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Welcome
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Housekeeping 



Objectives 
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• Identify the ways dairy impacts sustainable food systems across 

health, environment and animal welfare

• Describe ways that the dairy community is advancing its 

sustainability commitments

• Apply your knowledge of sustainable food systems as it relates to 

both planetary and public health.



Audience Questions
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• What percentage of US GHG emissions come from agriculture? 

a) 2%

b) 11%

c) 27%

d) 35%

• One serving of milk provides an excellent or good source of how many nutrients:

a) 5

b) 9

c) 13

d) 15



Speakers 
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Frank Mitloehner, PhDJoanne Slavin, PhD, RD Joan Maxwell



How dairy nourishes people throughout life:  

with a focus on nutrition and health domain 

of sustainable food systems

Joanne L. Slavin, PhD, RDN, Professor, College of Food, Agricultural and 
Natural Resource Sciences, Department of Food Science and Nutrition, 

University of Minnesota – Twin Cities
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Development of Nutrition 

Recommendations

• People need to eat to survive by choosing diets that 

optimize health

• Nutrition guidelines tell us what types of nutrients and the 

amounts needed to maximize health

• Nutrient requirements vary greatly over the life cycle and 

are most critical during growth and development
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Nutritional science – nutrients to prevent 

deficiency diseases

• 1941 - National Academy of Sciences began issuing 

Recommended Dietary Allowances (RDAs) 

• “Quantity of nutrients a person needed to                                                      

consume daily to ensure basic good health,                                            

proper growth and reproductive success, and                                            

to prevent nutrient deficiency diseases”

• Nutritional deficiency diseases have been virtually                                           

eliminated in the US thanks to enrichment of                                           

refined grains and other fortification strategies.
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Beyond deficiency diseases:  

Diet and chronic disease prevention 

• The US Senate Select 
Committee on Nutrition and 
Human Needs led by Senator 
George McGovern issued the 
Dietary Goals for Americans 
(1977).

• The underlying premise for 
the work was that “too much 
fat, too much sugar or salt, can 
be and are linked directly to 
heart disease, cancer, obesity, 
and stroke, among other killer
diseases.” 
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From the Science to Me – A Long 

Journey

The Science                                   Policy                               Me 
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http://www.nap.edu/catalog/9810.html
http://www.nap.edu/catalog/6015.html
http://www.nap.edu/catalog/10026.html
http://www.nap.edu/catalog/10925.html
http://www.nap.edu/catalog/10490.html
http://www.nap.edu/catalog/9956.html
http://www.nap.edu/catalog/10609.html


Dietary Guidelines for Americans 1980 - 2010

1980

1985

1990

1995

2000

2005

2010
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Scientific rationale based on various 

research methods:

Dietary Guidelines Advisory Committee 

considers:

• Original systematic scientific reviews

• Existing systematic reviews, meta-

analyses and scientific reports 

• Dietary data analyses

• Food pattern modeling analyses

Issues technical report with nutrition and 

health recommendations

DHHS/USDA uses technical report and 

comments to develop updated Dietary 

Guidelines

Dietary 
Reference 

Intakes 
(DRIs)

Diet 
Modeling

And More!

Systematic 
Reviews
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The Science Behind the Guidelines



Provides 5 Overarching Guidelines: 
1. Follow a healthy eating pattern across the 

lifespan. 

2. Focus on variety, nutrient density, and amount. 

3. Limit calories from added sugars and saturated 
fats and reduce sodium intake. 

4. Shift to healthier food and beverage choices. 

5. Support healthy eating patterns for all.

A healthy pattern includes:
• A variety of vegetables

• Fruits, especially whole fruits

• Grains, at least half of which are Whole Grains

• Fat-free /low-fat dairy, including milk & yogurt

• A variety of protein foods

• Oils

Shift from Individual Foods and Ingredients to Healthy Eating Patterns!
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2015-2020 DGA – A Snapshot

Four nutrients of concern: 

Calcium, Vitamin D, 

potassium, dietary fiber



DGA Impacts Nutrition Policy and the Health and 

Wellness Marketplace 

Nutrition 

Education

Marketing

Labeling

Reformulation 

Policy 

National School Lunch Program

School Breakfast Program
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2020-2025 DGA 

Guidelines: 

A Customizable 

Framework 

• DGA emphasizes four 

“Guidelines” to help make 

every bite count
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2020-2025 DGA Highlights

Adopted a life stage and 

dietary patterns 

approach, like the 2015-

2020 DGA

Provides 

recommendations for 

pregnancy, lactation 

and birth to 23 months 

populations for the first 

time in DGA history

Maintains current 

recommendations for 

added sugar and 

saturated fat (both at 

less than 10% of total 

daily energy)

Maintains current 

recommendations for 

alcohol (≤ 1/day for 

women, ≤2/day for men)

Supports tailoring dietary 

choices due to external 

factors, such as: 

• Personal 

preference

• Cultural foodways

• Budget
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NEW: Dairy Recommendations for 

6 to 23 Mo.

• For the first time, the 2020-2025 DGA provided 

dairy recommendations for infants and toddlers:

– 6-12 months: Cheese and plain yogurt can be 

offered as complementary foods 

– 12-23 months: 

• 1⅔-2 servings* of whole milk, reduced-fat 

cheese, reduced-fat plain yogurt per day 

advised for those who no longer consume 

human milk or formula

• No flavored milk to avoid added sugar 

content
*Heathy U.S.-Style Dietary Pattern
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The Case for Meeting Dairy 

Recommendations

• “Consumption of dairy foods provides numerous health benefits 

including lower risk of diabetes, metabolic syndrome, cardiovascular 

disease and obesity.”

• “When consumed in the amounts recommended by the Food 

Patterns, on average across the calorie levels, dairy foods contribute 

about 67 percent of calcium, 64 percent of vitamin D, and 17 percent 

of magnesium.”

https://health.gov/sites/default/files/2019-09/Scientific-Report-of-the-2015-Dietary-Guidelines-Advisory-Committee.pdf

- 2015 Dietary Guidelines Advisory 

Committee (p. 67)
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https://health.gov/sites/default/files/2019-09/Scientific-Report-of-the-2015-Dietary-Guidelines-Advisory-Committee.pdf


Dietary 

Guidelines: 

Building 

Healthy 

Eating 

Patterns
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Protein Requirements

• Adults require 0.8g protein/kg body weight per day
• Acceptable Macronutrient Distribution Range (AMDR) is 10–35% of 

energy for adults – when your calorie intake is low, you need to eat a 
higher percentage of your calories from protein and choose high 
quality proteins

• Protein needs increase during periods of growth, pregnancy and 
lactation

• Higher protein diets may also be recommended in the elderly 
because of “sarcopenia” – muscle loss
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Sources of Protein in the Diet 
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Dairy more economical than plant-based 
beverages

Excellent Source

Calcium

Iodine

Riboflavin 

Vitamin B12

Good Source 

Protein 

Potassium**

Vitamin D

Phosphorus 

Vitamin A 

Niacin

Pantothenic Acid

Selenium

Zinc

~20¢
per serving*

=

*Based on U.S. average price of unflavored, private label milk, 1 gal.

Source: IRI Total US - Multi Outlet + Conv 2020, YTD ending 10-4-20

**FDA’s Daily Value (DV) for potassium of 4700 mg is based on a 2005 DRI recommendation. In 2019, NASEM updated the DRI to 3400 mg. 

Based on the 2019 DRI, a serving of milk provides 10% of the DRI. FDA rule-making is needed to update this value for the purpose of food labeling.

USDA FoodData Central online at https://fdc.nal.usda.gov/. Mean values calculated from database entries across all fat levels of plain vitamin D-

fortified fluid milk in Legacy, Foundation, and Survey (FNDDS) data sources.

Cow’s Milk Soy Almond Coconut Rice

$0.26 $0.42 $0.41 $0.62 $0.43

PER 8 OUNCE GLASS
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Dairy’s role in reducing hunger globally

• In rural low-income settings, household milk 

production increases household milk 

consumption, and increased milk 

consumption results in improved child growth 

and reduced stunting
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1940s1950s-1960s

1970s
1992

Food for 

Young 

Children

1916

2005

Food advice:  Evolution of USDA’s

Food Guidance – Moderation and Variety
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Nutrition Guidelines Timeline
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An Eating Patterns is More Than the Sum 

of Its Parts

Canada’s Food Guide 2019
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Conclusions
• All dietary guidelines must provide nutrients across different age groups 

from birth to death so nutrient dense foods like dairy, whole grains, fruits, 

vegetables, and protein foods will continue to be on the plate.  

• The Dairy group is critical to Vitamin D and calcium intakes, but should 

also be part of the protein group of myplate.gov as each dairy serving 

provides 8 grams of high-quality protein.

• Cost, sustainability, supply, culture, and convenience all impact food 

intake and must be considered in dietary guidance. 

• Food only provides nutrition when it is consumed, so we must be mindful 

of overzealous rules on sodium, added sugars, and solid fats that 

remove flavored milk, full fat milk, yogurt, and cheese from diets, 

especially for the food insecure in our country.

30



31



Managing methane from livestock 
can be part of a climate solution

Frank Mitloehner, Professor & Air Quality Specialist, Director, CLEAR Center, 
Department of Animal Science, University of California, Davis, fmmitloehner@ucdavis.edu

Last name pronounced: ‘Mit-ler-nah’

mailto:fmmitloehner@ucdavis.edu


CLEAR Center at UC Davis
The Center leverages its two cores 

research and science communication to help 
animal agriculture become more sustainable. 
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United States 
Greenhouse Gas 
2020 Emissions 

by Sector

Total U,S, Emissions in 2020 = 
5,981 Million Metric Tons of 

CO2 equivalent. Source: https://ww
w.epa.gov/ghgemissions/sources-

greenhouse-gas-emissions

35

https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions#colorbox-hidden
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions#colorbox-hidden
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions


Global Warming Potential 
(GWP100) of Main Greenhouse 

Gases

Carbon Dioxide (CO2) 1

Methane (CH4) 28

Nitrous Oxide (N2O) 265
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Half-Life of Main 

Greenhouse Gases in Years

Carbon Dioxide (CO2) 1,000

Methane (CH4) 12

Nitrous Oxide (N2O) 110
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Fossil 
vs. 
Biogenic 
Carbon

Via: 
@sustainabledish
sacredcow.info
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• GWP* is a new metric out of the University of 
Oxford that assesses how an emission of a 
short-lived greenhouse gas affects 
temperature.

GWP* - A new way to 
characterize short-lived 
greenhouse gases

• GWP100 overestimates methane’s warming 
impact of constant herds by a factor of 4 and 
overlooks its ability to induce cooling when 
CH4 emissions are reduced. 

• GWP* accounts for methane’s short lifespan, 
including its atmospheric removal.
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Read the page here: bit.ly/ipcc_ch7
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Oxford Martin, Climate Metrics for Ruminant Livestock, July 2018, 
https://www.oxfordmartin.ox.ac.uk/downloads/reports/Climate-metrics-for-ruminant-
livestock.pdf%C2%A0

43

https://www.oxfordmartin.ox.ac.uk/downloads/reports/Climate-metrics-for-ruminant-livestock.pdf%C2%A0
https://www.oxfordmartin.ox.ac.uk/downloads/reports/Climate-metrics-for-ruminant-livestock.pdf%C2%A0


Cain, M., Allen, M. & Lynch, J. Oxford Martin Programme on 
Climate Pollutants (2019). Read more at: 
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908
_ClimatePollutants.pdf. 
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https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908_ClimatePollutants.pdf
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908_ClimatePollutants.pdf


30% of the 
sector’s 
methane 
reduction goal
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California 
Case Study
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Whitepaper highlighting benefits of incentive-based 
policies in GHG reductions

https://bit.ly/pathwayclear

Use your cellphone 
camera to scan the 
QR code and take you 
to the article.
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Ambitious Goals in California

• California had set 
aggressive targets for 
reducing methane 40% 
below 2013 levels by 2030

• Dairy to reduce 7.2 
MMTCO2e 

• 1.8 MMTCO2e reductions 
coming from mostly beef 
cattle.
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• Paper focuses on California’s efforts to reduce dairy sector methane

• Our analysis shows that California’s dairy sector is well on its way to achieving targets

• Our analysis suggests that continued aggressive GHG reduction strategies will also 
allow the California dairy industry to achieve “climate neutrality” by 2030

• Incentivizing reductions is working and offer a path further.
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The methane reductions from programs and projects in 
place today, coupled with the implementation of a 
moderate feed additive strategy to reduce enteric 
emissions, is on track to reduce methane between 7.6 to 
10.6 MMTCO2e by 2030, from the dairy sector alone.

Meeting the Call: How California is Pioneering a Pathway to Significant Dairy Sector 
Methane Reduction
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Can we eat our way 
out of climate change?

• Omnivore to vegan (per yr) = 0.8 
tons CO2e (Wynes & Nicholas, 
2017)

• One trans-Atlantic flight (per 
passenger) = 1.6 tons CO2e        
(Wynes & Nicholas, 2017)

• Meatless Monday (US) = 0.3% 
GHG reduction (Hall & White, 
2017)

• Vegan US = 2.6% (Hall & White, 
2017)
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Global 
Waste: 
1 out of 3 
calories

40% of food 
in the U.S. 
is wasted
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Cinnamon Ridge Dairy Farm
2019 US Sustainability Award Winner



Dairy farming 
is a circular 

process

•We grow the crops for our cows
•Cows eat the crops and produce

• Milk

• Manure

•We apply manure to the land
•We grow the crops to feed the cows
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It all starts with the soils
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Soil Sampling

Soil Samples 
On 2.5 acre grid

Sample for many 
macro and micro

Precision Ag
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Goals
• Maximum Yield 
• Minimal resources
• Clean Water
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Cover crops
Planted in fall after silage is harvest Resumes growing in the spring.
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Harvested green for feed for heifers
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No-till into the harvested cover crop
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Yield maps

• Indicates soil types

• Yields

• Moisture

65



Field Trials – Which corn is better?

Milk per acre

Digestibility 
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It is all about the cows – Cow Comfort
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Cow Comfort

• Bedding with sand

68



Milk with robots
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120+ data points every day on each cow
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Tailor the feed/cow & know the cost
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Use of AI to tailor the milk schedule by cow

• Constant – the amt of time to hook up the milkers

• Longer time between visits – cow goes through few times in a day

• More milk yield per cow
• Better for the cow

• More milk per robot per day

• Milking more cows
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Cows are great up cyclers of bi-products

• Cover crops

• Whole corn plant

• Cotton Seed

• Soybean Meal

• Coffee creamer

Different regions have

different bi-products
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What the cows produce

• Milk

• Make into cheese
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Manure is the best fertilizer
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Manure – con’t

• More organic matter

• Readily available

• Micro nutrients

• Bacteria
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The Sustainability of Dairy

• Bi-products 
consumption

• Cows manure/ 
applied to soil

• Feed for 
cows

• Crops gown 
for feed –
Utilizing CO2

Growing 
Crops

Feed for 
Cows

Bi-
Products

Manure
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Q&A



THANK YOU! 
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