


Agenda and Outcomes

Agenda Outcomes
e Intro to me and LCA e Understand the wholistic
e Environmental, social, health and environmental and social impacts
equity implications of food of food choices
choices  Enable yourself to make informed
e \\When vegan alone falls short decisions about the foods you

e What can you do? choose

 Reflection and questions



Help a fellow Portland Vegan!

Are you vegan? Do you have thoughts

on how social change happens?

Scan here to take this survey & for

a chance to win a $25 gift card to

Realm Refillery!






Education

» BS, Natural Resource
Management, Cook

College of Rutgers
University

» MSc, Agroecology and
PhD Biological Systems

Engineering, UW-
Madison

« Dissertation: Life cycle
assessment of cellulosic

ethanol

botile

Virent

« Senior Life Cycle
Analyst

e Communicate the
business case for
sustainability & LCA
to C-Level
Marketing/Sales

thinkstep

GaBi

Product Sustainabiliiy

Performance

thinkstep

« Senior Consultant

e Learned
electronics,
building and
construction

» Made connections
with Fortune 500
companies
working on LCA

UC-Berkeley

*Taught Life Cycle
Thinking &
Sustainable
Product Design
*Mechanical
engineering
graduate program
for 3 years

WSP

eExpanding my
understanding of
sustainability topics
from LCA to GHG
inventories, target
setting and road
mapping
eTreasurer of
ACLCA and
executive
committee
treasurer, member
the

*|ISO TAG 207 —
governing ISO
14040 standards
*EPD verifier with
the International
EPD System



Life Cycle Assessment (LCA)

Summing all the resources entenng and emissions leaving the system boundary to evaluate total environmental impacts from the production, usage and disposal of
products
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Why does food matter?

If everyone lived like you, we would need If everyone lived like you, we would need

1.7 Earths « 3.5 Earths «

By Land Type By Consumption Category By Land Type By Consumption Category

Built-Up Land ',Q.‘:‘

Forest Products

Built-Up Land
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Cropland .

Grazing Land Q’} e

Fishing Grounds i
Food Shelier

Carbon Foolprint
Mobility

Cropland
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Food

Carbon Footprint
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Julie Vegan Julie Standard Diet

pitp//www iooTprinicalcuiator.orq



http://www.footprintcalculator.org/

Drawdown

EEEEEEEEEEEEEEEEEEEEEE

oA AWDOWN

THEMOST COMPREHENSIVE
PLAN EVER PROPOSED TO
REVERSE GLOBAL WARMING
ENITED BY PAUL HAWKEN

REDUCE ANIMAL
PRODUCTS

#4 Plant-Rich Diet
I will enjoy meatles

mealfs) e hd*,ffth
hllg

If cattle were a nation, they would
have the 3rd highest GHG
emissions of any country in the
world.

As Zen master Thich Nhat Hanh
has said, making the transition to a
plant-based diet may be the most
effective way an individual can stop
climate change.
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Dietary LCA

Moving from current diets to a diet that excludes
animal products has the potential to reduce impacts

from food including:

Land Use Arable Land GHG Emissions Acidification

I :

6.6 billion
MT CO.eq

0%

-10%

-20%

-30%

-40%

-50%

Percent Reduction

-60%

-70%

-80%
3.1 billion ha

-90%

Poore and Nemecek. 2018. Reducing food's environmental impacts through producers and consumers, Science. Doi: 10.1126/science.aaq0216

Eutrophication

Water-Scarcity-
Weighted Freshwater
Withdrawals
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Greenhouse Gas Emissions

Per Capita Diet-Related GHG Footprints, United States—2
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Image credit: Johns Hopkins Center for a Livable Future
Source: Kim, B. F., Santo, R. E,, et al. (2019). Country-specific dietary shifts to mitigate climate and water crises. Global Environmental Change.



Greenhouse Gas Emissions

Foodprints by Diet Type: t CO2e/person

3.5 4

3.3
—

3.0 -

2.5 1

2.0 1

1.5
1.0
0.5

0.0

2.5

Meat Lover Average

1.9

—

No Beef Vegetarian

-
n

Vegan

B Drinks

® Snacks, sugar
Qils, spreads

® Fruit

B Vegetables
Cereals, breads

® Dairy

® Chicken, fish, pork

m Beef, lamb

Note: All estimates based on average food production emissions for the US.
Footprints include emissions from supply chain losses, consumer waste and
consumption.. Each of the four example diets is based on 2,600 keal of food
consumed per day, which in the US equates to around 3,900 kecal of supplied food.

Sources: ERS/USDA, various LCA and EIO-LCA data

o
Shrink That Euulndm

* Meat Lover diet for 80 years = 646,000 miles driven in a average car

» Vegan diet for 80 years = 294,000 miles driven in an average car

e \egan = less than half the emissions than meat lover

Carbon equivalents from EPA: https.//www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
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How does the Ldlb{ln foolpl 1nL Uf pmlem 11(,h foods compare? SHNEE

u
""" house gas emissions from | ote 1 fo 00 grams of protein across a global sample of in Data
.'-_'._:".'.. commercially viable farms i _1" countries

I'he height of the curve represents the amount of production globally with that specihc footprint.

] ] wducing 100 grams of protein from beef
I'he white dot marks the median greenhouse gas emissions for each food |I"'ZI'--'.'|.I..'l. ernits 25 kilograms of o

 Even the most sustainably-

I I his beel creates S0 lower emissions than dedicated beef herds

produced animal proteins Becf . pe—
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I 1QQ] amb _ — .
nave higher GHG emissions o T
Farmed Bl — - __

per 100 grams of protein shrimp
compared to the least -
sustainably-produced plant-
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of total global agricultural A

.. . . Peas

emissions, while only 29% is -
from plant-based food. PR e e o o s,

Sum of all )
protein-rich ‘ . - 8
foods — 4 .
0 10
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i ) ¥

Xu, et. al,, 2021. Global GHG emissions from animal-based foods are
twice those of plant-based foods. Nature Food.

Beans

r " | T 451 L L 2 /! t Ii| fror AN LUSE 1 L ath Ii' ¥ L I L L ¥ 1 £d 1 and r
ta source: Joseph Poore a I'he lemex 2018). Reducing f mwvircnmental i ts throwug ducers and o ners. 5 i
OurWorldinData.org - Research a ata to make prog against the world's largest problem: der CC-BY by the authors Jose re & Hannah Rit X




How (l()es the Ldlb{)n foolpl 1nL Uf pmlem 11(,h [()Uds Lompcue) Our World

in Data
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Halloran, A et al, 2017. Life cycle assessment of cricket fanming in north-eastem Thailand. J Gean Prod 14



\Water

Your water footprint:

Your water footprint:

1,007..... 2,706...

Household: 2,124 Gallons/Day Household: 5,524 Gallons/Day
Wow! That's a low water footprint. Share it and feel free to That's about average for people in the US. Find out how to
brag.
lower your results below.
The US Average is 2’220 Gallons/Day y

The US Average is 2 220 Gallons/Day

©000 5000

Vegan me Me if | ate animal products

« Vegan me uses half an Olympic swimming pool of water per year.
» |If | ate meat, | would use 1.5 Olympic swimming pools per year.

htto.//wwwwatercalculator.ory
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\Water

Gallons of water per ounce of food

106.28

Proteins

Beverages

|.¢r. . Brussels sprouts
‘ liflower
& . Carrots
.5 4 Cranberries
, l Pineapples
o

rc.% . Tomatoes
it

@ "t Fruits/

Onions

vegetables

Qe..
Strawberries

Potatoes Cabbage

Starches

Almonds ~= Asparagus

M.M. Mekonnen and A Y. Hoekstra (2010), "The Green, Blue and Grey Water Footprint of Craps and Denved Crap Products,” and "..of Farm Animals and Animal Products,” Value of
Water Research Report Series No. 47 and 48, UNESCO-IHE, Delft, the Netherlands
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Land

1.20
1.00
Grazing land
- 0.80 B Perennial cropland
k_-_-:. 0.74 - W Cultivated cropland
- :
= 0.60 0.64
o 0.55
4
g 0.40 0.45
©
=

llmIIIII
0.00 II.I.

OMMNI  OMNI OMNI  OMNI  OMNI
100 80 60 40 20

Diet scenario

< High animal consumption to low animal consumption >

A vegan would use 19 football fields in 80 years, while a baseline diet with average
meat would use 111 football fields in 80 years

Peters, et al. Camying capacity of US agnicultural land: Ten diet scenarios. Elementa. doi: 10.12952/journal.elementa.000116. 2016



Health and environmental impacts

@ Unprocessed
: red meat
REIE'IIWE @ Processed
environmental : red meat
impact :
_ Fish
ChickenQ @ O i pairy
LEgumes
Nuts @ O (O Eggs
@ Health impact —»
wWnoweqraing £ . :
() Refined grains relative mortality

Potatod {_’i. :
Vegetables . 1‘) I _-Ii

-4 henned | ,
i risk

Guardian graphic. Sourc lark et al, PNAS, 2019, Note: Foods linked to a statistically signific

mart .|:'I_ risk are denoted by s !:.: circles. Those not linked are denoted || pen cir les

The WHO classifies processed meat as a known human carcinogen and unprocessed red meat as a potential carcinogen

Environmental burdens of foods correlate positively with negative health outcomes with animal products
18

Qark, et al. 2019. Multiple health and environmental impacts of foods. PNAS. https.//doi.org/10.1073/pnas. 1906908116



Antibiotic resistance

* In livestock, antibiotics are primarily used to increase growth, more
so than to prevent or cure illness.t

A growing list of infections — such as pneumonia, tuberculosis,
nlood poisoning, gonorrhea, and foodborne diseases — are
pecoming harder, and sometimes impaossible, to treat as antibiotics

o pecome less effective.?
o A systematic review published in The Lancet Planetary

Health found that interventions that restrict antibiotic use in food-
producing animals reduced antibiotic-resistant bacteria in these

animals by up to 39%.

1. Mann, et al, 2021. Antibiotic resistance in agriculture: Perspectives on upcoming strategies to overcome upsurge in resistance. Qumr Res Microb Sci [UIUL67].crmicr.Z0Z1. 100030

2. World Health Organization: [TTips. 77V ViiioINT NeVS-roonyiact-sneets/aetaiantbionc-resisianca



https://dx.doi.org/10.1016%2Fj.crmicr.2021.100030
https://www.who.int/news-room/fact-sheets/detail/antibiotic-resistance
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Environmental Racism

» Environmental impacts from climate change (e.g., rising sea level and
drought) will disproportionately affect Black, Brown and Indigenous
people

« Slaughterhouse workers are predominantly of the global majority
and endure dangerous conditions, long hours, repetitive physical
stress and mental stress.

 Factory farms contribute to poor air quality and water pollution
and are more likely to be located in low-income communities

» According to a 2021 study by the National Academy of Sciences
released, US agricultural production results in ~17,900 air quality-
related deaths per year, “Of those, 80% are attributable to animal-
based foods, both directly from animal production and indirectly
from growing animal feed.” Emissions from these animal enterprises
kil more people in the U.S. each year than particle pollution from
coal plants (about 13,000).

PTTpS77papers.ssin.com/sol3/papers.cimrabstract _10=101640]
PTtpS7TWWW.Nchr.nim.nin.gov/pmc/articleSIPMCTCT440786]
PTTpS7TTWWW.pnas.org/content/ 118/207e 2013637119
PTTpSTTWWW.Catl.us/Wp-content/uploads/ZUL0/U9/CATE_Pub_The TollFromcCoalpdj

“The worst thing, worse than the physical aanger; is the
emotional tal. . . . Pigs down on the kill floor have come
up and nuzzled me like a puppy. Two minutes later | had
to kill them-beat them to death with a pipe. | can’t care.”

“Swine CAFCx are disproportionately located in black and
bronn communities and regions of poverty ... " say Mana
C Mirabell, Steve Wing, Stepohen W Marshall and
Timothy C Wlcosky of the Schodl of Public Health at the
University of North Carolina-Chapel Hill.



https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1016401
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1440786/
https://www.pnas.org/content/118/20/e2013637118
https://www.catf.us/wp-content/uploads/2010/09/CATF_Pub_TheTollFromCoal.pdf




Plastic Kills

e Plastic impacts 700 species of marine animals

e Plastic isn’t inherently non-vegan, but it kills animals
world-wide especially: sea turtles, seals and sea lions, sea
birds, fish, whales and dolphins?

 Microplastics are accumulating in mollusks and fish?
nsuring recycling will help

1. http//lwww.onegreenplanet.org/animalsandnature/marine-animals-are-dying-because-of-our-plastic-trash/
2. https:.//lwww.sciencedaily.com/releases/2014/07/140710141630.htm



Palm Oll

e |t's plant-based, but not
good for animals

e Orangutan habitat
destruction affects food
and shelter availability

* Vehicle strikes and
Intentional killing

http://veganvine. blogspot.com/2013/03/can-plant-ever-be-non-vegan.htmi



Sugar — not as sweet as we think

 Environmental damage from burning sugarcane for hand harvesting
e Soil structural damage

« Particulate matter and toxic gas emissions. formaldehyde and acenaphthylene, both linked
to cancer

e |f it damages the environment, it harms habitat for human and non-human
animals, Is that vegan?



Liquid waste at agave
plantation. Credit: Courtesy
of José Hernandez

http://www.ipsnews.net/2009/08/mexico-tequila-leaves-environmental-hangover/



Does that leave us with sweet nothing?

e Maple syrup — expensive
e Sugar alternatives — artificial? Stevia?

* Honey? — not vegan

e |f honey isn’t vegan then why are food products that require
bee pollination vegan?

* Nut, citrus, stone fruit and pome trees
 Cucurbits, Solans, berries... and so much more



http://www.google.com/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=xHl8uny1Vy2SWM&tbnid=PNtJ5z1gB3dOKM:&ved=0CAUQjRw&url=http://www.flickr.com/groups/1546495@N20/pool/&ei=fZmvUZXVHobhyQHssoHAAg&bvm=bv.47380653,d.aWc&psig=AFQjCNHlrV4uqBm_E6wJUUfc0-UA-NfqzA&ust=1370548975240516




Are you ready to be challenged?

Plastic Pledge

 Pledge to avoid plastic for a week for Earth Day
 Try to buy in bulk

 Collect all the plastic that you do use that week and see how much there is
 Consider signing up for Ridwell — get a free trial
o Visit a bulk buying store like Realm Refilllery

Package Free Grocery

2310 NE ‘Broadway. Portland; OR 97232
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Reflection

* Yes, many studies and Life Cycle Assessments and other studies
show that a plant-based lifestyle has many environmental, social,
health and economic benefits

 Important questions:

o |f you are dedicated to reducing your personal impacts on the environment,
are you walking that talk 3 times a day at mealtime?

e If a food or plastic product harms the environment in its production and that
harms human and non-human animals, is that sustainable?

e | don't claim to have all the answers, but | hope | have given you
something to think about ©



Thank you! Questions and more information:

P VegNews Arficle

Are Your Sweeteners as Vegan and
Ethical as You Are?

By Julie Sinistore, PhD | January 4, 2018

Our Hen House Podcast #411

Our Hen House

. CHANGE THE WORLD FOR ANIMALS
a 501(c)3 nonprofit orga

Available online and on Apple Podcasts,
Android, Google Play, Stitcher and RSS

31


http://vegnews.com/articles/page.do?pageId=10583&catId=5
http://www.ourhenhouse.org/2017/11/episode-411-julie-sinistore-marie-houser/

Thank you

Julie Sinistore

juliesinistore@gmail.com






opportunity
food loss
feed eggs nutritionally equivalent plant replacements

poultry

50%

75%

90%

1}
|
"
= S

beef
feed to food conventional protein- conventional
conversion loss food loss consumption food loss

Animal protein has opportunity costs. E.g., 96% for Beef. That means you could produce almost twice as much protein
from plants than from beef from the same land area and other inputs.

Shepon, A, Eshel, G, Noor, E, & Milo R The goportunity cast of animal based dliets exceeds all food lasses. 2018. PNAS. https7/do.org/10. 107 37pnas 1713820113



https://doi.org/10.1073/pnas.1713820115

Soclal Costs of Carbon and IlIness

mSCC mDirect Col mTotal Col VSLY mVSL

*g 1.8 - 50
= 16 - 45
é 1.4 40
3 12 35
2 1.0 30
c_g 0.8 23
o 20
E 0.6 15
S 0.4 10
w 0.2 5

0.0 0

HGD VGT VGN HGD VGT VGN HGD VGT VGN

Environmental benefits Healthcare benefits Value-of-life benefits

e 3 scenarios: healthy eating and energy intake (HGD), vegetarian & vegan dietary patterns (VGT and VGN)

» Left: The value of environmental benefits derived from estimates of the social cost of carbon (SCC) and the value
of healthcare benefits based on estimates of the costs of illness (Col), including direct healthcare costs and total
costs, which also include indirect costs associated with unpaid informal care and productivity losses from lost labor
time.

* Right: The value of health benefits associated with the willingness to pay for mortality reductions based on the
value of statistical life and life-year (VSL and VSLY).

Springman, et al. Analysis and valuation of health and climate change cobenefits of dietary change. PNAS. doi/10.1073/pnas.1523119113 2016
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Avolded Deaths

. Health and environmental analysis of dietary = Aweight
change for the year 2050 = AC(red meat)
w7
E u AC(fruit&veg)
E 6 * Total
}E'J 5
@
& 4
2 3
S
E I | I
I III ol afl L0 .0 'lI
OFZ OFEZ OFZ okFZ QFZ OFZ OoFEZ OFZ oFEZ o Z
(&) @] o (@] (@] (L (@] O] (0] O
' 858 353 958 353 955 393 955 383 958 983
World Develop- Develop- Western Western  Latin Sub- Eastern South East
A ed ing high  middle America Sahara Medi- Asia  Asia
countries countries income income Africa terranean

» Global guidelines on healthy eating and energy intake (HGD), vegetarian (VGT), vegan (VGN).

» Avoided deaths are relative to the reference scenario in 2050 by risk factor & region.

» Risk factors: changes in the consumption of fruits & vegetables AC(fruit&veg) & red meat AC(red meat), combined
changes in overweight & obesity Aweight, & all factors combined (Total).

Springman, et al. Analysis and valuation of health and climate change cobenefits of dietary change. PNAS. doi/10.1073/pnas.1523119113 2016
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Food Miles

C)  RedMaoat
Chbae Misss
DisrSweetaCond
FrustVegetabe
Dasry Products
Chicken/FishEggs
Cereals/Carbs

severnges [

0 .3 1 1.5

B Cervery
B CithesFresght, Dom
W OtherFresght, Int
M Production CO32
M Production CH4
B Production M0
Praduction HFC
U WholesaieRetal

P 2.3

Chlmate impact, mt CO2e'household.yr

A “localized” diet reduces GHG emissions
per household by about 1000 miles/yr.

Shifting totally away from red meat and
dairy to a plant-based diet reduces GHG
emissions equal to 8100 mi/yr.

Transport of animal products contributes
significantly to their GHG emissions, less so
for plant products.

Food miles contribute only ~11% of
household climate impacts.

Weber and Matthews. Food-miles and the relatives climate impacts of food choices in the United States. Environ. Sci. Tech doi: 10.1021/es702969f. 2008

37



What about grass-fed or “regenerative” grazing?

o Grass-fed increases GHG emissions per amount of meat.
o \Why?
o |f all the beef consumption in the US switched from conventional to grass-fed, that
would require a 30% increase in the number of cattle.

» Grass-fed cattle gain weight more slowly (and reach a lower slaughter weight) than
grain-fed cattle = longer to raise and produce less meat.

 Grass-fed cattle produce 3 times more methane than cows fed grains and methane
Is 25 time more potent a greenhouse gas than carbon dioxide.

° Soil rarhnn nainad fronm “rananaratiia” narazinn ic tamnnraryvy and Anac not

Table 2. Beef cattle population and enteric fermentation methane emissions (in millions of metric tons) of present-day conventional beef
systems and future hypothetical exclusively grass-fed beef systems. *Source: US EPA.

Population Enteric fermentation methane
Cow-calf finishing Total MMT CH,
Conventional 63 493 000 13328 000 76 821 000 4,76
Grass-fed 78 946 000 20876 000 99822 000 6.79
Hayek, et al. 2018 Nationwide shift to grass-fed beef requires larger cattle population, Envi Res. Lett http.//igpscience.iop.ory/article/10.1088/1748- 38

9326/aad401/pdf



Fishing Impacts
e Fishing nets make up 46% of all ocean plastic waste!

By catch and “ghost nets” kill whales, seals, turtles, birds, dolphins and
other fish every year

e Between 2002 and 2010, 870 nets recovered from Washington State
alone contained more than 32,000 marine animals.?

* Not to mention overfishing endangering dozens of fishes

1. https://news.nationalgeographic.com/2018/03/great-pacific-garbage-patch-plastics-environment/, Lebreton et al. 2018 Scientific Reports 2. https.//vwwvncbinimnihgowpubmed/19828155 39



Lower N Footprint in US

 Food-related N N-—2
CL (9 Print
footprint is lower for a =

Veqan In the US Average footprint for your

 But about the same as
the average German

This is the average annual N footprint for
the country you selected.

61lb 7Ib 13lb 6lb
. Food consumption: 70%

Housing: 8%
. Transportation: 15%
. Goods and Services: 7%

Total: 86 Ib

Average US

http://www.n-print.org/

g

Your N footprint

This is your personal N footprint per year.

41b 9lb 11lb 3lb
. Food consumption: 66%

Housing: 14%
. Transportation: 16%
. Goods and Services: 4%

Total: 67 |b

Vegan US

SAERST - m,

A dis T
) “ UniversITy g 1N

o s IVIRGINIA

iz S
Tyt

Average footprint for a
selected country

This is the average annual N footprint of a
country that you can select below.

Germany -

| —
43b 1lb 3lb 1lb

. Food consumption: 89%

Housing: 2%
. Transportation: 6%
. Goods and Services: 3%
Total: 48 b

Average

German
40



\Water

It's not just meat, it’s dairy.

Almonds are not as water
Intensive to produce as
cow’s milk or other dairy
products

How Thirsty Is Your Milk? -
The water footprint, in gallons, of raw ingredients el
in our favorite creamy foods !
One yogurt
- .
fabsaghad é
9 gallons .2
= __.-:_ One scoop of ice cream
t.‘:?-‘:fé‘i:
& v
One glass of soy milk . :3,)'
¢ 9 T slices of cheese
- GLE6EEGHHGE
G686 HELE
. 6 y
S - & 23 gallons
One glass of almond milk S
Note:
w v 06006668666
Peatpeiok BEB6EEBLGG
Netwo
- sayss4.9““‘$““ g
= gallons FEEANNE T
One glass of milk  percup

article screenshois assembled independently by Truth or Drought

Source: motherjones.com/environment/2014/03/california-water-suck

(TTTTITITITITY]
(TTTTIIITTIT
(TTITTIITITL]
(YT 7Y

35 gallons

TTTTT T Y]
ITTT T
GLEGEGLELE
LEbBEEEGHGHE

42 gallons

TITITITTITY]

TYTTITYITT

T T TITYITIT]

T TIITITIYIT]

CTYTTITITTITTL)
50 gallons

(TTTITTITYI Y
(TTIT I Y
T TITTTITT]
bdbGchbbacs
(TITTTTIITT]
(T TTTITY
T TTTITLT])
Gebbbbbads

LbGEaAERLE
9o gallons

TTITTI1IIIT]
(ITYTIIITT
bhbbbdbhdb
 ITITTIITT
1T TITIYIYI Y
(TITT1 111
TTITTII11]
ITTTTITIT ]
TTITTTITIYIL]
TTITTTIIIL]
(TTTTTITYIT]
109 gallons

truth or

DRUDG



42

Animal waste

The largest meat producers generate as much waste as entire countries

sy

- 1056 . .
- : On its own, JBS produces waste equivalent lo
g & 1 that of 1.056 million people: almost India § entire
L popuiation
T3
" &
8 ¥
g c
! q.
g E
§ 2 -—
23
a 7 431
§ 3 =
10
8 3 248 . o e
g 3 - P— -l
5 67 -
2 53 29
o
Jﬂ: . l'.';rl.lII| . r".‘;': .-'"-”-,I,H_. t.tl__—. | ""'..I-
o - oy,

B e o e e e
Animal waste mismanagement drives biodiversity loss and accelerates climate risk



