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• I’m an advocate for therapeutic 
carbohydrate reduction and 
ruminant agriculture

• I’ve worked in forage agriculture

• I work for a forage seed company
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Agronomy

The science and technology of 
producing and using plants in 
agriculture for food, fuel, fiber, and 
land restoration. 
It is both a humanitarian career 
and a scientific one.

3American Society of Agronomy (2014). About Agronomy. Retrieved from https://www.agronomy.org/



Forage - Edible parts of plants, other than separated grain, 
that can provide feed for grazing animals, or that can be 
harvested for feeding. Includes browse, herbage, and mast.

Allen, V. G., et al. (2011) 4



Ruminant

An even-toed ungulate (hoofed) mammal that chews the cud regurgitated from its rumen. The 
ruminants comprise the cattle, sheep, antelopes, deer, giraffes, and their relatives.

Allen, V. G., et al. (2011) 5



My n=1
A Christmas Story
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2007 2010
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When you improve your health,

you are improving the world!
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Healthy people and healthy soils, thanks to 
ruminant animal agriculture!
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3 essential keys

Animal source foods are the key to
• Public health
• Sustainable food systems
• Culture & traditions

10
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The preponderance of high-quality 
evidence from all scientific disciplines 
strongly suggests that the most likely 
harm associated with animal source 

food consumption is from
not consuming enough.
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“… one can be fed but not nourished. Animal 
source foods have a particularly important, if 
not an essential role in nourishing people …”

Dr. Jimmy W. Smith, Director General ILRI



Sustainable Food Systems Require Livestock
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N P2O5 K2O
Corn 153.9 59.9 46.2
Soybeans 190.0 44.0 70.0
Winter wheat 74.4 38.4 23.6
Oats 26.7 10.8 8.2
All hay (tons) 86.1 27.3 81.9
Cow-calf 5.0 3.5 0.5

Nutrients removal per acre
average yields, Missouri

https://grasslandrenewal.org/2021/10/14/navigating-high-fertilizer-prices-in-ruminant-livestock-operations/
https://www.canr.msu.edu/field_crops/uploads/archive/crop_removal_charts.pdf
https://www.nass.usda.gov/Statistics_by_State/Missouri/Publications/Press_Releases/2021/20210112-MO-Annual-Crop-
Production.pdf
https://www.cattletoday.com/threads/missouri-stocking-rates.118886/

https://grasslandrenewal.org/2021/10/14/navigating-high-fertilizer-prices-in-ruminant-livestock-operations/
https://www.canr.msu.edu/field_crops/uploads/archive/crop_removal_charts.pdf
https://www.nass.usda.gov/Statistics_by_State/Missouri/Publications/Press_Releases/2021/20210112-MO-Annual-Crop-Production.pdf
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$868 Potash

$1,022 Urea
$1,033 DAP

April 6, 2022

https://grasslandrenewal.org/2021/10/14/navigating-high-fertilizer-prices-in-ruminant-livestock-operations/
https://agfax.com/2022/04/06/dtn-fertilizer-trends-dap-fertilizer-price-now-at-highest-price-in-history/

https://grasslandrenewal.org/2021/10/14/navigating-high-fertilizer-prices-in-ruminant-livestock-operations/


Grass & leaves
57%Crop residue

22%

Fodder crops
10%

Other inedible**
3%

Other oilseed cakes*
3%

Grains
4%

Soy cakes
1%

Global Ruminant Feed Ration (~5 Billion Tonnes of Dry Matter)

* - Rapeseed, cottonseed, and palm fruit
** - By-products from corn, sugarcane, sugar beet, and brans

Mottet, 2018 16



Milkfat
34%

Lactose
34%

Protein
26%

Minerals
5%

Vitamins
1%

Average Components of Milk Solids, New Zealand

Turning 43 pounds of grass dry matter*
into 5.3 lb of milk solids per day!

(*fresh weight = 286 lb)
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“You cannot replace food production
with food processors.” Vaughn Holder
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“Essentially, all life depends upon the soil ... There 
can be no life without soil and no soil without life; 
they have evolved together.” 

Charles E. Kellogg, USDA Yearbook of Agriculture, 1938

19Baldwin, M., et al. (1938)



“[Grasslands of the world] stand twixt a world of plenty and a world 
of famine; between a land surface of green oases and a land of 
desert; between surface soil stability and accelerated erosion.”

B. Levy, VII International Grassland Congress, 1956  

Allen, V. G., et al. (2021) 20



Why We Need a Ruminant Revolution:
Combating Malnutrition and Metabolic Illnesses to Enable Sustainable Development

P.J. Ballerstedt*, D.B. Hannaway, T.D. Noakes
Joint International Grassland & International Rangeland Kenya 2021 Virtual Congress

* - Presenting
Video presentation - https://youtu.be/BXxCUhOt_bo 21



22

“We’ve only got (fill in the blank) years 
until (fill in the blank) happens”
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“Half of people worldwide who need insulin to treat type 2 diabetes will 
not receive it in 2030 unless access is improved” 

“If all you have is a hammer, 
everything looks like a nail“

Gee, if only there was some demonstrably proven lifestyle intervention that  could 
reduce Type 2 Diabetics’ need for insulin… 



Malnutrition today

800 million caloric deficit
2.2 billion overweight/obese
Undernutrition is not synonymous 
with caloric deficit
Overfed, undernourished
“Protein/Energy Malnutrition is by far 
the most lethal form of malnutrition –
Children are its most visible victims.”

24World Health Organization (2020)



Our Children

Globally, under 5 year old:
• Over half are deficient in 

micronutrients (e.g. iron, vitamin 
A, zinc) vital for healthy 
development.

• Nearly a quarter are stunted
• 7% are wasted
• 6% are overweight

25UNICEF, WHO, World Bank (2020)
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% Cal Animal % Cal Plant

Percent of food calories from plant products

FAOSTAT database
Degado, C.L., et al. (1998) 26



This is unsustainable
Non-communicable (or chronic) 
diseases (NCD) 71% of all deaths globally

Insulin resistance & hyperinsulinemia 
are at least aggravating, if not causal 
factors
Global scope

Half of adults in China, India & USA
80% live in LMIC
Most don’t know they’re afflicted

150%↑ in T2D by 2030
Obesity is a symptom not the cause

27



Global [Crude] Protein Supply

Animals, 
38%

Cereals, 41%

Vegetables, 6%

Pulses, 5%

Other Plant, 4%
Oilcrops, 3% Starchy Roots, 

3%

Milk (excluding butter)10%

Pig7%

Fish & Seafood6%

Poultry6%

Cattle & Buffalo4%

Eggs3%

Sheep & Goat1%

Other Animal1%

28
FAOSTAT data



Indispensable Amino Acid deficiency

• Functions in all three conditions
• Tissue-specific insulin resistance
• “Double Burden” of malnutrition
• Undernutrition is not

synonymous with caloric deficit
• Overfed, undernourished
• Subclinical Kwashiorkor?

Berg, E. and H. Stein (2021) 29
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Humanity’s existential crisis is 
insufficient animal source food!



There is a complete disconnect between
the reality of [nutrition] science and

the authoritarian designs of many [nutrition] agitators.
Quote from Steven F. Hayward, edited by Sodfather

31



32UNICEF, WHO, World Bank: Joint child malnutrition estimates (JME); https://data.unicef.org/wp-
content/uploads/2021/07/JME-PPT-UN-regions-2021.pptx

Percentage of children under 5 
affected by stunting, by country, 
20201

≥30% (very high)

20 – <30% (high)

10 – <20% (medium)

2.5 – <10% (low)

<2.5% (very low)

Modeled estimate not 
available

Source: UNICEF, WHO, World Bank Group, Joint Child 
Malnutrition Estimates, 2021 edition. 
Note: 1. The collection of household survey data on 
child height and weight were limited in 2020 due to the 
physical distancing measures resulting from COVID-19; 
only four national surveys with at least some field work 
in 2020 are included in the JME database. The JME 
estimates are therefore based almost entirely on data 
collected before 2020 and do not take into account the 
impact of the COVID-19 pandemic.
These maps are stylized and not to scale; they do not 
reflect a position by UNICEF, WHO or World Bank Group 
on the legal status of any country or territory or the 
delimitation of any frontiers.

STUNTING - Prevalence, by country, 2020



33https://sdg-tracker.org/good-health



34Imamiura, F., et al. (2015)



“Nutrient dense”

“Vegetables, fruits, whole grains, 
seafood, eggs, beans, peas, and 
lentils, unsalted nuts and seeds, 
fat-free and low-fat dairy products, 
and lean meats and poultry—
when prepared with no or little 
added sugars, saturated fat, and 
sodium— are nutrient-dense 
foods.”

35Dietary Guidelines for Americans, 2020-2025 — Page viii



“Nutrient dense”

“Vegetables, fruits, whole grains, 
seafood, eggs, beans, peas, and 
lentils, unsalted nuts and seeds, 
fat-free and low-fat dairy products, 
and lean meats and poultry—
when prepared with no or little 
added sugars, saturated fat, and 
sodium— are nutrient-dense 
foods.”

36Dietary Guidelines for Americans, 2020-2025 — Page viii



37Dietary Guidelines for Americans, 2020-2025 — Page 22



"Ecosystems are not only more complex than we think; 
they are more complex than we can think.“

Frank Egler, ecologist 

38



Soil Health
Animal Health & Welfare

Animal Performance & Meat Quality
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Image adapted from Sarah C. Klopatek, Ph.D 39
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Animal- vs
plant-source foods

• Energy 
- Isocaloric quantities ≠ isometabolic

• Protein & minerals
- Isometric quantities ≠ isometabolic

• Vitamins 
- “Requirement” is dependent upon 

source

42



Is Kcal/acre the best metric?

43



When is “Protein” not Protein?
(and other ruminations)

September 2020

Peter J. Ballerstedt, PhD

44



Average daily per capita protein consumption 
relative to average daily protein requirement

45
Moughan, P. J. (2021)

Developing countries & territories

Average 
daily protein 
requirement

Uncorrected for protein quality
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Average daily per capita protein consumption 
relative to average daily protein requirement

Moughan, P. J. (2021)

Developing countries & territories

Average 
daily protein 
requirement

Corrected for protein utilizability



What they say ain’t so

“The “ounce equivalents” of protein 
food sources as expressed in the 
DGAs are not metabolically 
equivalent in young healthy 
individuals.”

Park, S., et al. (2021)
47



“…the “environmental footprint” 
associated to the production of animal 
vs. vegetal protein-containing food 
products, needs to be re-evaluated on 
the basis of the content of essential 
amino acids in foods.”

Tessari, P., et al. (2016). "Essential amino acids: master regulators of nutrition and environmental footprint?"  
Scientific reports 6: 26074

48
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GHG Footprint (in kg CO2eq) of eating enough food to acquire 1/3 of a typical adult (25+) 
recommended intake of Iron, Zinc, Calcium, Folate, Vitamin A & B12

Unrefined grain products

Refined grains

Whole grains

Beef

Lamb/mutton

Chicken

Crustaceans

Cheese

Pork

Fresh fish

Cow milk

Nuts

Eggs

Pulses

…..Liver
0 5 10 15 20 25

Beal, T. Manuscript under development.
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“…expressing methane emissions as CO2 equivalent emissions 
using GWP-100 overstates the effect of constant methane 
emissions on global surface temperature by a factor of 3-4 over 
a 20-year time horizon…” 

IPCC (2021)



If the diet isn’t appropriate for 
growth and development, 

perhaps it isn’t appropriate 
for healthy aging…

“The DGE [German Nutrition 
Society] does not recommend a 
vegan diet for pregnant women, 
lactating women, infants, children 
or adolescents.”

Richter, M., et al. (2016) 51



Better Lives Through Livestock

Hulett, J. L., et al. (2014)
Neumann, C. G., et al. (2007) 52



53Hackney, K. J., et al. (2019)



First 1,000 days

• 1/3 or women of childbearing 
age are anemic

• B-12 deficiency wide-spread

• Only 40% of infants (<6 months) 
are exclusively breastfed

54FAO (2018) 



First 1,000 days

“Animal-source foods are the best 
sources of high-quality nutrients.” 
[for children 6 – 23 months of age]

55World Health Organization (2014)



First 1,000 days

“...59 percent [of children 6 to 23 
months, globally] are not fed eggs, 
dairy, fish or meat.”

56UNICEF (2019)



Malnutrition today

“In particular, a diet that is low in animal source foods typically results in 
low intakes of bioavailable iron and zinc, calcium, retinol (pre-formed 
vitamin A), vitamin B2 (riboflavin), vitamin B6 and vitamin B12.”

57

Deficiency Prevalence Consequences
Multiple micronutrient 
deficiencies

“Common in several parts of 
the world”

A deficiency in one 
micronutrient can impair the 
utilization of another.

WHO and FAO (2006)



Type 2 Diabetes’ “Footprint”

The average American with Type 2 
Diabetes uses pharmaceuticals 
equal to 2 metric tons of CO2
equivalent (CO2e). 
If their use of those diabetes-
specific pharmaceuticals was 
eliminated, it could result in a 
reduction of almost 50 million 
metric tons CO2e.

58
Belkhir, L. and A. Elmeligi (2019)
Scarborough, P., et al. (2014)
Eytan, E. (2019)



That’s equivalent to 

>10.8 million passenger cars 
driven for one year
4% of the registered passenger 
vehicles in the US
4.7x the cumulative sales of plug-in 
electric vehicles (as of Dec ‘21)
Per year!

59

https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle
https://www.statista.com/statistics/192998/registered-passenger-cars-in-the-united-states-since-1975/
https://en.wikipedia.org/wiki/Plug-in_electric_vehicles_in_the_United_States

https://www.epa.gov/greenvehicles/greenhouse-gas-emissions-typical-passenger-vehicle


This is unsustainable

Professional burnout

60



This is unsustainable

Mental health crisis

61



Multi-disciplinary investigations
• What constitutes a “healthy” diet for the 

metabolically well and ill
• The vital role that ASF play in human 

development and health
• The causes of NCD
• The essential role ruminant animal 

agriculture in sustainable food systems
• A science-based assessment of 

environmental, societal, and economic 
impacts of the burden of NCD as well as 
ASF production

• A fresh perspective & approach toward 
communicating this information to the 
public

62

Mike O'Callaghan–Pat Tillman Memorial Bridge

Image - By Mariordo (Mario Roberto Durán Ortiz) - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=63285153

Bridge the Gaps



Resources (free!)
Animal Frontiers, Oct 2019. Vol 9, No. 4

CLEAR Center - Clarity and Leadership for 
Environmental Awareness and Research at 
UC Davis - https://clear.ucdavis.edu/

“Animal source foods in ethical, sustainable 
& healthy diets” (a dynamic white paper)
https://aleph-2020.blogspot.com/
Society of Metabolic Health Practitioners 
https://www.metabolicpractitioners.org

Clinical Guidelines for Therapeutic Carbohydrate 
Restriction https://thesmhp.org/clinical-
guidelines/

63



Thank you!

64

/GrassBasedHealth

Grass Based Health

Peter Ballerstedt

@GrassBased

@GrassBased

Peter.Ballerstedt@gmail.com

https://www.facebook.com/peter.ballerstedt
https://grassbasedhealth.blogspot.com/
https://www.youtube.com/channel/UC4c1YIbevsO_jfGQ4jIW3nw
https://www.instagram.com/grassbased/
https://twitter.com/GrassBased
mailto:peter.ballerstedt@gmail.com


Ruminati Reading List

65https://www.amazon.com/hz/wishlist/ls/2UN2RVG85W2FN?ref_=wl_share
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