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Bringing to life the dairy
community’s shared vision of a
healthy, happy, sustainable

world, with science as our
foundation




Global Spotlight on Nutrition and Sustainability
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FAO Definition of Sustainable Diets

SUSTAINABLE DIETS

» Low environmental impacts AND BIODIVERSITY
 Contribute to food and nutrition security & to healthy life FOR POLICY, RESEARCH AND ACTION

* Protective and respectful of biodiversity & ecosystems
 Culturally acceptable

» Accessible

« Economically fair & affordable

* Nutritionally adequate

 Safe & healthy

» Optimize natural and human resources

Bloversity

SNOVEOe 20 0
FAO Headquarters, Rome

© FAO 2012

Proceedings of the International Scientific Symposium, BIODIVERSITY AND SUSTAINABLE DIETS UNITED AGAINST HUNGER,
3-5 November 2010, FAO Headquarters, Rome
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People are Asking...

Is this good for Is this good for Is this good for
my body? the planet? the animals?




Today’s Presenters:

Good for the Planet Good for the Animals Good for the Body
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Frank M. Mitloehner, PhD Juan Tricarico, PhD Katie Brown, EdD RDN
Professor and Air Quality Vice President Senior Vice President
Extension Specialist Sustainability Research Sustainable Nutrition
Department of Animal National Dairy Council National Dairy Council
Science, UC Davis @KatieBrownRDN
@GHGguru
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less land less water
manure
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The dairy community has a voluﬁtary%bﬁ \mitmen
further reduce GHG 25% by 2020

US Dairy Stewardship Commitment Capper J. Cady A. Bauman D. 2009. The environmental impact of dairy production; 1944 compared with 2007. Journal of Animal Science. 87:2160-2167
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GHG & GWP

Global Warming Potential (GWP) of
Main GHG

= Carbon Dioxide, CO, 1

= Methane, CH,
= Nitrous Oxide, N,O




Life Cycle Assessment

Emigsions Import/f
Feed <@t Export

Herd s Product

Ermisions
Ermitssions

Fertilizer === Spil Manure <= TIPort/

Emi=sicns Ernissions

(NRC, 2003)



Livestock Environmental
Assessment and Performance
Partnership (LEAP)

e Internationally agreed sector-level
methodologies and guidance to allow

e transparent,
e robust,

e and fair measurement of the
environmental performance of
livestock supply chains

e FAO / LEAP LCA Guidelines officially
released




Processing -

There are more than 1,000 U.S.
processing plants that turn

milk into cheese, yoqurt, ice cream,
powdered milk and other products.

Milk Transport

Milk is transported from farm to
processing company in insulated
tanker trucks. The average truck
carries 5800 gallons of milk and travels
approximately 500 miles round trip.

Milk production

Dairy cows are housed, fed and

milked on dairy farms across
the country. On average, a cow
in the United States gave about
21,345 pounds of milkin 2012.

Production of feed for cows —

The dairy supply chain begins with
growing crops such as corn, alfalfa hay
and soybeans to feed dairy cows.
About 35 percent of feed is grown

on the farm by dairy farmers; the rest
is purchased from other farmers.

+ Packaging

Packaging is typically done by the dairy
processor. Both paperboard and plastic
containers are designed to keep dairy
products fresh, clean and wholesome.

Distribution

Distribution companies deliver dairy
products from the processor to
retailers, schools, and other outlets
in refrigerated trucks.

Retail

Milk and dairy products are available
at 178,000 retail outlets of all shapes
and sizes—from convenience stores
and neighborhood groceries, to large
discount stores and warehouse outlets.

Consumer

Milk and milk products deliver
many essential nutrients to the
diet of Americans.




Dairy is ~2% of Total US Greenhouse Gas Emissions

U.S. Dairy Carbon Footprint — All Products

[otal emissions = 137 MMT (2% of total U.S. GHG emissions)

I Feed Production

* | On-Farm Emissions

I Feed +On-Farm

I Processing, Distribution
B Retail

I Consumption

B Retail + Consumption
Il Whey

Source: Greg Thoma et al., Greenhouse
Gas Emissions from Milk Production and
Corsumption in the United States, A cradle

to grave life cycle assessment, 2008.
International Dairy Journal, 2012, accepted.

FLUID MILK OTHER DAIRY :
35 MMT CO,e 0.5% CHEESE & WHEY (estimates)
of USTotal 54 MMT CO,e 0.5% of USTotal 48 MMT CO2= 0.5% of US Tatal

Source: G. Thoma et al. Volume 31, Supplement 1, Pages S1-S100 (April 2013)




Key finding: Dairy uses ~5.1% of U.S. water withdrawal

NS S
- °

Dairy Dairy feed
on-farm use: irrigation:
0.19% , 4.9%

total U.S. water ) of total U.S.
withdrawal water withdrawal

Henderson, A., Asselin, A., and Heller, M., et al., U.S. Fluid Milk Comprehensive
LCA. University of Michigan &University of Arkansas, 2012.




National-Level U.S. GHG Inventory
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Nitrous Oxide (N‘,O)

Emissions in 2014

Fluorinated Gases :
Methane (CH)

Carbon Dioxide (CO2)
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by Economic Sector in 2014

Electricity Transportation Agriculture Commercial Residential

el
Source: EPA (2016)

Emissions from ALL (plant and animal) agriculture practices;
excluding land-use change and fuel combustion
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Global Waste: 1 out of 3 ca

National Geographic




World population development
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4.5 Billion + population of USA in 10 years

. There are more'-peopl,e‘ living inside
1 ‘thisicircle than outside of it.
Tl : L T i




Today and Tomorrow’s Markets
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POPULATION GROWTH
BY REGION




Consumption is growing rapidly in
developing countries

__—

————

I I I I
1970 1980 1990 2000

Roots and tubers Cereals
Meat Milk

Eggs

Per caput consumption of major food items in developing countries — kg per caput per year (index numbers 1961=100)



... driven by incomes ...
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Relationship between total
greenhouse gas emissions and milk
output per cow
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1,000 2,000 3,000 4,000 5000 6,000 7,000 8000 9,000
Output per cow, kg FPCM per year

H. Steinfeld, 2015




FAO (2010)
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Mitigation: interventions to improve productivity

Mitrous oxide
emissions depend
on nos. of

Decreased
methane

emissions per .
Improved animal animals, feed,

Fertility manure
management,

soil & weather

Decreased
Improved No. of animals
Health required per kg

product Carbon dioxide
emissions from land use
change associated with
livestock depend on
Increased carbon energy density of feed,
dioxide emissions carbon content of soil,
per kg feed management practices,
weather

Improved
genetics

Gill et al. (2010)




US Dairy Trends

e In 1950, there were 25 million dairy cows in the US,
vs 9 million today

e With 16 million fewer cows (1950 vs 2018), milk
production nationally has increased 60 percent

e The carbon footprint of a glass of milk is 2/3 smaller
today than it was 70 years ago




Methane Enteric Emission Research




Manure Methane Benchmarking Research










(.- . ’ . V ‘ . » . -
- Juan Tricarico, PhD
OO O r n I I I l S VP Sustainability Research, NDC




Innovation is the Historical Driver of U.S. Productivity

and Reduced Environmental Impact

U.S. yield increase: 1961-2009
25000 Milk yield (Ibs. per cow per year) » Milk production per cow in the U.S. has
iIncreased 280 lbs. per year since 1961

20,000 . . . .
* The increase was driven by innovation

(dairy cow breeding, housing,
management, feeding)

15,000

10,000 st improved . _ . ,
breeding » American dairy farmers improved milk

(food) production while using less natural
resources thus protecting the environment

5,000

0
1961 1969 1977 1985 1993 2001 2009

USDA-NASS, http://www.nass.usda.gov/Data_and_Statistics/Quick_Stats_1.0/index.asp, Last accessed 250CT10
USDA-ARS-AIPL, hitp://aipl.arsusda.gov/eval/summary/trend.cfm, Last accessed 26,0CT10

g @NtIDairyCouncil c NationalDairyCouncil.org



http://aipl.arsusda.gov/eval/summary/trend.cfm

FARM Animal Care Program

Farmers
Assuring
Responsible

Management

~98% of U.S. milk comes
from farms participating in
the FARM Program

0 @NtIDairyCouncil c NationalDairyCouncil.org

ANIMAL CARE ANTIBIOTIC ENVIRONMENTAL
STEWARDSHIP STEWARDSHIP

Anima. Care

Mi ke aaf
Drug Resicue Preventin®



Dairy Cows Contribute to the Nutrient Cycle of the Food System

Honoring the Harvest is about how we
work together to use food with good
purpose, so it's never wasted.

That means ensuring all people have access
to nutrient-rich foods and also utilizing
parts of food people can't or won't eat by
moving nutrients through food systems —
from people, to animals and back to the
land to grow more food sustainably —
rather than going to a landfill. We all have

a role to support this cycle and build
sustainable food systems that benefit
people, communities and the planet.

Learn how the dairy community
contributes to a natural nutrient cycle.

A 4

L% U.S. DAIRY.

NEALTHY FROPLE « SEALTHY FRODUCTS « MEALTHY FLAMEY

INNOVATION NDC

NATIONAL OAIRY COUNCIL ©2018 imnovedon Cecfer for US. Dawy and Netonsl Dary Councd | 36

NATIONAL DAIRY COUNCIL™



Cows Have Specific Nutrient Needs Based on Life Stage




Customized Cow Nutrition

v’ Start with analysis of available forages

« Dairy cows require fiber to ensure rumen function
v’ Forages or roughage are coarse or bulky feeds

* Whole plants including leaves and stems

 High fiber content (30% and above)

v Concentrates included to provide balance; they are
concentrated sources of energy, protein or other nutrients

v" Use software to balance the diet

« Match nutrient supply to specific nutrient requirements for
each animal class




Homegrown
Forages

Four feed groups and plentiful water provide the
balanced diet and nutrients necessary for dairy cow

well being and milk production in the U.S

Byproduct
Feeds
Whole
Grains

Feed
Supplements

> 7\ ’ Water

N

\ / ‘
Y
* Pasture + Soybean meal «Corn +Fats
- Alfalfa hay/silage + Canola meal - Wheat * Minerals
» Grass hay/silage * Citrus pulp - Barley * Vitamins
» Corn/oat/sorghum/ - Whey - Oats * Yeast
wheat silage + Almond hulls = Sorghum + Sodium bicarbonate
* Wheat/oat straw + Distillers grains * Whole soybeans + Enzymes
* Brewers grains « Amino acids
+ Cottonseed

0 @NtIDairyCouncil c NationalDairyCouncil.org ND
NATIONAL DAIRY COUNCIL™




Cows and People are Not Competing for Food

FACT: 20% of what cows eat
could be eaten by people

0% 2% 4% 6% 8% 10%

corn grain  EXA
distiller's grains &
high moisture corn grain &
corn gluten feed KX

cottonseed [

= o = N N
X ES X X X

soybean meal %

canola meal FEZ

B Edible by composition

barley [EB&
H Non-Edible by composition

Excludes fiber (human-indigestible) and
ingredients with more than 30% fiber

0 @NtIDairyCouncil c NationalDairyCouncil.org

Reality: Only 2% is eaten by people
based on food industry demand

0% 2% 4% 6% 8% 10%

B Edible by demand

B Non-Edible by demand

Reflects food industry’s response to
consumer preferences and eating habits



Balancing Tradeoffs - Key to Sustaining Healthy People
and a Healthy Planet

PNAS modeling study compared nutritional adequacy and greenhouse gas
emissions from least-cost diets with and without animals

« 23% increase in total U.S. food supply, but mostly from corn and soybeans

* Need to eat more food to meet nutrient requirements due to the lower essential nutrient density
in plant-based foods available

» (Greater excess calories eaten by people

* Deficiencies in essential nutrients —calcium, vitamins A and B12, and arachidonic, EPA and
DHA fatty acids

« Plant-only diets unable to support the nutritional needs without nutrient supplementation

* Only 2.6% reduction in total U.S. greenhouse gas emissions

http://dx.doi.org/10.1073/pnas.1707322114



http://dx.doi.org/10.1073/pnas.1707322114

Nourishing Cows = Nourishing People

® - Dairy cows’ diets are primarily made up of foods people
can't eat

 Dairy cows turn plants and by-products into high-quality
protein, nutrient-rich milk to nourish people, because of
their unique, 4-chambered stomach and digestive
process

i + Dairy cows make a net positive contribution to the food
B supply through milk and dairy foods in the United States

NDC |-
NATIONAL DAIRY COUNCIL"



Katie Brown, EdD

Good for the Body = s



Milk:

9 essential
nutrients

Cheese:

6 essential » :
nutrients Protein Riboflavin
. Calcium  Pantothenic
PrOt_e'n Vitamin D acid
- e Phosphorus ~ N1acin
- Phosphorus Vitamin A Vitamin B12
Vitamin 5‘12
Pantothenic Acid
‘Niaciri \ f

Yogurt:
[ essential

nutrients

Protein
Calcium
Phos@orus

Vitamin B12 .,
Pantothenic Acid

Riboflavin

-

ZinCud




Nearly 9 in 10 Americans Fall Short on Dairy Recommendations

Vegetables

Fruit

Total Grains

Dairy

Protein Foods

Oils
Added Sugars

Saturated Fat

Sodium

2015-2020 Dietary Guidelines for Americans
Dietary Intakes Compared to Recommendations. Percent of US Population Ages 1 & Older Who Are Below, At or Above Each Dietary Goal

0 @NtIDairyCounci

c NationalDairyCouncil.org

Intake Below Recommendation or
Above Limit

Intake At/Above Recommendation
or Below Limit

Americans consume,
on average, <2 cup
equivalents of dairy

foods/day. Adding just

one more dairy serving
a day could help close
the gap.

National Dairy Council. NHANES 2011-2014.

100

80

60 40 20

% Population Below
Recommendation or Limit

20 40 60

% Population Above
Recommendation or Limit

80

100




3 Servings of Milk Deliver a Unique Nutrient Package

PROTEIN
50% DV 2000
= 7 4 large (50 g hardbciled egge
CALCIUM
LA Y XXX XN )
pprcx. 17 oupe of raw kale ... the amount of many
PO @ @ @ potential alternatives to
Three e d i of ociedi et omy b provide sufficient calcium
servings of VITAMINE,, would provide too many
milk wor © D MDD calories and/or be a large
. approx.i Ib of pork chopa
provide =TT amount to consume
ERENE oy @ daily.”
|eve| Of PANTO’IHENICA::IBDQ(::dmbmm“
nutrients oy B e T e “...bioavailability of the
found in _____ceSamdadbe) calcium in vegetable
these o i B B products has not been
foods approx. 3 cups of sioed red peppers addressed and could
o = e e pose a concern.”
65 oz of sardines (spprox. 15 sardines)
NIACIN ) 2010 Dietary Guidelines
e - ."‘ 'T‘ Y'Y Advisory Committee
— approx. six large white mushrooms

Report. Appendix E3.6

https://www.nationaldairycouncil.org/content/2018/three-servings-of-milk-deliver-a-unique-nutrient-package

0 @NtIDairyCouncil c NationalDairyCouncil.org




. Micronutrients (%DV) Visit nationaldairycouncil.org for
70 u Unsweetened Almond Beverage ® 1% Milk . .
) flashcards on cow’s milk
. and dairy alternative beverages
5
g 40
&
2
20
10
. wa ,.n Nutritional Profile of Milk Compared to
P R S q.ﬁf & Unsweetened Almond Beverage——
=B @ Calories Ingredients
Micronutrients =3 _ - . =
3 g Unsweetened Almond 1% Milk 1% Milk: 3 ingredients
Good/Excellent Source Sodium 'S 40 100 Lowfat Milk, Vitamin A
. ) calories calories Palmitate, Vitamin D3
Unsweetened Almond: Milk: Unsweetened Almond: 1% Milk: 0 i
nsweetened Almond:
6 essential nutrients® 9 essential nutrients 190 mg 105 mg - : . L 14 ingredients**
including protein* B Macronutrients*** Almondmilk (Filtered Water,
Almonds), Natural Flavor,
RO e SR HND FO0.SSI0TE Samns pdsc We e ey sl Per8oz.  Unsweetened Almond 1% Milk Sea Salt, Locust Bean Gum,

*New %DV conversicns were done to align with the Final Rulle: Revision of the Nutrition and Supplement Facts Labels for nutrients availsble on product Nutrition Facts parel .
Sunflower Lecithin, Gellan Gum,

Total Fat (g) 2.9 2.4 Calcium Carbonate, Vitamin
E Acetate, Zinc Gluconate,
Saturated Fat (g) 0 13 Vitamin A Palmitate, Riboflavin
Carbohydrate (g) 2 12 (B2), Vitamin B12, Vitamin D2
Sugars (g) 0 12
Added Sugar* (g) 0 0 Did You Know?
, ) , _ Protein (g) 2 8 M“tk_CO't‘s'fai(')‘SI?’ ;‘ge"ﬁak .

https.//www.nathnaldalrycouncn.org/contept/ZO18/how-m|Ik- T R T nutrients. Only vitamin A an
compares-to-various-plant-based-alternative-beverages "'wmummwmm WO1083 o 100D SRR2S $14091

) ’ 2018 National Dairy Council
0 @NtIDairyCouncil c NationalDairyCouncil.org @ v



2005, 2010, 2015
Dietary Guidelines
Recommend

3 Daily Servings of
Dairy Foods
for Those >9 years

e @NtIDairyCounci c NationalDairyCouncil.org

“Moderate evidence also
indicates that intake of
milk and milk products is
associated with a
reduced risk of
cardiovascular disease
and type 2 diabetes and
with lower blood pressure
in aadults.”

2010 Dietary Guidelines Advisory
Committee Report

DIETARY =%

GUIDELINES
FOR AMERICANS
2015-2020 .
, EIGHTH EDITION
Qs
AN BV

“Consumption of dairy
foods provides numerous
health benefits, including

lower risk of diabetes,

metabolic syndrome,
cardiovascular disease
and obesity.”

2015 Dietary Guidelines Advisory
Committee Report

NATIONAL DAIRY COUNCIL™



Growing Evidence: Dairy Food Consumption has a Neutral or
Beneficial Association with Reduced Risk for Chronic Diseases

Total # studies

Type of Studies (published 2009-2015)

Dairy and 3 Meta-Analysis/Systematic Reviews vV
Cardiovascular Disease 15 Prospective Cohort studies A AL A A A A4 444441

0 Trials
Dairy and 2 Meta-Analysis/Systematic Reviews vV
Blood Pressure 6 Prospective Cohort studies VYV

10 Trials VIV B 55
Dairy and 5 Meta-Analysis/Systematic Reviews 224444
Type 2 Diabetes 14 Prospective Cohort studies R AR R R R R R R R R R4

0 Trials

0 @NtIDairyCounci c NationalDairyCouncil.or

Confidential - For Discussion Purposes Only



Plant-based in Perspective

2015-2020 Dietary Guidelines For Americans Dietary Patterns are
Plant-Based and Incorporate Animal Foods

Healthy Healthy Healthy
US-style Vegetarian Mediterranean-
Pattern Pattern style Pattern
3 servings LF/FF 3 servings LF/FF 2 servings LF/FF
dairy foods per dairy foods per dairy foods per
day day day

Dairy 3 2 2 cup eqg/day
Seafood 8 2 16 0z eqg/wk

https://health.gov/dietaryguidelines/2015/resources/2015-2020_Dietary_Guidelines.pdf

0 @NtIDairyCounci

c NationalDairyCouncil.org



Plant + Animal Foods = Improved Nutrient Intakes

NHANES Modeling Study
N=17,387, > 2 years

“Specific recommendations to
increase low fat and nonfat dairy

foods in conjunction to increasing
healthy plant-based foods will help
to close some of the nutrient gaps
currently present among Americans
of all ages.”

Cifelli et al. Nutrients 2016

*NDC sponsored study

e @NtIDairyCouncil c NationalDairyCouncil.org

Modeling Scenario Improved Insufficient
Intakes Intakes
Double usually Magnesium Calcium®
consumed plant-based lron Protein
foods Folate Vitamin A
Vitamin C Vitamin D*
Vitamin E
Double milk, cheese, Calcium*
yogurt Vitamin D*
Vitamin A
Protein
Magnesium

* = Nutrient of Public Health Concern



Host of Resources on nationaldairycouncil.org

10+ Science Summaries
SDGs Infographics
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SCIENCE SUMMARY: Mik & Health NOC

SCIENCE SUMMARY: Nutrient Contributons ~ INIDC.
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e A e e tenge ——— =™ }% Bl SCIENCE SUMMARY: Dairy in Healthy Eating Pattems INIDC.
s b LA A
DAIRY: PART OF THE SOLUTION TO Drinking milk helps Amenicans meet dairy food f }/ ’ imool
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73%of caim, 57675 o erin D, 15 25%

Americans can iy e many benfts daiyprovids.

Orinking milk helps.
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s o i e e
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| Eating pattems have emerged as a valuable way to guide healthy eating
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Most Americans are not eating recommended amounts of dairy "7
/Adding one serving of low-fat or fat-free dairy foods each day can help. ich.
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Srcng evdnce, ndlower 1k or T20, s on moderse ey ©
3
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o ey =
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US.OARY SUSTANASILTY | BEIINNOVATION Milk’s Inherent Nutrition Profile is w/“",‘ﬂﬁ‘ﬂ'ﬁi""\‘
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« Nutrient-rich profilein Nutritional Profile of Milk Compared to
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25 cssenial mariees Almond L]

~ Hoh qualty proteln

~ o aded sugars z Calories Ingredients

3 Unsweetened Almond 1% Milk 1% Milk: 3 ingredients.

+ Mikis the leading food source 2 Lowtat ik, Viamin A

©f publc health ancem” for 4 R gLk Palmitte, Vitamin D3

~ Potassium? Unsweetened Almond: ®
Z VtaminD 14 ingredients**
i Macronutrients*+* e R Laarn how the oley communtty
) privoi kg Contributes 1 3 hatura mutriat cyc.
Fanitbclmeeds iy Unsweetened Almond 1% Milk Sea Sa, Locust Bean Gum, v
Sunflower Lecitin, Gellan Gur,
Total Fat (g) 29 24 Calcium Carbonate, Vitamin
€ Acetats, Zinc Ghconate,
st e sl [ R 0 : B Vianin & Paimate, Rbofiain
T TR e 2 [ (82), Vitamin B12, VRamin D2
R R Sugars (9 o b
42015 2020 Oy Gldeies or Amarns $1pE6En 2015 ‘added Sugar* (g) 0 0
roten Wik contais © essetal
protn (o) 2 9 nutrens. Only viamin A and D INNOVATION
e e e L BENMTION NOC R

©2018 tora Dt Cunci
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https://www.nationaldairycouncil.org/content/2018/how-milk-compares-to-various-plant-based-alternative-beverages
https://www.nationaldairycouncil.org/content/2018/how-milk-compares-to-various-plant-based-alternative-beverages

Visit
nationaldairycouncil.org
to join
Dairy Nourishes Network members will receive:
Quarterly updates
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