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Current Food System

Over 7 billion people (0.8 billion cats, dogs)
0.9 billion people receive too little food

1.6 billion people suffer from eating too much
Wasting about 40% of food




Plan A for 2050
* 9-10 billion people (30 —40 % increase)

* |n developing countries, average incomes rise,
consume more meat and richer foods

* Thus increase food production by 70 — 100%




Plan B for 2050

* |n developing countries, more and improved
education for women
goal of < 9 billion people (< 30% increase?)

* |n developed countries,
- reduce food waste )
- less meat (higher quality)
and more pulses
- less fat, salt and sugar
(decrease food requirement here by 30%7?)
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Population,
Consumption and Waste

* \We need 80 billion cal /d for
35,000,000 Canadians.

* If eat 1.2 x need, then must provide 96 billion cal/d

* Furthermore, with carelessness of wasting 40%,
must provide 160 billion cal/d




Historic yields of major crops in Canada
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Fertilizer nitrogen per unit (land or crops)
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N Fertilizer Use in Canada
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Rockstrom et al. 2009. www.ecologyandsociety.org/vol14/iss2/art32

Climate change

Chemical pollution
Not yet quantified

NS &

Ocean acidification

aerosol loading ozone depletion
Not yet quantified

/
‘ Nitrogen cycle

(biogeochemical
flow boundary)

Phosphorus cycle
(biogeochemical
flow boundary)

Land system change Global freshwater use


http://www.ecologyandsociety.org/vol14/iss2/art32

White Elephant of N

* About 48% (and rising) of people depend directly
on the Haber-Bosch process for basic food

* Excess N losses to water (NO,) and air (N,0O).

* N fertilizer is one-third of global agricultural energy
budget and related GHG emissions



http://www.noble.org/Ag/Economics/FertilizeOrNot/Fertilizer.gif

Being Prudent with N

Legumes & cover crops
Organic Ag

Human inedible feeds for
livestock

Photo by A. Hammermeister

Effectively recycle MSW, manures and sewage

Anaerobic digestion to capture both energy and
recycle nutrients, including N

Reduce food waste
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SOM is added with green manures,
brown manures and crop residues

SOM helps to bind soil particles into good soil
structure

SOM matter allows infiltration




Soil Renewal Rate

* To form a 2.5 cm depth of soil (340 t/ha)

requires 200 to 1000 years, a renewal rate of 0.3
to 2 t/ha/yr

* In U.S.A., soil erosion averages 18 t/ha/yr
(Pimental et al. 1987. Bioscience 37:277-283)

* Ontario soils losing b
> 22 t soil/ha/year:
46% in 1981

In 2006
al., 2010).




Productivity of eroded soil

* Productivity of eroded soils
will decline even if fertilizer is
added (Brady and Weil 2002, Fig 17.8)

or if the eroded soil

s irrigated (Larney
et al. 1995 J. Soil Water
Conserv. 50:87-91)



http://www.noble.org/Ag/Economics/FertilizeOrNot/Fertilizer.gif

Ag Energy Ratio:
10 cal input per 1 cal in food

Intern. Energy Agency — “Now on track for
temperature increase of 3.5°C .... Fossil fuels still
receive subsidies of S400 bil/yr plus subsidy of

excluding pollution from pricing.”
* P RE

“The stone age did
not end because we

ran out of stone”
Michael Jacobs

End all subsidies on
fossil fuels?



Rationale for Exporting Food

http://www.ats-sea.agr.gc.ca/inter/6115-eng.htm

 The agriculture and food processing sector was
8.2% of GDP in 2009, provides 1 in 8 jobs, i.e. 2.2
million jobs.

* |[n 2001, Canada was #10 in world agri-food trade.
In 2010, Canada dropped to 12th. Canada faces
competition from emerging markets of China and
Brazil and also from
Australia, New Zealand
and UK
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In 2010, exports of agriculture and agri-food products
totalled $35.5 billion. Over 50% of exports comprise grain
and oilseeds products. Livestock and meat at 20%.

* Grains and other primary commodities
are a significant share of Canada's agri-
food exports, we are also emerging as
a leader in higher value consumer-
oriented processing sector. The export
of bulk commodities now trails behind

the export of value-added products.
 http://www.statcan.gc.ca/pub/95-640-
x/2012002/figs/figure26-eng.htm

* http://www.statcan.gc.ca/pub/95-640-
x/2012002/figs/figure27-eng.htm

Photo by E Tavakouli
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If we can meet regulations,
then so can Importers

e Canadian Food safety regulations meet
expectations of Canadians, yet we import from
countries that do not maintain equivalent food
safety and inspection standards.

* We regulate crop inputs and yet import food from
countries that use the products |
that we prohibit through
regulation.

National Food Strategy, CFA




In long term, we can be fussy
about imports

* Real popul’'n density - people/sq km farmland
Netherlands 2205
China 943 (losing 1% farmland/yr)

Canada 78




Questions about Trade

* How many nutrients and L water can Bt
we afford to export in food, feed, -
fibre and fuel?

* How much energy is required to transport
products from ON farms and nutrients and water

to ON farms?

* To export, what do we agree to import food that
we don’t really want, and at what ecological cost
(including new diseases and pests)?




2 Challenges, Both Transformative and Urgent
www.albertaagrologists.ca/files/conferences/2013%20AIA%20Conference/20

13%20Green%20Paper Final Booklet April2 2013.pdf

1) Adaptation to the effects of climate change

www.ipcc.ch/publications and data/ar4/wg2/en/contents.html

2) Ecosystem function and resilience of agro-ecosystems
www.ecologyandsociety.org/vol14/iss2/art32
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When Wonky Weather Wollops

* Select varieties within a species for
yield stability, rather than race horse
varieties of maximum yields with
assumption of benign weather

 Keep dependable Class 1 and 2 land for yield
stability and maximum yields. Know that Class 3,
4 and 5 land is less dependable

 May need to grow a wider variety of crop species
to adapt. Now 17 species provide 90% of human
food and Big 3 grains are 85% of all grain



Rationale for Local Food

e Strengthen our local food
system and ultimately our
ability to feed ourselves.
Support wellbeing of our
local farmers and our local
economies.




e Consumers have 10 times more conversations at
farmers’ markets than in supermarkets.

e Helpful for consumers to become participants in

the food system
(B. McKibben. 2007.

Deep Economy)




Public Health Agency of Canada
Benefits of Local Food

http://cbpppcpe.phac-aspc.gc.ca/topic/determinants/27/page/1

* Reduce environmental impact, enhance local
economy, promote social justice and community
development or enhance the quality and freshness of
the food produced

e 2006 poll - 56% of Canadians “always” or “usually”
check where their fruits and vegetables come from,
and 42% buy local regularly.

e US survey (2009) - freshness (82%), support for the
local economy (75%), knowing the source of the
product (58%) were main reasons to buy local
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Energy use in the food chain (per person per year)
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Food supply Prnmary Secondary Factory to Retailing Consumer Consumer Consumer
{farm / sea as packagng & transport shop shopping cooling | cOookKIng
prepared food packaging transport freezing
leaving the
factory)
49% 7% 3% 3% 3% 9% 16% 14%

Source: UK Advisory Committee on Packaging.



Improving SOM

1) Could an NMP include
C balance calculations
(inputs — removal) to
show if SOM is declining
or improving?

Photo by A. Hammermeister

2) Can SOM be measured cost effectively and accurately
enough, every 5 years, on each field?

3) Would S payments or S penalties (farm tax rebate or
crop insurance premiums), linked to #1 and/or #2, help
farmers to maintain or improve SOM?



Afford Not to Recycle
Sewage?

* Source separation - All new homes,
replace water carriage of sewage
with compost toilets?

* Apply sewage to non-food crops?

* Extract struvite as P source from
sewage http://crystalgreen.com/
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) eenbelt on all class 1 and 2 land in ON?

= = Only 11% Canada’s land for ag production
| (classes 1-05).

0.5% Canada’s farmland is class 1
52% of class 1 land is in ON

In ON, 18% of class 1 land is already
urbanized

Central ON (York, Peel, Durham, Parry
Sound), lost 1,897,000 ac farmland (49%),
1950-99

S. ON (Hamilton, Niagara, Brant, Oxford,
Elgin, Chatham-Kent, Essex) lost 535,000
acres farmland (13%) 1950-99

Photo by E Tavakouli
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* Two-thirds of
health-care costs
can now be
attributed to
chronic diseases N 3
associated with A

unhealthy eating. CAPI. 200 Toward an Integratéd Health &

Agri-Food Strategy for Canada. http://capi-
icpa.ca/pdfs/BuildingConvergence Aug2009.pdf
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http://www.dailymail.co.uk/health/article-1284632/Eating-wheel-puts-risk-food-poisoning.html?ito=feeds-newsxml

Removing a Barrier to
Healthy Diets in Ontario

* |t may be more cost effective to provide free ON
fruits and vegetables to all low income Ontarions
than to pay their N it e
health costs if they ]
continue on their
current diet.

e Should such a
policy be
implemented?

~~~~~~~



ldeas to Reduce Food Waste

* Review menu of upcoming week, with kids and
then shop for the menu. They order what they
want to and have some stake in it.

* Shop frequently, according to needs, rather than
hoarding ‘deals’ and accepting waste

 Keep and eat left-overs

Photo by F. Camargo |



JK to 12 coordinated curriculum of
food skills and food awareness in
II schools in Ontario

e

Photo from Screaming
Avocado website



Senator Hugh Segal
Guaranteed Annual Income

* In 2009, about 10.8% of Canadians were below
poverty line i.e. > 3 million have inadequate
income to provide their families with sufficient
food, shelter, clothing or other necessities.

* Guaranteed Annual Income projectin MB (1974
— 78) - almost no reduction in hours worked
except for women who chose to stay home with
yvoung children, elderly parents or disabled
family members.




Canadian Ministry of Food

Rod MacRae (2011): A Joined-Up Food Policy for Canada,
J. Hunger & Environmental Nutrition, 6:4, 424-457

1) Everyone has enough
healthy food and
knowledge to optimize
nutritional health

2) Food production, processing BE oo
and consumption are regionally approprlate and
food supply and quality are dependable.

Should Canada / ON have a Ministry of Food?



YEEPIes

Young Ecological, Entrepreneurial
Professionals (or Practitioners)




Attitude of Gratitude

Take moments to be
thankful, especially for
good land and food.

Appreciate what we
have and treasure it.




Vision to Sustain Food

A food system based on healthy soll,
clean air and water, biodiversity, minimal
waste and regenerative energy

to support profitable and resilient farming
and fishing communities and a healthy

food supply for all.
rcmartin@uoguelph.ca
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