Environmental Sustainability:
what it means to the flour milling industry?

Graham Worden
Senior Manager Technical Services
Canadian Wheat Board
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"We do not inherit the earth from our ancestors, we borrow it from our children.”
- native American proverb

Sustainability is the long-term maintenance of well being
Sustainability is improving the quality of human life while living within
the carrying capacity of supporting eco-systems

Sustainable development meets the needs of the present without
compromising the ability of future generations to meet their own needs

(for some, the idea of sustainable development is contradictory as

development seems to necessitate environmental degradation)
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* Environmental sustainability encompasses the

concept of stewardship:

— responsible planning and management of

resources

— responsibility to take care of something belonging

to someone else

* Sustainability interfaces with economics through the

social, ethical and environmental consequences of

«

economic activity
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the fundamental

challenge

It is the combination of population increase in the developing
world and unsustainable consumption levels in the developed

world that poses a real challenge to sustainability
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Recently, the focus is towards environmental management:

* Global warming (human-induced climate change) and how
to mitigate this

* Carbon (water) footprint - impact of operations on carbon
use or carbon conversion — how can we be more efficient?
* Biodiversity
- Necessary to maintain health in an ecosystem

— Are we encouraging the natural diversity potential or promoting
monoculture that will challenge the ecosystem?



http://www.google.ca/imgres?imgurl=http://4.bp.blogspot.com/-Kzj3FBK76JY/TXfGrJvOU4I/AAAAAAAAABU/-irM2r5ilEg/s1600/030911_environment.jpg&imgrefurl=http://www.calgarycitynews.com/2011/03/state-of-environment-report-calgary.html&usg=__XDsVX_5KezfM8nykhaflCO6j3to=&h=400&w=300&sz=43&hl=en&start=47&zoom=1&tbnid=ig7skFShr2ScWM:&tbnh=124&tbnw=93&ei=echvTr34Oons0gHorMifCg&prev=/images%3Fq%3Denvironmental%2Bsustainability%26start%3D31%26hl%3Den%26sa%3DN%26rls%3Dcom.microsoft:en-US%26tbm%3Disch%26prmd%3Divnsbfd&itbs=1

Sustainable agriculture is the practice of farming using
principles of ecology, the study of relationships between
organisms and their environment.

It has been defined as "an integrated system of plant
and animal production practices with a focus that will
last over the long term”

There need to be measurements and schemes to provide
standards and certification programs for what
constitutes a sustainably grown crop



Proliferation of schemes — standards and certification:

What is the target?
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* There is a growing recognition that we need to be more
aware of our planet’s sustainability potential — at all levels
of society and the economy

 Wheat, Rice and Corn
(Maize) are the three
largest crops globally —
demand is increasing with
limited potential for an
Increase in land use

« Food processors are
looking for sustainable
supply

! ¥ OWB




The Life Cycle Assessment
(LCA) is an environmental
iImpacts analysis tool of
consecutive and interlinked
stages of a product system,
from raw matena! acquisition or
generation from natural

resources to final disposal.

)
T
"vh
A

z\"\
L)
N\




C0O,-equivalent emissions from 500 g of pasta production

Durum wheat - field

Semolina - mill
Pasta production
Packaging
Product transport

Cooking
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Carbon In the Product - Std 800g loaf

Raw materials Production Packaging Transport Disposal
& milling at bakery
66% 19% 3% 11% 1%

~740g of CO, ~80g of CO-
for an 8009 per two
loaf slices
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footprint of their supply chain is occuring outside their
operations.

*This puts pressure on agricultural commodity suppliers to
provide sustainability in their product offerings
*Magnitude relative to:
~Field productivities (yield)
—Fertilizer applications (nutrients and application rate)
—Pesticide and insecticide control
—Biodiversity versus monoculture

GROW LOCAL does not necessarily provide significant

sustainablility improvement — the relative contribution of

transport to total carbon footprint of imported wheat is small

(between 1.6% EU to 5.5% Canada) H'd
N7

14



15

Soil conservation practices
— No-till and direct seeding

systems

Cropping system

Crop rotations
Varietal development

IPM — integrated pest
management

Low input systems

Climatic conditions

Short growing season
Semi-arid conditions
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Sustainability Measures — performance claims and focus
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Greenhouse
gas and
energy

Soil Health [ - Biodiversity

Carbon Footprint, | Soil erosion, Water quality, Soil,
¥ nitrogen fertilizer use, organic matter water quantity biodiversity,
N,O emissions, quality and and use wildlife habitat
C sequestration, conservation, efficiency
2 and energy use | soil fertility




Environmental stewardship is all about the soll

o




18

70%

60%

50%

40%

30%

20%

10%

0%

usS Australia Brazil Western Argentina

Canada

Data sourced from AAFC and Derpsch and Friedrich, 2009

S

”

2 (CWB



Ta e ST

High Adoption of Direct Seeding Systems
(Also referred to as Zero-Till or No-Till)

Low Disturbance “One-Pass”
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* Conserving and improving soll quality:

— Minimizes soil loss

— Improves moisture conservation
— Higher organic matter content

- Improved nutrient cycling

* Productivity gains and reduced production costs

- “One Pass” means less fuel consumption

- Improved nutrient management means less
fertilizer use and higher nutrient use efficiency

- Improved moisture use mean increased crop yield

* Carbon sequestration benefits — carbon
assimilation into organic matter

* All combine for reduced carbon footprint
* Better wildlife habitat promotes biodiversity
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Total arable acres: 32* million ha
Seeding intentions for 2011:
Spring Wheat: 26%

Durum 5

Winter Wheat 2 et
Barley 12

Oats 6 pulses

Canola 24

Flax 2 barley

Pulses (Pea/Lentil) 7 canola

Special Crops 7
Summerfallow 9 §lg
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Alternative including lentil

Alternative including pea

Rotation

BAU

0 2 4 6 8 10 12
Non-renewable energy (MJ '000)

Preliminary data from Pulse Canada LCA Study §g
CWB
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* Plant disease and Insect management through:
— Crop Rotation
- Variety Selection
- Pesticides — “when and where” required

* Farmers use decision support systems to minimize
pesticide use:
— Pestrisk forecasts in advance of growing season
— Development of economic pest and action thresholds
- Weather based decision support systems
- Pest development and emergence patterns
- Up to date reports — web based

28



* Public breeding programs

* Focus on:
-~ Agronomic performance
- Disease resistance
— Quality improvements
— Insect resistance

* Genetic enhancement using natural genetic variation rather
than pesticides

* Results in “low input” system — means low reliance on
pesticides for pest management

! ¥ owB
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Global Pesticide Usage

oe@@@@

Europe Asia Latin Other Canada
America

Source: www.croplife.ca
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* Pesticide Management Regulatory Agency responsible for
regulation and monitoring of pesticide use in Canada
- Conducts pre-market scientific assessment
- Approves and register all pesticide products
- Regulations controlled through federal legislated Pest Control Act
— Establish domestic Maximum Residue Limits (MRL)

* For farmers, the product label specifies “Direction for Use”
iIncluding:
— Approved crop
— Application dosage
— Application timing as to crop growth stage
- Specifies required pre-harvest interval

32
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FARMING |

SMABTER "3

Growing new-ideas.

Farming Smarter Probes Agri- E

June 16. 2011

E nVI ro Is s ues Canola Crop Walk

Time: 1:15PM @ East Parking lot of the
Lethbridge Research Station

A large group of agricultural researchers will attempt to find the agri-environmental

issues most important to crop producers and begin to offer practical mechanisms to Testing variables in Canola, Canola Stand
address them. establishment, In-depth look into Inter Row

Under the banner of Farming Smarter, a one-vear research project will go directly to Seolnig

crop producers and ask them which issues stand out for them and what gets in their wav
in trving to deal with those issues.

With the aid of a panel of experts from crop researchers, agronomists, industry,
govermments and environmental groups, Farming Smarter will prioritize issues from June 23. 2011

producers and design research projects to address them. Cren A\\?:;lk e

“There is a lack of clarity in priority issues and a general disconnect with crop producers ime: 1:15PM @ East Parking lot of the
interested in improving practices since govemment programs shifted efforts specifically  Lethbridge Research Station

to water quality and livestock issues,” savs Ken Coles, Farming Smarter general

Check website for further details

Dr. Ross McKenzie- ESN and Fertility

manager. Dr. Bob Blackshaw- Canola Agrononf” .
As the prOJect matures crop producers will ha\ e access to this information through all 1/ Mic
> - Connectit




Representation for CWB
producers

* Working groups for grain safety
assurance programs

— on farm (ExcelGrains
Canada)

— post farm
* Producer manual
* Tools in place to meet market

demands HACCP Based
* Recognize and promote SAFE On-Farm Food Safety Program
grain
* Be prepared for customer
demand AND market return
N
0 CWB
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Short term
- Evaluate opportunities on case by case basis

— Determining how to engage and collaborate with customers on
measurements projects

- Dealing with database measurements

Longer term
— Developing our sustainability strategy within our marketing plan

- Value western Canadian cropping system approach which
defines and leverages sustainability indicators and metrics

— Determining if there is a business model that makes sense for
western Canadian farmers

N OWB

36



.4 '?" ' ‘
(sl LT
. FrF 4




