Life Cycle Assessment as a

Tool for Agriculture
Taking the First Steps

Biomass: Securing a Sustainable Supply
Kerrianne Koehler-Munro
Nser s 200




Outline

Setting the Context

Why an LCA Approach
Applications of LCA in Agriculture
Environmental Footprining in Alberta



Labeling |

Genetically
Modified Food

TUHE PHILOSOPHICAL
AND LEGAL EEBATE

Newswaalk

Want to Save the Planet?

MAKEA GREENER BURGER"

/l

August 2011 « Volurme 26 « Number 8

CONNECTION

A lifestyle magazine for Costco members

a Joe Klein: How Hillary Clinton REM.
Al Gore Could S.nc On Why She Rises from
The Democrats Won t Quit The Dead
CANCER IMMUNITY HIDDEN IN A RARE GENETIC DEFECT . .
\,
\

DISO ER The

Clean

3 , 1 e
f\‘ dli 4 Energy
-, \ S ;; R
19 ;.- V AaE Myth
. N ¢ Vi
N BY MICHAZL GRUNWALD ST 6
) J Politicians and Big Business ::
are pushing biofucls like St
corm-based ethanol as -

CROP W RS

alternatives to oil. All they're
really doing is driving up
food prices and making
How activists are halting genetically global warming worse—
modified crop research in Europe —and and you're paying forit

why they say it's too late for America.. .

su‘tihabmgy

Big lessons from a little egg

PLUS

DANGER

THE WAY 70 PLUTO...

TISAMYTH. .




Is it all about GREEN

There’s MORE:

Population g billion by 2050 with higher incomes

Meat- and dairy-based diets (70% more food by 2050)
Global warming and extreme climate events
Competition for grains and oilseeds (food versus fuel)
Food wastage in developed countries

Consumers, governments, NGQO’s, food industry, our
children concerned about food sustainability issues



And, globally, there’s LESS:

Water (75% global water usage is in agriculture)
Land available for agriculture (10% less by 2050)
Fossil fuels (if not “peak” oil, higher cost oil)
Public investment in agricultural R&D

Old growth forests

Food stocks
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Who is Interested in a Sustainable Image?

Retailers

e Walmart - #1 in world
 Locally sourced products
» Support 39 world farmers
« Track pesticides, fertilizer
and water use

e Carrefour - France, #2 in
world

« Carbon legislation
« Social welfare

e Tesco - UK, #3 in world
» (Carbon labeled products
e Sobeys
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Values: The Other Half of the Equation
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Global Sustainability Megaforces

Material Resource

Scarcity Food Security

Climate Change Wealth Ecosystem Decline

Energy & Fuel Population Growth Urbanization Water Scarcity Deforestation

—

Impacts on business

Resource constraints
on production

Changes in consumer
preferences

Physical and
weather changes

Price increases

and volatility New regulations

Emerging risks Emerging opportunities

The global sustainability
megaforces result in both risks
and opportunities. Businesses
can design effective strategies

to address the risk while

Regulatory

Reputational

Physical

Mar ket

Litigation

Social

simultaneously taking
advantage of the opportunities.

Feputation and brand

Innovation and learning
MNew products, services and
markets
Cost reduction

Access to capital

“Expect the Unexpected: Building business value in a changing world,” KPMG, 2012
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e @25 2011 Heinz Corporate Social Responsibility Report

R GHG Emission Reductions
ONMENTAL SCORECARD

. % 12 8‘\» 13 2%
Goal : Progress”

3 8 % 4 7 % 6 4'6 9 4%
Greenhouse Gas (GHG) | Since 2005, we have Percentage = f?g.i““'
Emissions - Overall | reduced our GHG Reduction "
20% reduction per | emissions by 13.2% per Unit of GOAL: 20%
metric ton of ‘ per metric ton of Production
production by Fiscal | producton globslly.
Yoar 2015 * As of Fizeal Yaar 2041

Cnjarget FYOE FYO7 FYOB FYOD FY40  FY44

saved

more than

17,600

m'.tuf. tons CO @

KEEPING SCORE WITH THE
ENVIRONMENTAL SCORECARD

Jessica Droste Yagan
m Senior Manager, Sustainable Supply Chain

GLOBAL

OBJECTIVE: Work with our suppliers to help them
become more aware of the resources they are using
and drive continuous reduction of environmental
impacts in the production process.

SOLUTION: About five years ago, McDonald’s began
working with Conservation International and some



=

/

General Mills

“An estimated 90 to 95 percent of the
food industry’s environmental footprint
occurs in commodity production.”

-2009 Corporate Social Responsibility Report
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Market demand for food safety and
environmental sustainability
assurance programs has become a
global reality

The phenomenon will only increase
as more companies implement their
own social responsibility (SR)
programs
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* Many challenges and opportunities for farmers,

society & the food sector
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Life Cycle Assessment (LCA)

* A decision-making tool to identify environmental
burdens and evaluate the environmental
consequences of a product, process or service over
its life-cycle from cradle to grave

* Standardized by ISO (14040) &} l\‘

» recycling
ource extraction

International et
Iso Organization for
o r o Standardization — S
Tﬁi manufacturing

Indicators for decisions with a science-based aggregation

packaging & distribution

(

¢ WATER &> NATURAL
FOOTPRINT RESSOURCES

HUMAN :
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1%



Example: Snapshot . ]
of product system, F!i__
biodiesel Il T

Showing only 85 of about
2000 interconnected unit
processes
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14 Compare alternatives

@dentify “hot spots”

Set goals & measure progress

m8) Benchmark performance

Z Qlantie
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~ Carbon Footprint Analysis for Wood &
Agricultural Residue Sources of Pulp

» carbon footprint of wood and

Carbon Footprint Analysis for Wood &

agI‘iCllltUI'al I‘ESidue sources Of Agricultural Residue Sources of Pulp
pulp —

* determine whether the use of
crop residue had the potential to
reduce the environmental “load”
associated to pulp production R

Environmental Stewardship Division
306, 7000-113 Street, Edmonton, Alherta, TSH 5T8

SUBMITTED BY:

Jonnifer Fix and Sean Tyzan
HE Lamarc Consaltamts
Vancomver, BC

with

Dir. Maidad Eissmgsr

Dipartmant of Geography and Emnvironmantal Developmeat
Ban-Curion University of the Negay
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Value Added Opportunities for
Straw in Alberta

Opportunities for industrial use of straw exist in
the Lamont, Minburn, Two Hills, Beaver and
Camrose counties.

There is some opportunity in the Clear Water,
Mountain View, Rocky View and Foothills county
and municipal districts as well.

Straw supply is variable over time and space in
Alberta.



The Margaret Atwood Straw Paper Trial
CONOPY &c

Transforming Business
For Our Planet

Who We Are What We Do Get Involved Media Business Donate

W k with the f d bi
Welcome 1o Canopy! e ns ot s e

the

ECO

PAPER

DATABASE

“THERE ARE FEW ORGANIZATIONS - A 7 About Canopy g Ry
THAT CAN MATCH CANOPY , 7 Canopy is an award winning environmental not- [ LICK
IN ITS UNFLINCHING COMMITMENT ¥ for-profit organization, known around the world HFE R}T
TO SAVE THE WORLD'S FORESTS 7 for our cutting edge campaigns and 4 Ldalhda
AND THE MANY. SPECIES | successes. »Read More

THAT DEPEND ON THEM..." :

MARGARET ATWOOD, AUTHOR

http://www.canopyplanet.org/



“HUMAN BEINGS
REQUIRE OXYGEN AND
FORESTS PRODUCE IT;
PRINTED BOOKS
REQUIRE PAPER BUT
PAPER NEED NOT BE
MADE FROM VIRGIN
FORESTS.”

MARGARET ATWOOD
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Eco Paper Database
Car] % Py »Go To Canopy's Website

Support Canopy's
work to protect

Canada’s Boreal Forest

DONATE NOW!

Ecopaper Database

Welcome to Canopy's list of the most environmentally friendly paper available in North America.

How to use the database:

Criteria for inclusion are based on the Paper Steps, developed with and endorsed by the Environmental Paper

Metwork. Narrow your search by filtering
This list includes Ancient Forest Friendly™ papers, and other eco papers that are category leaders. So, whether the list. F_ewer filters will resuit in
you're looking for paper with recycled, FSC or agricultural residue content, you can be sure that the printing and a larger list.

writing grades, copy paper, newsprint and packaging options below are the greenest Canopy has found on the

market. Click on a paper's Brand Name fo
see more details.

If you manufacture or sell eco paper you think should be added to this list, or have an update to include, please
email neva@canopyplanet.org.

Canopy is a not-for-profit forest conservation organization. We do not sell paper.

BrandName |SelectAll |v|  PaperType |CopyPaper ¥|  Ancient Forest Friendly™ Wb rols or

sheets

aper Step | Select All rade #1 50% 7 Cortcations EsC

noses € ¥
Uncoated c &

Content b Reset Search
Ancient .
Post-Consum . Basis Web
Brand Name  Manufacturer Paper Type e Grade F_uresl e er Recycled SR Bleaching Ce_rtlﬁ-:: Weight rolls or
Uncoated Friendly Step S A Harvest ations e i




Environmental Footprinting
for Agriculture in Alberta Project

* Funded by the Federal
Provincial Agricultural
Flexibility Agreement

* March 2014
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Environmental Footprinting Project

* Primary production level sustainability
assessment and reporting using a life cycle

approach for four agriculture commodities in
Alberta

e Canola

o The functional unit for this study is the production of one (1) kg
of Alberta-grown canola at the farm gate.

e Potato

e Chicken



http://www.canolacouncil.org/gallery/719/oil.aspx?photo=2
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Project Goals

* Build capacity to understand,
devglop and utilize . [ e
environmental footprints B

* Develop data inventories that
are applicable to the prairie
region

* Processes and methodologies
that are recognized nationally
and internationally




Canola Boundaries
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Utilities and infrastructure
(fuels, electricity, water, machinery, buildings)
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Farm inputs Farm practices
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( Herbicides )— | Crop protection
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Harvest
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Canola grain
drying

Waste management
% >

System boundaries
Legend (Farm gate)
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| ®— v
(Raw material ) Process Life cycle Potential
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Milk Production LCA Results Example

-

16.5 million

S

Total Emissions:
28 Million Metric Tons CO.e

Equivalent to
approximately 10 Ibs
CO,e per gallon of milk

5.8 million
21%
_12'5'Efueluse _

2.0 million

7% 1.9 million
7% 0.8 million 1.0 million
3% 3%
28% r&fngerant

2% refrigerant
; ' 35% container

Footprint measured in metric tons of COe”

Crop Production Milk Frodu::lm Packaging [.}rl ;at::‘::r;. m

Quantis
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~ Footprinter Example :\»_I\g/lﬁiﬂl k

Intended use: help US milk farmers understand their environmental impacts and prioritize
their efforts for reducing them

WULRES. - ENNowioN ) Cabonfoomrint
KRB CENTER 2t U.S. DAIRY. | emissions for 1 kg of milk (FPCM) [~

HEALTHY FEOFLE = BEALTHY PRODUCTS = HEALTHY PLARET
CARBON FOOTPRINTER _
- e . Your footprint . Region average . U.5. average
“:: @ @ﬂ & & E ............................................................................................
G| Production Fa-a-ding Energy Manure managament . {Metric) n % of total

kg COz-eq

. . footprint
Feed print (wiew breakdown)
Total annual milk production 10000 I [ ] 0.16 : 31
- — ] 03 2
L 033 : 27
| Average milk fat content KO % Enteric print |6}
[ 017 : 35
| Average milk protein content E % e 041 : a7
I 043 ! a5
Annual average of total cows in the herd [ Manure print
I_ﬁn cludes lactating and dry cows) [ ] 0.13 : 25
G 0.33 : a0
] i
I_ﬁmnual average of dry cows in herd (% of total cows) B 0.41 : "
Fuel print {view breakdown) :
Al I ber of heif v less than 2 month: - 0.05 ! 9
| Annual average number of heifer calves (less than 2 months) ] 007 | 8
a 0.06 : 5
| Annual average number of heifers (2 months to first caif) H TOTAL ;
] 0.5: 100
Total annual number of mature cows culled for beef (O 11 ;100
| Average weight per cow | 122 ¢ 100
Total annual number of calves sold for beef
LAverage weight per calve, at time of sale Designed &

Powered by

> ;
view the FAQ Quantis

£ General
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Times have changed

“It is not the strongest
species that survive, nor
the most intelligent, but
the ones who are most
responsive to change.”

- Charles Darwin




Thank you...

Kerrianne Koehler-Munro
Alberta Agriculture and Rural Development
kerrianne.koehler-munro@gov.ab.ca
780-427-3628



Raw Material
Production

Crude oll
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Phosphates

Crop NOXx
Production
And
hundreds
more

Adapted from Impact 2002 +

ife Cycle Impact Assessment

Climate change

Climate
change

Mineral extraction
Non-renewable energy

consumption

:{> { Resource }

Human toxicity
Respiratory effects
lonizing radiation
Ozone layer depletion
Photochemical oxidation

Aguatic ecotoxicity
Terrestrial ecotoxicity
Acidification
Eutrophication
Terrestrial acidification
Terrestrial nitrification
Land occupation

{ Human health }

Ecosystem
guality

Water extraction
Water stress

|‘:> Water
Withdrawal




