March 2001 on the

deliberate release into the environment of genetically modified organisms and repealing Council Directive
90/220/EEC




information provided by the Member States by June 2010 for due consideration and
further discussions.

This possible consideration of socio-economic factors in the authorisation of GMOs for
cultivation has also been raised by several Member States in the Environment and Agriculture

Councils of the last months®.

In order to respond to the invitation of the Council conclusions of 4 December 2008 and to
the requirements of the legislation, the Commission invites Member States to submit all
information they would consider relevant by January 2010 at the very latest.

In order to help Member States in structuring their responses, the Commission drafted a non
exhaustive list of areas and stakeholders which could be concerned. In addition, for each of
these categories, we have introduced in the annex a list of leading questions which could be

used where considered appropriate.

When preparing their contribution Member States are invited to report ex post on the socio-
economic impact of GMOs that have been approved in the EU and cultivated in their territory.
Additionally, Member States are also invited to assess ex anfe the possible implications of
GMOs of currently pending approvals as well as those which are under development
according to the best of their knowledge. One possible source of information in that respect is
that recent report produced by the Joint Research Centre titled "The global pipeline of new
GM crops" (available at http:/ipts.jrc.ec.europa.eu).

The submissions must be as explicit and informative as possible and supported by evidence
and data. When feasible, the socio-economic analysis — be it ex post or ex ante — should be
quantified. In case documents are attached, they should be accompanied by a summary of the
relevant part and a specification about the argument or topic that is being defended.

Where stakeholders are consulted at national level (e.g. farmers and consumers), we would
appreciate it if their responses would be incorporated in your submission in an aggregated
fashion. The list of stakeholders consulted, as well as any other pertinent information, may

indeed be attached to the questionnaire.

Please note that the contributions must only deal with "socio-economic implications of the
placing on the market of GMOs including socio-economic benefits and risks and agronomic
sustainability” for each category of GMOs. These contributions should cover cultivation of

GMOs and placing on the market of GM seeds.

If you choose to fill in the annexed questionnaire, please consider that answers should be
broken down by the purpose of the genetic modification (herbicide tolerant, insect resistance,

etc) if this affects the content of the responses.

2

" Environment Council of 2 March 2009, Agriculture Council of 23 March 2009 and Environment
Council of 25 June 2009






B - Contact Details

Member State: PORTUGAL

Name of ministry/ies contact Person/s: Ministry of Environment and Spatial Plannig/
Portuguese Environment Agency

Contact Address: Maria do Caﬁno Palma

Telephone: (351) 21 472 82 34 Fax: (351) 21 471 82 31

E-mail Address: carmo.figueira@apambiente.pt




ANNEX

Lead questions per area and stakeholder

For each question, answers should be broken down:
- by the purpose of the genetic modification if this affects the content of the responses,
- between ex ante and ex post considerations.

1. - Economic and social implications

1.10. Public administration

Has GMO cultivation any impact regarding the actions of the national public
administrations and the necessary budget (national and local level) for example policing

and enforcement costs

Following the legal developments regarding GMO at EU level, Portugal has introduced
in the national legislation a regulatory framework regarding deliberate release and
placing on the market of GMOs. In addition, Portugal has implemented specific legal
measures on GMO cultivation regarding, among others, coexistence measures,
establishment of GMO free zones and compensatory rules for contamination of non-GM
fields.

The enforcement and implementation of these legal provisions require the implementation
of monitoring and control programmes and the availability of specialized experts and
laboratory infraestructures.

Additionally, we have also to take in consideration that the cultivation of GMHP is a
rather recent activity, that has to be supported by laboratory infraestructures that allow
control activities, namely, in the identification and detection of GMO events in seeds/food
and feed, in order to fulfil traceability and identification legal regulations. In this regard,
it is possible to conclude that GMO cultivation has financial implications for public

administration.

3 - Other Implications




ASSOCIACAO . NACIONAL de ARMAZENISTAS, COMERCIANTES ¢ IMPORTADORES de CEREAIS ¢ OLEAGINOSAS

B - CONTACT DETAILS

Member State: PORTUGAL

Name of stakeholder contact Person/s:
ACICO - Associacio Nacional de Armazenistas, Comerciantes e
Importadores de Cereais e Oleaginosas

Contact Person: ¢ .

Contact Address: Campo Grande, 28, 9.° C, 1700-093 Lisboa, Portugal

Telephone: (00.351) 217 973 848
Fax: (00.351) 217 973 854

F-mail address: acico.oa@mail.telepac.pt
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ANNEX

1. — Economic and social implications

1.5. Food and feed industry
4

~ range of products on offer
The non approval of a LLP of events not yet approved in the U.E.

decreases the origins and availability of raw materials and therefore

increases the costs of the European Industry

— crop handling (storage. transport)

Physical segregation at port discharge and warehouse storage level between
GMO and no GMOs cereals (mainly corn) increases the costs more than
50%. The main reason is the absence of dedicated discharging lines and the
reduced number of operations where the operator have to assure the non

contamination of a GMO free product.
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HAUZEUR Laurence (SANCO)

From: i :
Sent: vendredi 15 janvier 2010 10:56
To: Quest Ogm

Subject: respostas Quest-OGM

Bom dia,

Vi hoje no site este Questionario e envio agora as minhas respostas.
Melhores Cptos,
Alexandra Abreu Lima

Member State: PORTUGAL
s_contact Person/s:

Contécﬁ Address:
Telephone: e
E-mail Addres

Fax:--

Consumers

is GMO cultivation any impact regarding the following topics? If so,

which one?

- consumer choice (regarding guality and diversity of products);

In terms of consumer choice regarding quality and diversity of
products, providing that gquality assessment laboratories function
timely and efficiently, and that an equal market distribution is
assured for several altermatives products, there's no expected impact
to mention. EU should assure also guality assessment for imported GM
products because we now that worldwide other quality GM assessment
procedures may not be functioning according to EU rules.

- the price of the goods;
This question can't have a simple Yes or No reply! Price of goods

depends of many production and marketing costs. Gm crops products,
comparing with conventional crops products may reflect several costs
during their production chain, e.g., if GM crops have required more or
less agrochemicals inputs than conventional ones; if GM crops have
higher royalties and/or patent costs than the others; etc...

- consumer information and protection;
-oviding efficient label system is implemented no special impa

ct is to mention.

Any other impact you would like to mentiomn.

eMO cultivation should be avoided near fields where landraces and
other traditionmal crops, with recognized biological and genetic value
are planted, safeguarding potential negative impacts on their product
chain (this was one issue that focus groups participants mentioned in
a research study I've coordinated in my PhD Thesis (FCT- Univ. Nova

Lisboa- in Portuguese
http://dspace.fct.unl.pt/bitstream/10362/1676/1/Lima_2007.pdf)

Thank You.
Kind Regards







HAUZEUR Laurence (SANCO)

Rosario Graga [rosario.graca@apambiente. pt]

From:

Sent: mardi 2 février 2010 18:38

To: Lufs Gramacho

Subject: FW: Questonario - OGM’s - Resposta até 15 de Janeiro
Attachments: 20100106_154940.pdf

20100106_154940.
pdf

: [ 3
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————— Mensagem original----- 4

De: Carmo Pdlma .
" Enviada: terga—ﬁeira, 12 de Janeiro de 2010 20:03

Para: Luis Gramacho; Rosdrio Graga
Assunto: FW: Questondrio - OGM s - Resposta até 15 de Janeiro

Enviei para dar entrada.

ria do Carmo Palma

CHEFE DE DIVISAO
Emergéncias e Riscos Ambientais

Rua da Murgueira, 9/9a | Zambujal
Ap.7585 | 2611-865 Amadora | PORTUGAL

Telefone: (351) 21 472 82 34 | Fax: (351) 21 471 82 31 www .apambiente.pt

————— Mensagem original

De:

Enviada: terca-feira, 12 de Janeiro

Para: Geral APA

Cc: - .
Assunto: FW: Questondrio - OGM™s - Resposta até 15 de Janeiro

Exmo Sr. Director Geral,
Prof. Antdénio Gongalves Henrigques,

Na sequéncia do e-mail gue nos foi enviado relativo ao Questiondrio sobre as

plicagBes sbcio-econdmicas do cultivo de OGM em Portugal, remeto-lhe a resposta da
LACA, efectuada em conjunto com a FIPA, pelo que reflecte a posigdo feed & food, ou
seja, as preocupacdes da cadeia alimentar, animal e humana.

Agradecendo a preocupagdo manifestada por V.Ex®* em auscultar os principais
i festando total disponibilidade de colaboragdo com a Agéncia

utilizadores de OGM e manil
Portuguesa do Ambiente da parte da IACA, apresento os melhores cumprimentos,

(Secretario-Geral da IACA)

1 - Economic and Social Implications

L
Portugal is not self sufficiency in corn like what happens in other productions. Our
of consumption for feed and food sector. So,

corn supply is only enough for 3 months
we have to import corn from the EU but alsoc from Brazil, Argentine and other European
countries like Serbian, around 1.8 million tons. Our ports are not very competitive

regarding our big European partners like Spain, so our supply conditions are a
constraint for the competitiveness of the food and feed industry.

The GM cultivation in Portugal - events was been approved by EFSA - will be increase
the levels of our supply and contribute to increase the

1

corn production,
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Exmeo. Sr. E})/’&Zf}

TAA |
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1050 - 043 Lot

S/ referéncia Data N/ referéncia Data
Of. Circular /09 / GERA

Assuntor  cyltivo de Organismos Geneticamente Modificados — Questionario

sobre nalicdgdes. socic-econdmicas: -

De acordo com a Directiva 2001/18/CE, de 12 de Marco, relativa a libertagdo deliberada no
ambiente de organismos geneticamente modificados (OGM), a Comissdo Europeia deve
submeter periodicamente ao Conselho um relatério especifico sobre a implementacdo desta
Directiva, no qual conste uma avaliagdo das implicagdes socio-econdmicas da colocagao no
mercado de OGM, pelo que os Estados Membros foram convidados a reunir e a trocar informagéo
sobre as implicagdes socio-econdmicas decorrentes da colocagéo no mercado e cultivo de OGM.

De forma a reunir toda a informagdo, a Comissdo Europeia preparou um q'uestionério base com
as principais questdes a serem tidas em consideragéo pelos Estados Membros, e-que também
deveréo ser objecto da consulta aos agentes/interlocutores, que de uma forma directa ou indirecta

sejam interessados nesta tematica.

Assim, vem a APA, enquanto autoridade competefite para a Directiva 2001/18/CE. solicitar a V.
Exa., como:uma das entidades considerada com interesse nesta matéria, o preenchsmento do
refendo questionario quejunto ‘se-anexa. Contudo, e uma vez que o referido questionario
v compreeride varias questdes que se enquadram em numerosas categorias, remetemos

exclusivamente a que se consideram relevantes.

Agradecemos a V. resposta ao questionario até dia 15 de Janeiro, preferencialmente em inglés,
de modo a pudermos incorpora-las de forma agregada

Para qualquer esclarecimento adicional & favor contactar:
Dr® Rosario Graca Tel. 2147282 00 Fax. 21472 82 31

Com os methores cumprimentos '>
:P O Director-Geral
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Anténio Gongalves Henriques
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e amaria cARMO PALMA

Chefe de Divisado
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Anexo” Quesnon 710 sobre implicagbes socio-econdémicas

LG
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Rua da Murgueira, /A  Zambujal Ap. 7585 2611-865 Amadora-Portugal tel; (351) 21 472 B2 00 | fax: (351) 21 471 80 74 | email: geral@iambiente.pt



QUESTIONNAIRE about the socio-economic implications
of the placing on the market of GMOs for cultivation




A — Introduction note

Article 31.7 (d) of Directive 2001/18/EC' provides that the Commission should send to the
European Parliament and the Council a specific report on the operation of the Directive
including inter alia an assessment of the socio-economic implications of deliberate releases
and placing on the market of GMOs. These implications are defined in Recital (62) of the
Directive as the socio-ecconomic advantages and disadvantages of each category of GMOs
authorised for placing on the market, which take due account of the interest of farmers and
consumers. In its 2004 report, the Commission noted that there was no sufficient experience
to make such an assessment (the Directive became fully applicable as of 17 October 2002 and
several Member States had not transposed yet so only little experience of its implementation

was available).

Moreover Reguluion (EC) No 1829/2003, its articles 7 and 19, asks the Couunission to
submit a draft of the authorisation decision taking into account, together with the opinion of
the Authority in charge of the scientific assessment, "other legitimate factors relevant to the

matter under consideration”.

At its meeting on 4 December 2008, the Environment Council adopted conclusions on GMOs
mentioning among other things the appraisal of socio-economic benefits and risks of placing
GMOs on the European market for cultivation. In particular the Council conclusions indicated

the following:

"The Council:
7. Points out that under Regulation 1829/2003 it is possible, under certain conditions and

as part of a case by case examination, for legitimate factors specific to the GMO
assessed to be taken into account in the risk management process which follows the risk
assessment. The risk assessment takes account of the environment and human and
animal health. Points out that under Directive 2001/18/EC, the Commission is to submit
a specific report on the implementation of the Directive, including an assessment, inter
alia, of socio-economic implications of deliberate releases and placing on the market of

GMO.

Invites the Member States to collect and exchange relevant information on socio-
economic implications of the placing on the market of GMOs including socio-economic
benefits and risks and agronomic sustainability, by January 2010, INVITES the
Commission to submit 10 the European Parliament and to the Council the report based
information provided by the Member States by June 2010 for due consideration and

further discussions.

' Directive 200118 EC of the Furopean Parliament and of the Council of 12 March 2001 on the deliberate
release into the environment of venctically modified organisms and repealing Council Directive 90220 FEC

2



This possible consideration of socio-economic factors in the authorisation of GMOs for

cultivation has also been raised by several Member States in the Environment and Agriculture
- ~ 3

Councils of the last months™.

In order to respond to the invitation of the Council conclusions of 4 December 2008 and to the
requirements of the legislation, the Commission invites Member States to submit all
information they would consider relevant by January 2010 at the very latest.

In order to help Member States in structuring their responses, the Commission drafted a non
exhaustive list of areas and stakeholders which could be concerned. In addition, for each of
these categories, we have introduced in the annex a list of leading questions which could be

used where considered appropriate,

When preparing their contribution Member States are invited to report ex post on the socio-
economic impact of GMOs that have been approved in the EU and cultivated in their territory.
Additionally, Member States are also invited to assess ex anfe the possible implications of
GMOs of currently pending approvals as well as those which are under development
according to the best of their knowledge. One possible source of information in that respect is
that recent report produced by the Joint Research Centre titled "The global pipeline of new
GM crops" (available at http://ipts. jrc.ec.europa.cii). :

The submissions must be as explicit and informative as possible and supported by evidence
and data. When feasible, the socio-economic analysis — be it ex post or ex ante ~ should be
quantified. In case documents are attached, they should be accompanied by a summary of the
relevant part and a specification about the argument or topic that is being defended.

Where stakeholders are consulted at national level (e.g. farmers and consumers), we would
appreciate it if their responses would be incorporated in your submission in an aggregated
fashion. The list of stakeholders consulted, as well as any other pertinent information, may
indeed be attached to the questionnaire.

Please note that the contributions must only deal with "socio-economic implications of the
placing on the market of GMOs including socio-economic benefits and risks and agronomic
sustainability” for each category of GMOs. These contributions should cover cultivation of
GMOs and placing on the market of GM seeds.

If you choose to fill in the annexed questionnaire, please consider that answers should be
broken down by the purpose of the genetic modification (herbicide tolerant, insect resistance,

etc) if this affects the content of the responses.

* Environment Couneil of 2 March 2009, Agriculiure Council of 23 March 2009 and Environment Council of 25

June 2009




B - Contact Details

Member State:

Name of stakcholder contact Person/s:

Contact Address:

Fax:

Telephone:

F-mail Address

BN



ANNEX

FLead guestions per area and stakeholder

For each question, ansyeers should be broken down:
- by the purpose of the genetic modification if this affects the content of the responses.
- benveen ex ante and ex post considerations.

1. - Economie and social implications

1.5. Food and feed industry

Has GMO cultivation any impact regarding the following topics? If so, which one?.
- range of products on offer;
- employment, turn over, prolits;
- work organisation;

crop handling (drying, storage, transport, processing, etc...);

administrative requirements on business or administrative complexity;

Any other impact you would like to mention:
1.6. Transport companies

Has GMO cultivation any impact regarding carriers (insurance, cleaning, separate lines...)? If

so, which one?

3 - Other Implications




Page 1 of |

HAUZEUR Laurence (SANCO)

From:

Sent: lundi 25 janvier 2010 13:31

To: - Quest Ogm; Geral APA

Subiject: Cultivp de Organismos Geneticamente Modificados - Questionario sobre implicagées socio-
econémicas

Importance: High

Ex.mos Senhores,

No’ seguimento do V. Oficio Circular S-013850/2009, de 28.12.2009, vimos, por este meio, enviar a
resposta da AGROMAIS — ENTREPOSTO COMERCIAL AGRICOLA, C.R.L. ao questionario

apresentado:

Member State: Portugal

Stakeholder: Agromais — Entreposto Comercial Agricola, C.R.L.

Contact: Zona Industrial de Riachos — Ap. 24 — 2354-908 Riachos — Portugal
Tel.: +351249830170

E-mail: agromais@agromais.pt

1. Economic and social implications
1.4. Cooperatives and grain handling companies

Regarding the trading of maize and because a substantial part of our growers’ production is destined
for human consumption industry, we have opted for the implementation of parallel circuits that allow
us the separate handling and storage of GMO maize and the conventional one.

This differentiation has implied an additional cost not only in handling and storagé but also in
administrative requirements near the growers, but allows for greater security in terms of traceability

of the commercialized production.

Cumprimentos,

Dictor Geral

{’ﬁgf@}zﬁﬁ

a Antes de imprimir este e-mail, pense na sua responsabilidade e compromisso com 0 AMBIENTE

18/11/2010






HAUZEUR Laurence (SANCO)

From: Rosgro Graca [rosario.graca@apambiente pt]
Sent: mercredi 3 février 2010 11:54

To: Rosario Graga

Subject: stakeholders that responded.

Page 1 of |

Stakeholders

Farmers CAP
Agrobio
Anpromis

Seed industry Syngenta

A

Consumers
Cooperatives and grain Agromais
handling companies
Food and feed industry FIPA
IACA
Insurance companies AXA
Public administration DGV-Directorate-General of Veterinary Issues

DGA- Directorate-General of Customs
DGADR - Directorate-General of Agriculture and Rural

Development
APA- Portuguese Environment Agency

18/11/2010






CAP

ASSESSMENT REGARDING FARMERS CULTIVATING GMO CROPS

Foreword

The following considerations are based not only on the sensitivity on this matter but
also on the related reports on the coexistence of GMO and other crops — inquiries to
farmers, published during the last 4 years by DGADR (Direction-General for

Agriculture and Rural Development).

1.1 :
According to farmers there is a better quality of the corn-cobs and consequently of

the grain due to the minor existence of mycotoxines; on the other hand, once that
there is not corn borer plague and the culms are not empty there is a smaller trend to
the eyespot. These two factors together create an indirect increase of the

productivities achieved.

There is a reduction of the use of plant protection products, normally used against
the corn borer. This fact has consequences at several levels, namely at the
production costs decrease as well as at the reduction of polluted gas emission into
the atmosphere, at a smaller exposure of workers to plant protection products and
even a larger flexibility of operators in other tasks as the use of pesticides is smaller

as already mentioned.

There is no notice of conflicts between neighbouring farmers producers of
conventional corn and GM corn and in what concerns the flowing channels there has
been a quick adaptation to current legislation demands and in almost cases there
has been or a separation between the GM corn and the conventional one reception
or a mix of both with the sequent labelling of all corn lots as GM corn.

In what regards commercial activities, there are no differences between GM and non-
GM corn. However, we must point out that the GM seeds are more expensive than

the conventional ones.

There was a change in cultural practices due to the need to adhere to the rules of
coexistence in the national legislation, although the costs of implementation are not

counted.



Farmers who wish to grow GM corn are required to notify the neighbours of this and
attend training courses given by the suppliers of seeds.

1.12
For the farm structure, especially in regions of small farms, farmers have adopted the

culture in «production areas» which is under the current legislation. Note that this
solution is extremely complicated to administer, but is the only solution to the
cultivation of GM corn in certain areas.

The fact that GM corn seeds available on the market did not result into an increase in
the number of producers of corn and therefore had no reflexes at the level of

monoculture.

2.
As already mentioned, there is a reduction of pesticide use to combat the corn borer;

as in our country there are not available varieties resistant to herbicides, no data are
available on this subject.

CAP, 14 de Janeiro de 2010
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Contact Details

Member State: Portugal

Contact Address: AGROBIO - Calgada da Tapada, 39 R/Ch D, 1300-545 Lisboa -

Portugal

Telephone: 213 641 354 Fax: 213 623 586

Qo far the cultivation of GM com in Portugal is not very significant (5.201,6 ha in
2009), and there are no rcported cases of neighbouring GMO crops to Organic farms.
Should they occur, we are concerned about the effective implemeniation of monitoring.

coexistence and ligbility measures:

1.1 - Itis expected that the competent authorities, and not the farmer, will pay for the
contamination tests. It is also expected that these are made in all cases, to ensure that
the organic standards are kept for all the organic labelled products in the markel.
- We arc concerned with the possibility of conflicts between neighbouring farms,

and the deficient implementation of coexistence measures: even when coexistence
measures are fully implemented, we-expect that monitoring of contamination will take
place in every situation when an organic crop is in the vicinity of a GM crop; we expect
that the authorities will comtrol and effectively punish non-compliant farmers:
- The duc compensation for 2 possible contamination and loss of certification

by am orgamic crop has fo be ensured; unlike many too bureaucratic processes, we
hope that these cases will be dealt with quickly and effectively; we don't agree with the
payment of 100 € by the organic farmer for presenting a request of compensation for
contammation, sven if it may be reimbursed.
- The farmcer's privilege to use farm-saved sceds is dear to organic farmers, and

is not ensured by the need to present a seed acquisition bill (art. 10 ¢) of the Decreto-Lei
3R7/2007, 28 Nov.), when presenting a  compensation request.

Impact in the farmer revenues, because of the loss of organic certification by the
contamination of the products.

Loss of biodiversity on their farms because of the contamination.

For the farmers cultivating GMQO's crops:

The increase of dependence of the seeds industry;
The increase of farmers costs because the price of the seeds und the increase of

the used of pesticides (see annex Transgénicos Quem Beneficia).
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1.12 Few data available:
In the Alentejo Regiomn:

Part of the farmers who cultivating GMOs craps left this praducticn becaunse
they don’t sec interest for their farmers and activity. (see annex Cultives OGMs

2008);
T the Norte Region:

The smail size of the farms in this region increases the porential from
contamination of the OGMs caliivating production.

Especially in this region the organic production of maize is potentially limited
because of the contamination. This region has a potential to develop production
of chickens and egg production, and the production of maizé is essential,

[ national level:

We are concermned that the GMOs cultivating will be improved the monocuitire
and in simultanecus the incrcase of incomes in value and I products ke

pesticides:

2.1 - Impact regarding the use of pesticides against target insect species {i.e. com
boter) - resistance to Bt toxin has been reporfed and is especially problematic for
organic farmers, who have a much more Bmited choice of pesticides that they can use.

~ The mcrease in the use of herbicides has been reported for glyphosate resistant
GM crops. Glyphesate is 8 potential endocrine disruptor and ground water contaminant
(htip//pesticideinfo.org/Detail Chemical.jsp?Re¢ 1d=PC33138). The increases of
residual chemical herbicides (glifosate) witch their not exist in organic products or
conventional products. It happens becanse ihe chemical herbicides are appled direct in
the plants once there are resistant to this herbicide.

3. - Portupal was one of the first European eountries to introduce corn, during the

Discoverics Period, and is an importan genetie diversity centre for this crop (especially

in the region.of Minhe). We are concerned with the loss of diversity, and old varietics
- The loss forever of our regional seeds because of the contamimation of the GMOs
polien.

- The diversity offers agriculture today will be reduced in the fiture and implicate
a reduction vilue to our farmers because they can’t offer different praducts.

- The seeds, witch today is of evervone, will be privatized by the seeds industry.

2.3

N
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Plataforma Transgenicos Fora
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Metade das herdades alentejanas abandona depois de experimentar
ALENTEJQ DISTANCIA-SE DOS CULTIVOS TRANSGENICOS

Foram divulgados este més pelo Ministério da Agricultura os dados oficiais para
2008 do cultivo de milho transgénico em Portugal(). Embors a area total tenha
aumentado 11% (486 hectares) em relagio a 2007, esta subida estd muito longe
dos 240% (3009 hectares) verificados de 2006 para 2007 B representa uma
desaceleragio significativa no interesse que os agricultores vém na Gnica
variedade geneticamente modificada que esta autorizada para cultivo.

As regides do Alentsjo e de Lisboa/Vale do Tejo apresentarm as redugdes mais
significativas. Degde 2008, ano em que COMegou o cultivo em Portugal, astas eram
a8 duas regides com major adesio ao milho transgénico e em 2007 represantavam
88% de toda a &rea cultivada com OGM em Portugal. Este ano, no entanto, deu-se
uma redugiio de 11% no total de hectares cultivados em cada uma delas. No
Alentgjo, exn particular, este abaixamento torna-se ainda mais significativo se se
considerar que a area total dedicada ao milho aumentou 10 a 15% no mesmo
pericdo, de acordo com estimativas provisérias do Ministério da Agricultura.

A experiércia que os produtores alentejancs estao a ter com o mitho transgénico
fica claramente agquém das expectativas. De todas as exploragies agricolas do
Alentejo que em 2007 cultivaram OGM, 48% (23 exploragies em 48) ja
abandonaram tal opgio em 2008. Este recuo significativo estd em contraste com o
quadro optimista que o Ministério da Agricultura tem apresentado e mostra que,
apesar da forte promogao, os agricultores preferem tecnologias e praticas mais
eficazes, que apresentem menores riscos para o ambiente, para a saude humana e
para 3 sua priopria sconomia.

O fraco erescimento verificado este ano a nivel nacional concentra-se quase em
exclusivo na regido Centro, com novos agricultores no vale do Mondego a comegar
agora a gxperimentar o que 08 produtores alentgjanos, que comegaram anos antes,
j& estdo na fase de descartar.

Segundo a Prof* Margarida Silva, coordenadora da Plataforma Transgénicos Fora,
"0 quadro portugués, embora com grande falta de dados concretos que o Mintstério
da Agricultura insiste - contra a lei - em nao divulgar, aponta para uma tendéncia
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de experimentag¢io e posterior abandonao dos cultivos transgénicos por uma faixa
significativa dos produtores portugueses.” Ainda de acordo com esta bidloga, "Tal
leitura condiz com um estudo da Comissdo Buropeia recentemente divulgado® em
que, de trés regides espanholas estudadas, o cultivo ds mitho transgénico nio
propiciava quaisquer vantagens econémicas aos produtores de duas delas.”

]

{1) Disponivsls online am www.stopogm.net
{2} Vide Gamez-Barbero et al. (R008) Bt corn in Spain - the performanca of ths EU's first GM crop.

Nasurs Blotechnology 26(4):384-388.

Para mais informagdes: 81 780 1025

A Plataforma Transgénicos Fora 6 umea estrutura integrada por doze sntidades ndo-governamenials
da drea do ambiente e agricultura (ARPF, Allanga para g Defesa do Mundo Rural Foriugués; ATTAC,
Associagdo para a Taxagdo das Transacgoes Financelras para a Ajuda ao Cidadaoc; CAMPO ABRRTO,
Assgociagdo de Defesa de Ambisnte; CNA, Oonfedsragdo Nacional da Agricultura; Colher para Sernear,
Rede Portuguesa de Varledades Tradicionais; FAPAS, Fundo para g Protecgio dos Animals
Selvagens: GAIA, Grupo de Acgdo e Intervengdo Amhbiental; GEOTA, Grupo de BEstudos de
Ordenamente do Perritorio ¢ Ambiente; LPN, Liga para a FProtecgdo da Natureza; MPI, Movimento
Pré-Informagéo pars 8 Cldadania ¢ Ambiente; QUERCUS, Assoeiagdo Naclonal de Conservagido da
Natureza; e SALVA, Associagdo de Frodutores em Agricultura Rioldgica de Sul) e apotada por
dezenas d2 outras. Fars mais informacdes contactar info@stopogm.net ou www.stopogm.net

Mais de 10 mil cidadioes portuguaeses reiteravarn 1§ por escrito a sua aposigfio acs transgénicos.
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No dia em que a indistria divulga o relatdrio anual mundial
QUEM GANHA COM AS CULTURAS TRANSGENICAS?

O cultivo de transgénicos a nivel mundial esta a conduzir a wm aumenio massivo
do consumo de pegticidas e 80 as empresas qus 05 vendem podem Iucrar com tal
situagdo. Isto mesmo foi verificado num estudo agora disponivel (1) que desmonta a
realidade cor de rosa apresentada hoje em Bruxelas pelo ISAAA, uma, organizacio
que representa os interssses globais da industria da engenharia genética.

De facto, até a indastria comega a reconhecer gque o consumne de pesticidasesta a
aumentar. Em entrevista (2), uma representante da BuropaBio (associagio
europeia de bivindastrias) afirmou que se tém vindo a verificar “aplicagoes muibo
maiores de Roundup [herbicida], junto com uma série de outros quimicos.”

Os nitmeros do proprio governo americanc mostram que, entre 1894 € 2005, 0
consumo de glifosato (o principio aetivo do Roundup, o pesticida mais usado em
transgénicos) aumenton 15 vezes. 86 entre 2008 e 2006 a aplicagio de glifosato
emn soja transgénica subiu 28%, tendo atingido o total de 44 mil toneladas em solo

americano.

Apesar destas subidas 0 uso de outros pesticidas, ainda mais téxicos e gue as
culturas transgénicas prometiam evitar, nio estd a declinar. Nos Estados
Unidos, 0 pais que mais cultiva transgénicos sm todo o mundo, a aplicagdo de 2,4 D
(um herbicida altamente woxico e um dos componentesg do Agente Laranja, de ma
memaria) em soja mais do que duplicou entre 2008 e 006. A atrazina, proibida na
Unido Furopeia devido & sua toxicidade, aumentou 12% na culturas americanas de

milho transgénico entre 2002 e 2005.

As perspectivas futuras apontam para urna situacac cada vez mais grave: & medida
que cada veg mals ervas daninhas se tornam resistentes aos MesmMos herbicidas
que &s plantas transgénicas toleram, o cocktail qguimico necessario para as
controlar vai aumentando sempre mais em volume, toxicidade e nfomero de

ingredientes. (3)

Esta situagio penaliza agricultores, 0 ambiente e toda a sociedade. Quem ganna?
Porque os contratos de vendas de sementes transgénicas vinculam o agricultor a
comprar os pesticidas 4 mesma empresa que preduziu as sementes, guanto mais
pesticidas as culturas transgénicas precisarem, mais as empresas beneficiam.
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Notas:

1 - O relatorio completo, realizado pela a3s8ociagas Arnigos da Terra Internacional,
esté disponivel para descarregar em:
www.foeeurope.orngMOs[Who_Beneﬁts/FULL_REPORT_FINAL_B‘EBOS.pdf

2 - A entrevists integral ests disponivel em:
wwer.ethicaleorp.com/content.asp?ContentID=5684

3 - Para mais informagio consultar por exemplo
southeastfarmpress.comy/soybeans/12270 7-resistant-weeds/index. html

Para mais informacgtes: Margarida Silva, 81 730 1028

A Plataforma Transgénicos Fora ¢ uma estrutura intsgrada por onze entidadss ndo-governamseniais
d4a drea do ambiente e agricultura (ARF, Allanga para a Defesa do Mundo Rural Portugués; ATTAC,
Associagdo para & Taxagdo das Transaccdes Financeires para a A \juda ao Cidaddo: CNA.
Confederagfo Nacional da Agricultura; Colher para Semear, Bede Portuguesa de Variedadas
Tradicionals; FAPAS, Pundc para a Protecgdo dos Animais Seivagsns; GAIA, Grupode Acgao e
Intervencdo Amblental; GEOTA, Grupo de Estudos de Ordenamento do Territdrio e Ambiente; LPN,
Liga para a Protecgdoe da Natureza; MPI, Movimento Fro-Informagéo pars a Cidadenia e Amhiente:
QUERCUS, Assoctagéo Nacioneal de Conservagfo da Nasureza; e SALVA, Associapio de Produtores em
Agricultura Bioldgles do Sul) e apoiada por dezanas de cutras. Para mais informagies contactar

Info@stopogm.net ou wwvy.stopogm.net

Mais de 10 mil cidadfos portugueses reiteraram 4 por escrito a sua oposigic aos transgénicos,
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DPromMis

associacdo nacional dos produtoras de mithe e sorgo

Member State: Portugal

Stakeholder: ANPROMIS - Associacao Nacional dos Produtores de Milho e Sorgo

Contact: Av. Colégio Militar It 1786 - 5°
1549-012 Lisbon
Portugal

Tel. +351217100035

Email: anpromis@anpromis.pt

The cultivation of genetically modified varieties in Portugal is regulated since 2005,
by Decree-Law No 165/2005.

This diploma defines, among others, the standards that allow for the co-existence
between genetically modified cultivations and other forms of production and forces
all farmers opting for this kind of production to attend a training action whose

syllabus is approved by DGADR (Directorate-General for Agriculture and Rural
Development).
As is known, the cultivation of genetically modified corn is currently limited in the

European Union to corn with the MON810 event which, we highlight, has greater

resistance against corn borers of the species Ostrinia nubilialis and Sesamia
nonagrioides.
Over the last few years, the cultivated area with genetically modified corn in

Portugal has seen a significant increase, going from 772 hectares in 2005 to 5,093

hectares in 2009. This area represents approximately 4% of the total area of corn

sown in our country.

Economic and social implications:
The cultivation of corn varieties containing the MON810 event can be justified only in
areas where traditionally there are attacks from corn borers, since this seed is more

expensive than the traditional one.




In these areas, the cultivation of these varieties gives the plant greater protection

against corn borers and provides healthier corn-cobs, grains with better quality and

lower occurrence of plant eyespot.

The use of these varieties also allows, on the other hand, for less need of

insecticides by protecting the plant against corn borers. The sum of these factors

provides farmers with a higher yield.

Regarding the commercialization of corn, most of the Producers’ Associations whose
production is meant for the human consumption industry, opted for the
implementation of parallel circuits that allow for the separate handling of

genetically modified corn and the conventional one.
This differentiation has implied an increase in costs for the Producers’ Associations

but allows for greater security in terms of traceability of the commercialized
production.

The obligations demanded of those who cultivate genetically modified corn have
comprised a bureaucratic increase (notifications) and a change in cultural practices

usually used (hide zones, cleaning of sowing machines, ...).

The training actions demanded of those who wish to cultivate genetically modified
corn for the first time allows farmers to get to know the obligations they have when
opting for this production and also raises their awareness towards the importance of
complying with the standards of co-existence in force. These actions are given by the

farmers’ organizations or by the producers or packers of seeds and their syllabus is

approved by the DGADR.

The creation of “production zones” has permitted that, in the small land ownership
regions, the obligations inherent to the co-existence standards be met and has

allowed the farmers who so wish to opt for the cultivation of genetically modified

corn.

Lisbon, 15" January 2010



