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B Possible introduction of GM canola

B.1 Evidence from other countries of the on farm
benefits

Like many farm technologies the net income benefits from GM crops are likely
to be highly variable between producers. However, one of the best tests of the
benefits of GMOs is the rate and extent of adoption by the market of the
technology. While responses are variable as farming systems are complex and
dynamic, individual farm managers have a long history of assessing, modifying
and adapting technology to improve their productivity and ultimately economic
performance.

The extent to which this demand for improved technology may be satisfied is
displayed in the Brazilian soybean industry. Brazilian farmers have reportedly
been smuggling GM soy beans into the country from Argentina for at least 3
years to the point where it accounts for 10 — 20 per cent of the total
production”. This is despite the marginal premiums Brazilian farmers have
apparently been receiving for supposed non-GM soybean (ABARE 2003)
products into Europe. The Brazilian government has now bowed to this
pressure and allowed the commercial planting for this season. Brazil is the
second largest producer after the US and is likely to become the largest, if
present trends continue.

US farmers, having free access to the technology likewise have taken it up at an
accelerated rate. Marra, Pardey and Alston (2000) indicate that the experience
of US farmer returns is varied but generally positive:

« growing GM cotton (eg Bollgard® cotton’ Roundup Ready” cotton or
stacked gene type) is likely to result in reduced pesticide use in most years
in most states, and it is more likely than not to be relatively profitable
enterprise in most of the US cotton belt;

* Bt corn will provide a small but significant yield increase in most years
across the corn belt, and in some years and some places the increase is
substantial, resulting in significant increases in profit; and

 although there is some evidence of a small yield discrepancy early on in the
Roundup Ready® soybean varieties, in most years and locations savings on
pesticides cost has more than offset the lost revenue. This yield

70 The Economist Oct 4 — 10 2003 p41.
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discrepancy seems to be disappearing as the transgene is inserted into more
. . . . . . . 1
varieties within the various soybean maturity categories.’

Chart 8 Adoption of GM crops in the US
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The findings by Marra, Pardey and Alston (2000), was ratified by Fernandez-
Cornejo and McBride (2000). Table 28 below outlines the various studies
prepare by Fernandez-Cornejo and McBride (2000)™ and shows the various
results of a range of analyses and surveys conducted in the US.

The important message that all of these studies carry for Victoria is that
historically there are few instances of negative net returns from the technology,
which explains the significant and increasing adoption.

7' Marra, Pardey and Alston (2000).
72 Fernandez-Cornejo and McBride (2000).
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Box 3 Canadian Canola Growers’ Experiences

The following is an extract from a survey of canola growers undertaken by the Canola Council of Canada Jan 2001
by Koch and Associates and Serecon Management Consultant Inc. As can be seen the Canadian experience, as
reported by the growers themselves, while varied it is over whelming positive.

Revenue and net returns reported by the Canadian growers are summarised as:

* Yields were reported as being 10 per cent higher for GM growers, had the GM growers grown only conventional
varieties they would have harvested 7 per cent less grain. Yield reached a maximum of 55bu/acre for GM
growers and 72bu/acre for conventional growers. These results suggest that GM crops are allowing an extended
area of canola to be planted, the majority of which is on marginal land. If conventional canola only were
planted the total canola area would shrink back to more favourable areas reducing the average yield difference
between the two crops.

* GM dockages or admixture rates of 3.87 per cent were lower for transgenic crops than conventional at 5.14 per
cent.

* Grade spreads were similar for transgenic and conventional growers. Although 6 per cent less conventional
growers reached highest grade.

* Revenues for transgenic growers were reported to be $15.40 acre ($38.038 ha CAD) higher than the conventional
Crops.

Net revenues reported by Canadian growers were $19.92acre ($49.20ha) for GM growers and $14.12 ($34.90ha) for
conventional crops. The GM growers netted $5.80 more per acre ($14.32ha) than the conventional growers. This
indicates that the Canadian farmer is getting a 41 per cent increase on net returns for growing GM canola instead of
conventional varieties.

* The range of net returns per acre were -$80.00 to $240.00acre for the transgenic varieties and -$120.00 to
$180.00acre for the conventional varieties.

Average gross margins estimated by producers for the period 1997 — 2000 are outlined in the table below.

Table 5.1
Producer Per Acre Estimates
1997 1998 1999 2000

Trans. Conv. Trans. Conv. Trans. Conv. Trans. Conv.
Y ield (bu) 27 24 29 26 33 30 29 27
Revenue ($) 244.40 219.02 232.13 208.60 202.28 181.77 154.65 138.97
Direct Costs ($) 115.68 106.94 114.15 105.35 111.06 102.51 116.03 106.91
Gross Margin 128.72 112.69 117.98 103.25 91.22 79.26 38.62 32.06
($)

* Average gross margin increases for the GM growers was $12.32acre ($30.43ha) which is a 15.05 per cent increase
in gross margin over conventional canola.

* Average yield increase was 2,75bu/acre or 10.3 per cent

Additional to the gross margin effects the changes in farm practices and the spillover effects of GM technology on
the farm level are significant

Agronomic practice change reported by Canadian farmers are summarized as;

* On average 20 per cent of the canola growers who planted GM canola reported that they increased canola
area in 2000. If only conventional varieties were available these grower indicated their canola areas would be 45
per cent smaller

* Seeding flexibility was indicated as a major management advantage

* The GM growers who had reduced cultivation (44 per cent) reported that the decline in tillage was 69 per cent

81 per cent of GM growers reported better weed management, 61 per cent percent reported no increase in
management problems associated with volunteer canola.

Possible introduction of GM canola
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B.2 Victorian farm level benefits

The introduction of GM canola may have benefits at the farm level. The main
ones appears to be:

* displacement of triazine tolerant (T'T) canola which has a yield penalty of
20 per cent against current conventional varieties (Norton 2003) (actual
reduction may be closer to 10 per cent - 15 per cent using currently
released varieties);

* yield increase due to better weed management;

* yield improvements from the hybridisation process of InVigor®;

» greater flexibility of time of sowing and herbicide resistance strategies;
* Jower total herbicide costs; and

* greater rotation flexibility as reliance on residual herbicides (such as
triazine) is avoided.

Canola is an important crop in its own right, but its impact on farming system
in Australia and Victoria has been substantial. Canola, although is only 10 per
cent of the total wheat areas each year, accounts for 40 per cent of the non-
cereal area (Norton 2003)”. Canola’s major contribution to cropping in
Australia has been as a profitable and lower risk break crop in farming
rotations. Prior to the introduction of canola a great deal of the wheat was
sown following a previous wheat crop or on a long fallow. Wheat sown on
wheat increases the risk of soil borne diseases such as takeall.

Donald (1960) and Angus (2001) have analysed the major productivity
improvements on wheat since it was first cultivated in Australia in the mid
1850s. Several technologies and systems have been introduced that have
significantly improved wheat yields. The major ones have been
superphosphate, semi-dwarf cultivars, greater management of nitrogen through
the introduction of legumes and nitrogenous fertilisers and the introduction of
canola as a break crop in the wheat rotation. Having considered numerous
CSIRO trials and corroborated them with farmer yields, Angus (2001) has
concluded that canola contributes as much as 20 per cent yield improvement
to following wheat crops

The most important issue in the adoption of the currently licensed varieties is
the variability of actual responses. As can be seen in Canadian and US
experiences the responses will vary widely across regions. This level of
variability may be less with the two currently licensed varieties as their principle
activities are in weed management where as the US GM range is large in crop
type and activity. The yield potential of InVigor” varieties may be substantial

73 Norton 2003.
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for growers who have sufficient management skills to express them. The
southern areas of the state, where cropping has emerged over the last 5 — 10
years, and where yields can be as high as 4 tonne ha, may benefit the most
from Bayers hybridisation technology. High variability in response may reduce
the extent of adoption as fewer growers will see benefit and or do not see
significant benefit of the use of the technology by neighbours. Variability of
response caused by seasonal conditions will increase the risk of low returns on
the licensing and seed costs which may further reduce adoption (this may be
particulatly so in less reliable rainfall areas and in the years following the
drought).

The Canadian survey described in Box 3 demonstrates the large variability of
canola returns which is also demonstrated in the Holmes and Sackett Crop
Benchmarking Report 2001 — 2002. Given this range of returns generated by
canola growers and the range of response depending on circumstance must be
taken into account in any assessment of the likely benefits in total of the
technology.

Table 29 ABARE Victorian canola production statistics (tonnes)

99/00 00/01 01/02 02/03 Est 03/04 | Average
Area ha 283,000 261,000 247,000 250,000 230,000 254,200
Average
yield t/ha 1.40 1.46 1.44 0.72 1.52 131
Total
tonnage t 397,000 380,000 355,000 180,000 350,000 332,400

Source ABARE (2003)

The statistics in Table 29 have been applied to the findings of Nelson (2001)
on the likely productivity improvements for Victoria if GM is adopted.
Working on yield improvements generated through improved agronomic
practices, management flexibility and an increase in canola areas generated
through the expansion into otherwise uneconomic areas, the increase in canola
seed is expected to be 55,533tonnes. At $400t farm gate price the value of this
increased production is approximately $22m.

The net returns to growers are likely to be improved by cost saving which the
Canadians report to be 4 — 5 per cent. Norton concluded that similar savings
in chemicals and cultivation may be experienced’.

74 This is based on an estimated gross margin by Norton which includes technology costs of
$25.00.
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Table 30 Summary of likely GM productivity improvements compared to
Canadian experience

GM Crop Effect

Norton (expected)

Canadian (experience)

Canola Yield 13 per cent 10 per cent
Oil yield improvement 0.6 per cent Na
Wheat yield improvement 0.4t/ha Na
Total Cost Reductions 4.5 per cent 4.6 per cent

per cent net return increase

29.11 per cent

41.00 per cent

TUA costs

$25.00 (unconfirmed)

$25.57CAD

Source ABARE (2003)

Replacement of TT varieties perhaps offers the greatest potential overall

benefit to Victorian growers. According to Nelson (2001), GM canola varieties

will replace up to 50 per cent of TT canola.

* Substantial increase in yield up to 20 per cent.

¢ Reduction in the use of triazine chemicals which have a limited future due
to environmental build up concerns.

This rate of adoption appears conservative compared to Canadian experiences

where 80 — 90 per cent of canola is currently GM. This may be explained by
the wider varieties of GM canola being offered in the Canada developed for a
range of environments and grades. There is a strong possibility of a greater

range of GM canola becoming available for Victorian growers if the

commercial release of the two licensed varieties is successful.

Both InVigor® and Roundup Ready® varieties have the potential to
significantly yield higher than TT varieties.

Possible introduction of GM canola
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Table 31 Annual Victorian gains based on Norton 2003 and Nelson 2001

(Annual)

Increment

Amount

Value of Canola @
$400 t per annum

. . 5 per cent where 1.31t x 5 per cent x45,756 $1,198,807

Earlier sowing conventional =2,997t

varieties are

replaced

8 per cent where 1.31tx8 per $4,848,509
Improved weed conventional and TT | centx115,661=12,121t
competitiveness varieties are

replaced

20 per centwhere TT | 0.29tx69,905ha =20,272t $8,108,980
Yield benefit over TT | grieties are

replaced

. 2.0 per cent where +3.0 per $838,860

Increase oil content | 1T are replaced centvaluex69,905t=
over TT varieties

0.6 per cent 1t x 15760= 15,760t $6,304,000
Increase in canola principally in the
area Mallee and dry

regions of Victoria

$21.3m

Total estimated
annual gross benefit

($m)

Source ACIL Tasman adapted from Norton 2003 and Nelson 2001

Table 31 uses the results of Norton and the adoption rates of Nelson to

develop a financial estimate of the likely benefits of GM. This does not take

into account the likely yield improvements of the hybridisation of InVigor®

which may add further to productivity gains.

The increase in canola area overstates the net effect on farm gross returns as it

is likely to displace land use activities carried out on the area previously. This

displacement is likely to be livestock or pulse crops, but given the higher gross

margins displayed by crops over livestock and pulses for most areas (Holmes

and Sackett 2002) the net effect of an expanded canola area will remain

positive.
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Table 32 Possible 4-5 year adoption scenario in Victoria based on Nelson
(2001) and Norton (2003) adoption rates

Five year Post GM Expected Crop likely using
average Intfroduction | yields t/ha 5 year averages
ha ha as base (tonnes)
Current Victorian 5 year
average canola 254,200 269,960 1.44 387,933
TT Canola 55 per cent of
current 139,810 69,905 1.18 82,487
Conventional 45 per
cent of current 114,390 68,634 1.47 100,892
GM displacement of TT
50 per cent 69,905 1.66 116,042
GM displacement of
conventional 40 per
cent 45,756 1.59 72,752
New GM area 6.2 per
cent of current 15760 1.0 15,760

Source ABARE (2003) and Nelson (2001)

Table 33 Summary of 4-5 year adoption scenario if GM canola were to be

released
Area (ha) Total seed production
(tonnes)
Non-GM canola 138,539 183,379
GM canola 131,421 204,554

Source: ACIL Tasman (2003)

Table 33 is based on the farm level effects of the two currently released

varieties of canola. Given that there are a number of new varieties likely to be

released over the next five years if the moratorium is lifted the likely extent of

adoption could also rise.
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Box4 Local agronomic perspectives

These are records of discussions with Harm Van Reece crop protection consultant and
principal of Cropfacts and a prominent agronomist in Victoria's grain industry. Harm
also works closely with the Birchip Cropping Group, and lan McCelland President of
the Birchip Cropping Group.

Harm Van Reece

Harm is looking forward to the introduction of the technology. The currently released
varieties have some important traits that can be of significant value for Victorian
growers. His estimation is that, given the Canadian experience which he has seen first
hand, Victorian growers could expect up to a 15 per cent productivity improvement
from the technology. This technology in his view should not be denied to Victorian
growers. This though will not come without some risks.

Harm sees that a major is the abuse of glyphosate and IT chemicals used on two
licensed varieties. He believes that some growers may abuse the technology which
may lead glyphosate and IT resistance developing faster than it currently is. The
technology could be used by below average managers to prop up failing systems
rather than add strategically to good ones. This though is a management not
science issue and can be dealt with by tightening controls on the use of products
containing glyphosate. Additional to the control at the farm level would be to target
those giving advice to farmers to ensure they are adequately trained, “at present
anyone can buy a Commodore put a large white aerial on it an call themselves an
agronomist.” Resistance to glyphosate is already present on several farms in Victoria,
the management of this chemical is a broader industry issue than just GM. The
stewardship protocols developed by Monsanto are not adequate according to
Harm.

Harm does not see gene flow as an issue as Clearfield canola, which has the same
potential to pollinate non IT resistant canola has not proved to be a problem.

lan McClelland President

The Birchip Cropping Group BCG has over 2,000 Victorian farmer members and sits in
a region of the northern Mallee where 50 per cent of Victorian wheat is grown within
a 100km radius. The group is keen to trial the technology and provided the BCG is
prepared to act as the trainer for the stewardship program and wider application of
the technology. The herbicide control options that the currently licensed varieties
offer could be important tools in the fight against weeds. Rye grass in particular is a
major problem and there is evidence of a build of resistance to TT herbicides.

The BCG does not support or reject the technology, mindful of the various views of its
members, but it does believe that trialing and independent assessment of the
technology on a broad scale should not be denied to Victorian growers. If it is not
economically useful to farmers in Victoria then it will not be grown and will disappear
from the production system as have many superseded canola varieties in the past.
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B.3 Structural change at farm level in Victorian
agriculture and its grains sector

The introduction of GM canola must be seen in the context of some
fundamental changes to agricultural production in Victoria, these may be

summarised as:
* deregulation of the marketing (notably milk and batley);

* the decline of the DPI in agronomic extension and the rise of farming
systems groups as sources of information for growers;

* the rise of retail agronomic advice and services in part in response to the
decline in publicly funded extension services and in part the increase of
closed loop agribusiness models where greater research is done by private
technology firms;

* crop farming in high rainfall zones of southern Victoria, a whole new
agronomic region has opened up over the last 5 — 6 years; and

* an increase in the diversity of agricultural production in Victoria.

The introduction of GM canola is thus occurring at a time of substantial
change in the agricultural extension system. Traditional sources of information
from publicly funded bodies such as the Department of Agriculture are being
replaced increasingly by commercial information providers. In broad acre
cropping, farmers increasingly source information from agronomists attached
to input supply retail companies. Production systems are also becoming more
closed loop where seed, chemical and advisory services are provided by one
commercial provider. End point royalties are also often a feature of these
systems. Also, in a number of industries contract growing has become more
important.

Of concern for many farm businesses is the idea that the owners of the
intellectual property capture all of the benefits of the technology. Through the
granting of exclusivity of the technology by patent laws potential monopolies
of gene technology are created. The fear by many opponents of GM is that
large multinational companies extract all of the value of the technology or as
economists would call it, the monopoly rent.

Traxler and Falck-Zepeda (1999) discussed the concerns of potential
monopoly power in the marketing of GM seeds in the US. They contend that
while the cost of seeds is higher and that technology fees are another charge on
top of this (much the same as proposed by the licensees in Australia) there can
be no exclusive capturing of the benefits as farmers would not find it profitable
to adopt the technology as there would be no reward for them. They estimate

Possible introduction of GM canola
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that the majority of benefits of Bt corn, 42 per cent - 59 per cent, are captured
by the growers while the seed companies capture 26 per cent to 44 per cent.”

75 Traxler and Falck-Zepeda (1999).
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C World canola products production
and consumption

Table 34 World canola production: seed

1997/98 1998/99 1999/00 2000/01 2001/02 2002/03
Australia 860 1,760 2,460 1,780 1,750 790
Canada 6,390 7,640 8,800 7,210 5,150 3,950
us 350 710 620 920 910 710
EU 8,730 9,500 11,420 8,950 8,870 9,340
India 4,650 5,000 4,900 3,750 4,850 3,700
China 9,580 8,300 10,000 11,380 11,320 10,530
Other 5,770 5,320 7,360 3,540 3,810 3,510
Total 36,330 38,230 45,560 37,530 36,660 32,530

Data source: Oil World Annual 2003
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Table 35 World canola seed crushing
1997/98 | 1998/99 1999/00 | 2000/01 2001/02 | 2002/03

Australia 307 367 384 368 370 333
Canada 3,247 2,994 3,051 2,912 2,282 2,120
us 648 711 788 815 744 710
EU 8,395 8,503 9,153 8,526 8,781 8,620
India 4,890 3,860 4,400 4,210 4,465 3,620
China 8,800 10,130 12,880 12,580 11,430 10,000
Other 5,210 5,989 6,527 6,350 6,163 6,152
Total 31,497 32,554 37,183 35,761 34,235 31,555

Data source: Oil World Annual 2003

Table 36 World canola oil consumption

1997/98 | 1998/99 1999/00 | 2000/01 2001/02 | 2002/03

Australia 95.4 98.8 108.9 128.3 122.0 114.2
Canada 630.8 609.2 590.0 524.4 462.9 418.0
us 586.2 638.2 704.2 832.7 712.1 650.0
EU 2,634.9 2,183.8 3,201.1 3,421.6 3,343.8 3,321.0
India 2,018.9 1,620.8 1,835.0 1,653.0 1,740.6 1,433.0
China 3,447.9 3,908.5 4,685.2 4,702.2 4338.2 3,775.0
Other 2,703 3,657 3,289 2,938 2,944 2,830
Total 12,117.1 | 12,7164 | 14,4129 | 14,1998 | 13,6640 | 12,541.0

Data source: Oil World Annual 2003
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Table 37 World canola meal consumption

1997/98 1998/99 1999/00 2000/01 2001/02 2002/03
Australia 170.3 209.1 215.7 208.4 2225 198.3
Canada 563.6 639.8 741.3 730.4 625.7 615.0
us 1,594.8 1,480.7 1,569.0 1,515.6 1,244.5 1,100.0
EU 5,508.8 5,479.2 6,031.0 5,378.1 5,468.4 5,377.0
India 1,972.9 2,140.2 2,527.5 2,349.5 2,278.7 1,793.8
China 5,674.3 6,135.2 7,049.2 7,158.1 6,837.0 5,970.0
Other 3,500 3,444 4,007 3,976 3,729 3,736
Total 18,984.7 19,528.0 22,140.9 21,316.3 20,406.1 18,790.0

Data source: Oil World Annual 2003
Table 38 World canola seed exports

1997/98 1998/99 1999/00 2000/01 2001/02 2002/03
Australia 567.5 1,348.4 2,003.4 1,414.3 1,357.3 470.0
Canada 3,167.9 3,713.0 4,290.0 4,481.0 2,457.6 2,500.0
us 190.4 210.3 168.3 259.3 235.0 275.0
EU 692.2 1,329.4 1,189.1 339.8 545.7 782.4
India 0.0 0.0 0.0 0.0 0.0 0.0
China 0.7 0.6 1.8 0.1 0.8 3.6
Other 343.7 939.6 1,280.8 1,038.0 880.9 804.5
Total 4,962.4 7,541.3 8,933.4 7,532.5 5,477.3 4,835.5

Data source: Oil World Annual 2003
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Table 39 World canola oil exports

1997/98 1998/99 1999/00 2000/01 2001/02 2002/03
Australia 38.3 50.5 40.2 275 34.6 25.0
Canada 708.5 741.1 787.3 737.9 563.4 515.0
us 157.3 124.0 129.0 83.1 115.6 70.0
EU 768.3 708.2 606.6 199.1 360.7 295.0
India 5.3 0.1 1.8 1.3 2.0 2.0
China 99.8 23.0 70.6 72.4 23.3 25.0
Other 336.4 285.6 304.1 279.9 193.3 178.0
Total 2,113.9 1,932.5 1,939.6 1,401.2 1,292.9 1,110.0

Data source: Oil World Annual 2003
Table 40 World canola meal exports

1997/98 1998/99 1999/00 2000/01 2001/02 2002/03
EU 4.9 0.1 3.1 1.2 0.0 15
China 1,478.1 1,241.2 1,168.5 1,093.2 807.1 74.0
Japan 16.6 6.2 115 12.0 8.7 38.3
Bang'desh 11.8 13.8 8.0 27.8 455 443
Mexico 947.4 184.5 106.2 166.8 390.0 370.0
Pakistan 21.0 199.6 998.3 610.8 207.1 205.0
Other 482.6 557.6 587.4 579.8 497.7 1,140.5
Total 2,962.4 2,203.0 2,883.0 2,491.6 1,956.1 1,873.6

Data source: Oil World Annual 2003
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D Victorian and Australian canola
production, consumption and export

statistics
Table 41 Australian and Victorian production of canola seed 1997/98 to
2001/02 (‘000 tonnes)
1997/98 1998/99 1999/00 2000/01 2001/02
Australia 856 1,690 2,426 1,660 1,797
Victoria 181 304 397 400 355
per cent Vic of Aust. | 21 per cent | 18 per cent | 16 per cent | 24 per cent | 20 per cent
Data source: Oil World Annual 2003
Table 42 Victorian canola grain exports summary (tonnes)
1997/98 1998/99 1999/00 2000/01 2001/02 2002/03
EU - 22,207 140,757 120 287,032 61,665
China - - 75,035 243,660 54,300 13,040
Japan 96,171 69,288 35,440 83,137 121,383 55,159
Bang'desh 45,404 29,500 41,220 30,767 91,988 36,750
Mexico
Pakistan 200 13,530 1,290 5,759 94,956 81,050
Other 4,592 13,155 21,924 19,693 59,986 3,086
Total 146,367 147,679 315,666 383,137 709,646 250,749

Data source: Oil World Annual 2003
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Table 43 Australian and Victorian production of Pulses 1997/98 to 2001/02

(‘000 tonnes)
1997/98 1998/99 1999/00 2000/01 2001/02
Field Peas Aust 315.7 298 357.3 401 416
Field Peas Vic 98 93 144.1 130 130
per cent Vic of Aust. 31 per cent | 31 per cent | 40 per cent | 32 per cent | 31 per cent
Chickpeas Aust 198.6 187.6 229.9 1455 258
Chickpeas Vic 74.9 44.6 22.8 9 24
per cent Vic of Aust. 38 per cent | 24 per cent | 10 percent | 6 per cent 9 per cent
Faba/Broad beans Aust 162.7 194.3 226.4 253 350
Faba/Broad beans Vic 41 60.3 76.8 80 95
per cent Vic of Aust. 25 per cent | 31 per cent | 34 per cent | 32 per cent | 27 per cent
Lentils Aust 36 46 103 163 266
Lentils Vic 28 30 77 100 130
per cent Vic of Aust. 78 per cent | 65 per cent | 75 per cent | 61 per cent | 49 per cent

Data source: Farm Horizons 2003

Table 44 Australian and Victorian production of Wheat and Barley 1997/98

to 2001/02 (‘000 tonnes)
1997/98 1998/99 1999/00 2000/01 2001/02
Wheat Australia 10,439 11,543 12,168 13,002 24,854
Wheat Victoria 857 949 1,235 1,259 2,812
per cent Vic of Aust. | 8 percent | 8 percent | 10 percent | 10 per cent | 11 per cent
Barley Australia 3,521 3,167 2,596 3,675 3,724
Barley Victoria 928 870 1,189 1,801 1,692
per cent Vic of Aust. | 2¢4 per cent | 27 per cent | 46 per cent | 49 per cent | 45 per cent

Data source: Farm Horizons 2003
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Table 45 Australian, Canadian and US barley exports to selected countries

China Chinese Japan Koreq, Saudi Arabia Total
Taipei Rep. of
Kt Kt Kt Kt Kt Kt

Australia
1997-98 546 158 670 37 176 2,513
1998-99 1,320 148 930 51 1,094 4,213
1999-00 265 & 527 11 - 3,284
2000-01 1,182 146 793 79 610 3,576
2001-02 1381 148 932 76 167 4,384
Canada
1997-98 562 - 254 - 387 2,127
1998-99 291 - 183 0 - 1,100
1999-00 428 - 376 - 163 1,727
2000-01 552 - 264 - 293 1,941
2001-02 399 - 55 - - 1,091
United
States
1998 - 34 315 0 - 568
1999 - 5 419 0 - 640
2000 57 57 255 0 305 1,069
2001 - - 452 0 111 831
2002 - - 240 0 - 489

a Over the five years to 2001-02, 11 per cent and 18 per cent, respectively, of Australian feed and malting
barley exports were ‘country confidential’, so individual country data could be understated. - Indicates less
than 500 tonnes.

Sources: Australian Bureau of Statistics (2003); Canadian Wheat Board (2002); US Department of Agriculture
(2003b).
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E Export market statistics

Table 46 Australian and Victorian exports of canola seed, meal and oil and
total export value 1997/98 to 2001/02 (‘000 tonnes)

1997/98 1998/99 1999/00 2000/01 2001/02
Seed Aust 590.1 1,320.1 1893.2 1,479.1 1,303.1
Seed Vic 134.6 302.9 360.1 695.4 238.1
per cent Vic
of Aust. 23 per cent 23 per cent 19 per cent 47 per cent 18 per cent
Oil Aust 28.7 56.2 39 28 31.3
Qil Vic 13 13.5 22.9 14.2 12.6
per cent Vic
of Aust. 45 per cent 24 per cent 59 per cent 51 per cent 40 per cent
Meal Aust 40.8 115 64.5 6.2 1.5
Meal Vic - 0.237 0.16 0.087 0.06
per cent Vic
of Aust. - 0.2 per cent 0.2 per cent 1.4 per cent 4.0 per cent
Total Export
Value Aust
(million AUD) 287.625 607.441 661.696 563.586 598.009
Total Export
Value Vic
(million AUD) 69.093 142.351 133.454 260.752 113.698
per cent Vic
of Aust. 24 per cent 23 per cent 20 per cent 46 per cent 19 per cent

Data source: Farm Horizons 2003
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Table 47 Australian and Victorian exports of wheat, barley, flour, flour mixes
and malt 1997/98 to 2001/02 (‘000 tonnes)

1997/98 1998/99 1999/00 2000/01 2001/02
Wheat Aust 15,697 16,391 17,784 16,085 16,405
Wheat Vic 1,043 1,902 1,088 2,867 3,137
per cent Vic of
Aust. 7 per cent 12 per cent 6 per cent 18 per cent 19 per cent
Barley Aust 3,007 4,240 2,756 3,970 4,177
Barley Vic 174 324 na na Na
per cent Vic of
Aust. 6 per cent 8 per cent - - -
Flour Aust 176.4 2215 44.3 36.5 30.7
Flour Vic 11.9 23.2 17 8.8 145
per cent Vic of
Aust. 7 per cent 10 per cent 38 per cent 24 per cent 47 per cent
Flour mixes Aust 54.9 61 67.5 72.7 74.5
Flour mixes Vic 10.3 12.8 13.3 13 10.9
per cent Vic of
Aust. 19 per cent 21 per cent 20 per cent 18 per cent 15 per cent
Malt Aust 383.9 410 449.9 466.3 498.4
Malt Vie 192.5 195.4 2245 255 272.8
per cent Vic of
Aust. 50 per cent 48 per cent 50 per cent 55 per cent 55 per cent

Data source: Farm Horizons 2003
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Table 48 Australian, Canadian and US unmilled wheat exports to selected

countries (‘000 tonnes)

China Chinese EU Japan Koreq, Saudi Total
Taipei Rep. of Arabia

Australia @
1997-98 166 27 283 1,165 771 0 15,096
1998-99 174 32 164 1,108 1,138 0 16,101
1999-00 136 72 361 1,188 1,148 0 17,055
2000-01 60 50 340 1,160 1,139 - 16,570
2001-02 46 37 475 1,187 952 0 16,205
Canada
1997-98 1,328 - 1,404 1,444 474 - 19,807
1998-99 220 - 1,441 1,515 114 - 14,493
1999-00 661 - 1,166 1,439 138 - 18,106
2000-01 17 - 964 1,591 291 - 16,512
2001-02 767 - 1,351 1,362 236 - 15,388
United States
1908 316 932 1,258 3,066 1,479 0 26,760
1999 258 908 1,357 3,207 1,664 0 28,313
2000 135 961 1,302 3,177 1,567 0 27,568
2001 136 1,062 1,727 3,014 1,327 - 25,585
2002 169 973 1,399 3,100 1,237 0 24,055

- Indicates less than 500 tonnes

Sources: Australian Bureau of Statistics (2003); Canadian Wheat Board (2002); US Department of Agriculture

(2003b).
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Table 49 Australian and Victorian exports of Pulses 1997/98 to 2001/02

(‘000 tonnes)
1997/98 1998/99 1999/00 2000/01 2001/02

Field Peas Aust 184 267.0 289 362 432
Field Peas Vic 54.5 32.7 103.9 102.9 126
per cent Vic of
Aust. 30 per cent 12 per cent 36 per cent 28 per cent 29 per cent
Chickpeas Aust 200 120 243 176 283
Chickpeas Vic 144.6 44.9 48.4 37 24.1
per cent Vic of
Aust. 72 per cent 37 per cent 20 per cent 21 per cent 9 per cent
Faba/Broad beans
Aust 90.9 151.5 209.8 220.2 237.9
Faba/Broad beans
Vic 22.2 74.2 76.2 99.4 94.1
per cent Vic of
Aust. 24 per cent 49 per cent 36 per cent 45 per cent 40 per cent
Lentils Aust 961 1,053 1,384 401 713
Lentils Vic na na na na na

per cent Vic of
Aust.

Data source: Farm Horizons 2003
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F Global agreements and rules

F.1 Cartagena protocol on biosafety (taken from the
UK Cabinet Strategy Unit GM technology report
2003)

The Cartagena Protocol on Biosafety provides a regulatory framework for
international trade in bio-engineered products referred to as living modified
organisms (LMOs). It is the only multilateral agreement covering GM crops
and has 103 signatures. The protocol came into effective on 11 September
2003, after ratification of 51 countties and deals with environmental issues
relating to the international trade of LMOs such as genetically modified crops.

Key elements of the Protocol provide mechanisms and structure for the
exchange of information on LMOs in advance of exportt to allow importing
countries to make informed decisions.

Its objective is: to contribute to ensuring an adequate level of protection in the
tield of the safe transfer, handling and use of living modified organisms
resulting from modern biotechnology that may have adverse effects in the
conservation and sustainable use of biological diversity, taking also into
account risks to human health, and specifically focusing in transboundary
movements .

There are two main decision making procedures in the Protocol:

* A procedure enabling countries to obtain necessary information to take
decisions about the import of GM agricultural commodities for use as food
or feed, or for processing, produced from crops grown in another country.
The basis for this procedure is the Biosafety Clearing House (BCH)
containing risk assessment information submitted on specific GMOs. The
aim is to facilitate the exchange of scientific, technical, environmental and
legal information on GMOs.

* A stronger Advanced for Agreement (AIA) for GM products (such as
seeds and plants for growing) that are intended to be deliberately
introduced into the environment of the importing country. The procedure
requires the exporter of the product actively to notify the potential
imported in advance before proceeding with the export, and to wait for the
decision of the importing country based on risk assessment information

76 Secretariat of the Convention on Biological Diversity Montreal.
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provided in the notification. Information about the operation of this
procedure will also be posted to the BCH.”

There remains an element of uncertainty on how the Protocol will impact
international trade. On one hand it encompasses the precautionary principle,
which infers that a country may refuse the import of a GMO as a
precautionary measure even though there is a lack of scientific evidence of its
potential harmfulness. On the other hand, the protocol still preserves
countries’ rights under other international agreements including the World
Trade Organisation (WTO) and requires that regulatory decisions under the
Protocol be based on risk assessment and sound science. It is possible that
some countries will seek to extend the application of the protocol to establish
what are effectively non-tariff barriers to trade.

The protocols do not specifically deal with the issue of unintended
commingling of GM grains and non-GM grains, one of the major concerns
raised by stakeholders through the consultation process. Significant details on
the operation of the Protocols have still to be negotiated before it can be fully
implemented.

Uncertainty on how the Protocol will be applied and the lack of specificity
makes it difficult to assess the potential impact of the Protocol in the Victorian
situation.

F.2 WTO rules

The WTO is relevant to trade in GMOs in three ways:

* non discrimination: in the event that a country imposes a trade bartier
against a certain product, this barrier must be equally enforced across all
similar or like products, both domestic and foreign;

¢ “like’ or substantially equivalent’ products: these must be subject to the
same regulations in a particular regulatory jurisdiction, regardless of their
origin or the production and processing methods (PPMs) used in their
production; and

e general exemptions: for example, food safety and environmental

protection regulations.

The are two main agreements under the WTO which are relevant to
consideration of GMOs:

* the agreement on sanitary and phytosanitary measures (SPS); and

77 Cabinet Strategy Unit, UK, Field Work: Weighing up the costs and benefits of GM crops
Analysis papers, July 2003
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¢ the agreement on Technical Barriers to Trade (TBT) which deals with
technical, non-safety, food and quality issues such as nutrition analysis,
grading and packaging (including labelling).

It is worth noting that until now in the 9 years since the first commercial
release of GM crops there has not been single dispute examined under WTO
rules. Currently the US is seeking a decision from the dispute panel against the
EU.

F.3 Codex Alimentarius

Another source of potential international standards and guidelines on GM
crops is the Codex Alimentarius (Codex). This is a joint agency of the Food
and Agriculture Organisation and World Health Organisation (both agencies of
the United Nations), established in the 1960s with a current membership of
165 countries.

Codex is responsible for determining harmonised global food standards
including codes of practice, guidelines and recommendation pertaining to food
safety and quality. Once a standard is developed, which can take several years,
member countries are expected to adopt the standard into national food
regulations.

The Codex Alimentarius has guiding principle, including:

* to protect the health of consumers and to ensure fair practices in food
trade;

* to promote the international co-ordination of all food standards among
international governmental and non-governmental organisations;

* to establish priorities for food standards and to initiate and guide the
development of draft standards along with appropriate organisations.

Several recommendations were developed by the WHO/FAO Joint Expert
consultation in 1990 that are relevant to GM foods:

*  GM foods should be evaluated for both safety and nutritional value;
* new processes of production should be evaluated for safety;

* evaluations should have broad participation and the evaluation committee
should have de facto authority over national policies on GM foods;

* international organisations should harmonise risk assessments for both
products and processes; and

¢ consumer information should be scientifically based and only concerned

with food safety issues.

There is a Codex ad hoc Intergovernmental Task Force on Foods Derived
from Biotechnology which is expected to report this year. It is developing

Global agreements and rules
F-3



ACIL Tasman

Economics Policy Strategy

Genetically Modified Canola

standards, guidelines or recommendations for foods derived from
biotechnology or traits introduced into foods by biotechnology, on the basis of
scientific evidence, risk analysis and having regard, where appropriate, to other
legitimate factors relevant to the health of consumers and the promotion of
fair trade practices. 7

The major impact of the Codex Alimentarius will be on the ruling of the
OGTR in regard to human safety on the development of agreed labelling
standards and tolerances for adventitious presence of GM material. If levels of
standardisation are achieved across major importers significant savings for
Victorian exports could be made.

78 1bid.
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G Canola overview

Taken from the AFFA GAP analysis prepared by TQA.

GM canola (Brassica napus) varieties are currently not commercially grown in
Australia. The technology was first trialled in Australia in 1997, and been
commercialised in Canada since 1996. The canola case study provides a view
of on-farm production through a bulk handling system to a primary oil
crushing plant. The scope of the analysis covers on farm production through
to the transport of ‘crude’ oil to a secondary processor and does not include,
canola meal, hulls or any other use.

The systems that are currently operating in this supply chain include ISO 9001,
SQF SQF 2000, SQF SQF 1000™ Graincare, Great Grain and some
Australian Oilseeds Federation Codes of Practice.

The supply chain has been mapped from seed receival through commercial
cropping and the bulk handling system to the primary crusher. Each system,
excluding ISO 9001, has then been analysed against the risks to product
segregation and identity preservation to determine how they perform against
the identified issues.

G.1 Monsanto ROUNDUP READY Canola Technical
Manual and Crop Management Plan 2003

Monsanto has license agreements in place with Australia’s leading canola seed
breeding and production companies to make ROUNDUP READY canola
technology available in a range of elite canola varieties.

These agreements include strict quality assurance requirements, and all licensed
seed companies must follow Monsanto’s “Quality Assurance Guidelines for
ROUNDUP READY Canola in Australia.”

The Crop Management Plan addresses on-farm management strategies for
ROUNDUP READY Canola, as referenced in the “Guidelines for
Coexistence of Production Systems and Supply Chains in the Australian Grains
Industry” prepared by the Gene Technology Grains Committee.

The purpose of the ROUNDUP READY Canola Crop Management Plan is to
put in place on-farm strategies that manage risks to the integrity of grain crop
supply-chains and the sustainability of agricultural production.

Growers and/or agronomists ate required to attend a ROUNDUP READY
Canola Accreditation Program as part of the ROUNDUP READY Canola
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stewardship strategy. The participants must attend training days and exhibit
competency before they will be accredited to service or use the technology.

Accredited In-field Service Providers (agronomists who have successfully
completed training and accreditation) have a duty of care to ensure that all
recommendations are made in accordance with the Crop Management Plan,
Resistance Management Plan, Technical Manual, ROUNDUP READY
herbicide label, seed label, General Terms and Conditions and Technology
User Agreement.

The ROUNDUP READY Canola Crop Management Plan has been used as an
example of a crop management plan, which would be developed to accompany
an application to the Office of the Gene Technology Regulator for an
Approved GM event.

G.1.1 Graincare On-farm Quality Assurance Manual

Graincare is an on-farm code of practice that has been developed by the
Grains Council of Australia to provide a simple, cost effective quality assurance
program for growers.

Graincare is one of many Codes of Practice in the ‘care’ family which also
includes Cattlecare, Freshcare and Flockcare. These systems share a central
core of management and food safety elements supplemented by industry
specific modules.

The Graincare manual is broken up into three modules:
* Management,
¢ Chemicals and

e Grain.

The four management sections are:

e Training (M1),

* Internal Audit and Corrective Action (M2),
¢ Quality Records (M3) and

¢ Document Control (M4).

The chemicals module includes three sections:

* Persistent Chemicals in Soil (C1),

¢ Obtaining and storing agricultural and veterinary chemicals (C2), and
* Paddock, Crop and Grain Treatments (C3).

The grain module contains six sections:

* Inputs and service suppliers (G1),
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* Paddock Selection and Preparation (G2),
* Crop Management (G3),

* Harvesting and harvest equipment (G4),

¢ On-farm storage and Handling (G5), and
¢ Off-farm Transport (G6)

Graincare does not have a flexible scope, but have indicated that they plan to
develop new modules if required to handle GM specific requirements.

G.2 Great Grain

The Great Grain Program is an on-farm quality assurance program that has
been developed by Quality Wheat CRC, Pulse Australia and the Australian
Oilseeds Federation to provide a coordinated approach to the implementation
of on-farm quality management practices in the grains industry.

Great Grain has been set up to specifically cater for identity preserved and
segregated markets as well as addressing food safety, quality to the customer
and legislative requirements. The program contains a HACCP based food
safety plan and an extensive set of procedures which cover production issues
as well as sections devoted to quality management issues such as training,
commitment and corrective action.

Great Grain has a flexible scope in terms of the commodities covered and the
markets targeted, but its purpose is somewhat rigid, in that it does not require
the individual business to define and address other issues such as GM
production.

G.3 SQF 2000e Quality Code

The SQF 2000“Y system was developed by the Western Australian Department
of Agriculture in 1994 in an effort to increase the marketability and market
access of West Australian produce. SQF means “Safe, Quality Food” with the
system providing the tools for a food-based enterprise to demonstrate
compliance with food safety standards and customer quality requirements.
SQF 2000“" can be implemented in the full range of primary production
systems as well as processing and manufacturing. Since its release SQF 2000
has been widely adopted by Australia agribusinesses. In 2001 SQF moved
firmly into the international arena, and has been implemented in at least a

dozen other countries.

The SQF 2000“" system is built in two distinct parts; firstly a set of
management elements which are based on the ISO 9001 model, and secondly a
fully Codex compliant HACCP Plan. Whilst the code requires the HACCP
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plan address all food safety and quality hazards and is signed off by a Quality
Society of Australia (QSA) qualified SQF practitioner, it is also recognised that
other issues can be addressed through the HACCP methodology.

G.4 SQF 1000CM Quallity Code

The SQF 1000 Quality Code was developed by the Western Australian
Department of Agriculture in 2000 following the success of SQF 2000“" and
in response to demand for a less complex approach to food safety and quality
while maintaining the integtity and safety of the food supply. SQF 1000“™
provides an entry level introduction to quality assurance and is designed
specifically for use by primary producers that do not supply products directly
to the consumer, but rather to a packing shed or for further processing.

Like SQF 2000 “, the SQF 1000“* Quality Code is made up a set of
management elements. The major difference between the systems is that SQF
1000“™ incorporates a Food Safety Plan (FSP), derived from an industry
approved master HACCP plan. The code requires that the FSP is modified to
suit the individual business into which it is implemented, and must be signed
off by a QSA qualified SQF practitioner.

Depending on the required scope of the business implementing SQF 1000“",
issues other than food safety and quality can be incorporated into the Master

HACCP plan and therefore into the individual business’s Food Safety Plan.

G.5 Australian Oilseeds Federation Codes of Practice

The Australian Oilseeds Federation Codes of Practice were developed by the
Australian Oilseeds Federation to standardise hygiene, cleaning procedures and
minimise contamination of product. As a result the Codes of Practice deal
mainly with cleaning procedures and list prohibited loads.

They are not audited as a stand-alone system, however they would become
auditable if incorporated into another quality system such as ISO 9001:2000.

G.6 Results of analysis

G.6.1 Monsanto ROUNDUP READY Canola Technical Manual and
Crop Management Plan 2003

Due to the specific scope of the documents and the focus on meeting the
requirements of the OGTR and APVMA, their strengths lie in agronomic and
GM specific issues. These documents were not designed to impose additional
cost or management complexity on growers. Both the Technical Manual and
Crop Management Plan nominate management strategies to address co-
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existence of non-GM and GM canola crops (4.4). The documents also provide
coverage of the following issues:

* Management understanding the responsibilities and requirements related to
the application of GM technology (C2)

* Identification of GM canola seed, crops and stored grain at each process
step (C11, 2.2)

* Records be kept of purchase of seed, including identification information
(1.1, 2.2)

* Seed storage that avoids chance for contamination (1.2, 2.3)
* Farmer saved seed be traceable to paddock of origin (2.4)
* Farmer saved seed not be sold to another grower (2.5)

*  Equipment used for planting, transport, swathing and harvest be practically
free from seeds when changing from GM crops (3.1, 4.1, 5.1, 6.1, 7.1, 8.1)

* Control of volunteers (4.5)
* Notification of contractors of the GM status of the crop (5.2)

¢ Maintenance of transport equipment to minimise leakage (7.2, 8.2)

However the system does not specifically address issues such as:

* The majority of core elements are not addressed, specifically C3, C4, C5,
Co, C7, C9. Elements C8, C10 and C12 are partially addressed.

* Reconciliation of purchased or stored seeds against seed planted and seed
left-over (4.3).

It should also be noted that the Technical Manual provides reference
information and advice, but is not strictly enforceable.

G.6.2 Graincare On-farm Quality Assurance Manual

Graincare has been designed to be a simple on-farm system, focusing primarily
on food safety, and an ability to demonstrate a safe production system
(traceability). Graincare does not have separate, overarching ISO 9001 type
elements, but addresses issues through activity specific requirements, which,
for example, will detail the record that must be kept when doing a particular
task. Graincare details the information to be kept but not always the intent.
This complicates the analysis, as it was often necessary to interpret the goal of
the system from the specific requirements. As an example, core element (C12)
asks whether the system ensures product trace through the system and
although Graincare 