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Webster’s Dictionary (1976) has three entries for the word ‘emerge’. First, to rise from a body of
liquid; second, to become apparent or known; and third, “to develop or evolve as something new,
improved, etc." (p. 457). The third definition of emerge is the one that would be most relevant to
the discussion on emerging biotechnologies. This definition is the most appropriate when
responding to the Emerging Biotechnologies Consultation Paper since the focus is on
biotechnologies that are very new to societies; otherwise why consider them under the rubric of
‘emerging?
With this definition of ‘emerging’ in mind, it is quite baffling as to why genetically modified
(GM) crops would be included among emerging technologies.
The first commercial planting of a GM crop was in China in 1992 (James and Krattiger, 1996),
involving 100 acres of transgenic tobacco for the purpose of seed multiplication. The first
commercial production of a GM crop for food purposes occurred in 1994 in the United States by
Calgene, with 10,000 acres of their transgenic, delayed-ripening tomato, FlavrSavr™. By 1995,
other crops were introduced, including cotton, canola, potatoes and maize. Research in this area
now covers a wide range of GM varieties, from cereals and oilseeds to fruits and vegetables. In
2010, 148 million hectares were globally planted to transgenic crops (Peng, 2010).
Just because a technology is not widely adopted in Europe does not mean that it is emerging. The
GM crops that are being planted in 2011 represent the 20th year of continuous GM crop
production since the production of GM tobacco in China in 1992. In 2010, GM crops were grown
in 29 different countries (James, 2010). The reality of the global status, in terms of both adoption
scale and scope, indicates very clearly that GM crops are no longer ‘emerging’.
While numerous studies exist on the benefits of GM crop adoption, this response will focus on
the benefits of GM canola adoption in Western Canada. Three benefits will be discussed and
quantified in this submission. While the risks of GM crops are still widely discussed, they have
yet to surpass a regulatory threshold that would cause their withdrawal from the market. In light
of the on-farm benefits of GM canola described here, GM crops are likely here to stay.

Following the limited and controlled introduction of genetically modified herbicide tolerant
(GMHT) canola in 1995 and 1996, unrestricted commercial production began in

1997. Producers in Western Canada rapidly adopted the agricultural innovation with the
initial year adoption rate reaching 25%; it then rose to 84% by 2002 and 98% by 2007.
From 2002-2007, the percentage of GMHT canola planted in Canada exceeded 90%.
The economic benefits of GMHT canola involve changes in weed management practices,
control of volunteer canola and spill-over impacts on subsequent crops.
Weed management practices have substantially benefited from the combination of
GMHT canola and minimum or zero tillage. In 1999, the Canola Council of Canada
estimated that only 11% of canola acres were produced under zero or min-till conditions.
This increased to 65% in 2007 (Gusta et al., 2011). For those producers that still till, the
cost of tillage per acre has dropped from $10.74/acre in 1999 to $2.86/acre in 2007. In all,
76% of producers found weed control to be the same or easier than it was prior to GMHT
canola. Three-quarters of producers found that the control of volunteer canola did not
change with the use of GMHT canola varieties. The direct benefits of GMHT canola
production were estimated to be C$11.14/acre by Phillips (2003). Gusta et al., (2011)
identified a second year, spill-over benefit of C$15.05/acre. When all of the benefits are
calculated over the 2005-2007 crops, the total annual economic benefit is estimated to be
between C$1.06˗1.19 billion.
Survey data indicates that the most important environmental benefit from GMHT canola
is producer use of minimum or zero tillage practices arising from very high levels of
weed control in fields seeded with GMHT canola (Canola Council of Canada, 2000). The
reduction in intensive tillage of land and the move to zero and minimum tillage with
GMHT canola allows producers to seed GMHT canola with a minimum of soil
disturbance, thereby reducing the soil’s exposure to wind and improving soil structure.
Eighty-three percent of producers indicate greater soil moisture and 86% of producers
identified that they have reduced soil erosion (Smyth et al., 2011a). Continuous planting
of crops sequesters carbon at a calculable rate (McConkey, et al., 2007). When the value
of minimum and zero tillage practices are combined, the value of carbon sequestration is
C$2.36 million, while the volume of carbon being sequestered is 470,000 tonnes. It is
also possible to value and measure the carbon no longer released through tillage, which is
estimated to be 520,000 tonnes, worth C$2.6 million. When these measure and values are
combined, nearly one million tonnes of carbon is sequestered or no longer released,
worth an estimated C$5 million. Jointly, these environmental benefits indicate that
GMHT canola offer significant environmental benefits.
The adoption of GMHT canola has resulted in a 54% decrease in the ecological impact
from herbicide use and a 56% decrease in farmer exposure (Smyth et al., 2011b).
Herbicide use has changed dramatically and there is a 1.3 million kg decrease in terms of
active ingredient applied when comparing 1995 against 2006. The adoption of GMHT
canola has resulted in a 53% drop in the environmental impact of herbicides, which is
significantly larger than the 36.8% estimate by Brimner, et al., (2005) and over double
the 20.7% decrease estimated by Brooks and Barfoot (2005).

In short, GMHT canola is possibly the most environmentally friendly crop technology
utilized in global agriculture. The amount of chemical active ingredient has decreased
and the toxicity of the chemicals being applied is substantially reduced. The correlation
between GMHT canola and minimum or zero tillage land management practices result in
the economic value of GMHT canola being increased by carbon sequestering.
Based on the above evidence about GM crops in general, and the benefits associated with
the use of GM crops like GMHT canola, it is no longer feasible to consider GM crops as
emerging.
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