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Learning 
Objectives

1. Describe how components of the food 
system - diet, public health, food production, 
and the environment – interact and shape 
our daily lives, and how the food system 
faces constant pressures from resource 
depletion, lack of equity, population growth 
and climate disruption.

2. Describe the environmental, health and 
climate impacts of the food we eat.

3. Define a sustainable diet and provide 
guidelines for helping people make 
sustainable, healthy food choices.



Sustainability: 
A process, not 

prescription

• The capacity of being maintained over the long 
term in order to meet the needs of the present 
without jeopardizing the ability of future 
generations to meet their needs. (Gussow and 
Clancy)

• Infers a state or process that can be maintained 
indefinitely. (Kirschenmann)

• A sustainable and resilient food system conserves 
and renews natural resources, advances social 
justice and animal welfare, builds community 
wealth, and fulfills the food and nutrition needs 
of all eaters now and in the future.” (Harmon A. 
& Tagtow A., 2008)



Sustainable, resilient, 
and healthy food and 
water systems 
framework
(Adapted from Tagtow and 
colleagues)

Copyright © 2020 Academy of Nutrition and Dietetics Terms and Conditions
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Achieving 
Sustainable 

diets

• Nutritionally viable
• Ecologically sound
• Culturally acceptable
• Affordable
• Physically accessible
• Fair and equitable



Our diet, our environment

• Land use and degradation 
(soil/nutrients)

• Water use and contamination
• Greenhouse gas emissions
• Energy use and efficiency
• Community (farms, animal 

workers, access)
• Animal welfare (antibiotics)
• Wasted food



Climate change impacts
► Decreased food and water security
► More frequent and intense extreme 

weather events
► Increased heat-related mortality
► Population displacement
► Spread of vector- and water-borne disease
► Increased damages from flooding, 

wildfires



Based on: Gerber, Steinfeld, et al., 2013; IPCC, 2014.
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All sectors (49 Gt)

Ag and LUC (10.3 Gt)
Transport (7.0 Gt)

Livestock (7.1 Gt)
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Emissions scenarios

Based on: Kim BF, Neff RN, Santo R, Vigorito J. The Importance of Reducing Animal Product Consumption and Wasted Food in Mitigating Catastrophic Climate Change. CLF, 2015. 
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Plant based food consumption is half of animal

Nature Food | VOL 2 | September 2021 | 724–732 | www.nature.com/natfood

http://www.nature.com/natfood


Per Serving 
Greenhouse 
Gas Footprints

>3800 unique 
observations
>150 countries

Kim BF, Santo RE, et al. Country-specific 
dietary shifts to mitigate climate and water 
crises. Global Environmental Change. 2019.





Land -> Soil - > Biodiversity
Land
◦ 40% global land surface for 

agriculture
◦ 70% of this for livestock = 30% of 

land
◦ 12% increase of cropland in 4 

decades
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Mostly forests,
deserts, cities,
mountains, etc.

Livestock 
production

Other 
agriculture



Land -> Soil - > Biodiversity

Farming practices & Soil
◦ 40% croplands experiencing soil 

erosion, reduced fertility, 
overgrazing

◦ Healthy soil = resilient, carbon 
sequestration, reduced erosion

14



Biodiversity and the Food System
Essential to food systems – prerequisite for 
ecosystems services related to food 
production (soil, pollination, etc.)
Loss of Biodiversity = less resilient to climate 
change and extreme weather, more 
vulnerable to pests, diseases, etc.
Growing and eating patterns are primary 
drivers

• Mono crops, farming practices
• Processed foods, more of fewer crops
• Meat consumption - land

The variability among living organisms from all 
sources including terrestrial, marine and other 
aquatic ecosystems and the ecological 
complexes of which they are a part.



Diets drive biodiversity
Today, 75 percent of the world’s food is
generated from only 12 plants and five
animal species. (FAO)

Only three - rice, maize and wheat -
contribute nearly 60 percent of calories and 
proteins obtained by humans from plants.

Diverse diets are healthy diets



Water
Crop production: 80% US freshwater 
use; 70% globally
Ogallala Aquifer’s declining water 
levels

27% US irrigated land
drinking water for 82% of (2.3 mil.) 
people living in the boundary
Irrigation – salinization – loss of 1.5 
m hectares arable land/year

Photo: NASA (crop circles in Southwestern Kansas)
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Waste generation
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7.6 million tons 
(treated)

335 million tons 
(untreated)

(1 ton per U.S. citizen)



Casey JA, Kim BF, et al. Industrial Food 
Animal Production and Community 
Health. Current Environmental Health 
Reports. 2015; 2:259–271.

Worker and
community
health



Casey JA, Kim BF, et al. Industrial Food 
Animal Production and Community 
Health. Current Environmental Health 
Reports. 2015; 2:259–271.

Worker and
community
health



Our Diets: Research Overview
► Increased consumption of red and processed 

meats is associated with increased risk of heart 
disease, diabetes, some cancers and other 
diseases

► Research suggests that diets with more whole 
grains, vegetables and fruits, and less meat, 
particularly processed meat, can reduce the 
risk of type 2 diabetes.

► Probable links to gut health, healthy weights, 
and other chronic conditions



24Date of download: 3/31/2021

Associations of 
Processed Meat, 

Unprocessed Red 
Meat, Poultry, or Fish 
Intake With Incident 

Cardiovascular 
Disease and All-
Cause Mortality

JAMA Intern Med. 2020;180(4):503-512.
doi:10.1001/jamainternmed.2019.6969

Copyright 2020 American Medical 
Association. All Rights Reserved.



Song M, Fung TT, Hu FB, et al. Association of Animal and Plant 
Protein Intake With All-Cause and Cause-Specific Mortality.
JAMA Internal Medicine. 2016; 176(10).

Replacing 3% of 
calories from 
animal protein 
with plant 
protein



Replace red meat with plant proteins

Diabetes
Replace red meat with nuts, low fat dairy, 
whole grains, poultry, fish

Heart Disease
Replace red meat with nuts, beans, poultry, 
fish

Total mortality
Replace red meat with nuts, beans, low fat 
dairy, whole grains, poultry, fish



Processed meat consumption

• Strongest link to CVD and mortality 
(PURE study)

• Considered a group 1 carcinogen

• US consumption per NHANES, 21% 
of our meat consumption (by 
weight) is processed; has not 
declined

• Mostly red meat, but other 
components may contribute



More plants = Healthy diet, healthy planet

https://www.sciencedirect.com/science/article/pii/S0002916523005117?via%3Dihub
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©2019 by National Academy of Sciences

Michael A Clark et al. PNAS 2019;116:46:23357-23362

Health and Environmental Impacts 
of Foods Consumed
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Planetary 
Boundaries



Gerten, D., et al. Feeding ten billion people is possible within 
terrestrial planetary boundaries. Nat Sustain 3, 200–208 (20

four
20).

We need a 
technological 

and 
sociocultural 

U-turn!
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Kim BF, Santo RE, et al. Country-
specific dietary shifts to mitigate
climate and water crises. Global
Environmental Change. 2019.

2050 target





People and Planetary 
Health



Guiding principles for a sustainable diet (1)

• Eat less meat & dairy (for most):
• Replace animal proteins with healthy 

vegetable proteins (beans, lentils, nuts)
• Emphasize sustainably produced animal 

foods
• Moderate portions of dairy
• Choose sustainable sources, including 

seafood



Meat consumption in the US

ERS, USDA data as of Feb 2016



Better Meat or Less Meat?

✓Raised without antibiotics
✓Grass fed, pasture raised
✓Humanely raised

• Healthier soil
• Fewer antibiotics
• Possible nutritional value
• Food system workers health



Dairy – the conundrum

Health

■Source of critical 
micronutrients (calcium, 
magnesium, phosphorus, zinc)

■Among children in LMIC,
intake associated with growth
and cognition

■Evidence of protection against 
serious heart disease and ACM

■Plant-based alternatives
are more varied
nutritionally

Environment

■More GHGe/L than dairy 
alternatives but greater nutrient 
density per GHGe

■Variation by products,
depend on quantity of milk

■Most impact from animal feed
production and farm activities;
solid waste disposal in lagoons

Photo by engin akyurt on Unsplash



(Shalant, 2017).

Soy Milk
Yogurt

Milk, US

Butter

Cheese

Milk, Asia



Guiding principles for a sustainable diet (2)

Consume more whole grains, 
vegetables, legumes and nuts

• Choose healthy plant proteins
• Choose a variety of whole grains, 

reduce reliance on staples
• Purchase local produce in season
• Focus on diversity and variety



Legumes (pulses)

IMAGE FROM: PULSES.ORG 42

►Legumes
►High in protein, fiber, vitamins
► Inexpensive
►Easy to grow, good for soil (nitrogen 

fixer)

► Soy
►“Complete” protein - PDCAA
►High in isoflavones (plant estrogens)
►Strong evidence –LDL cholesterol, 

blood pressure, kidney health
►Processed vs unprocessed



Nuts and seeds
o Source of protein and healthy fats
o Omega-3 (ALA), MUFA’s and PUFA’s –

especially flax, walnuts & chia
o Fiber, micronutrients

o Ecological
o Water – green v. blue
o Yields (trees = higher yields)
o Soil (peanut = N fixing)

43



"Alt Meats"
► Products derived from plant-based 

ingredients, designed to imitate the entire 
experience of eating certain meats

► Most use soy, wheat, or pea protein 
isolates

► Does not include natural foods that mimic 
certain characteristics of meat (e.g., 
pulses, mushrooms) or products that can 
be used in similar ways but aren’t 
designed to replicate meat (e.g., tofu, 
tempeh, seitan)



45

Plant- based 
proteins differ 
in nutrition and 
environmental 
impacts

Santo, et al, 2020



Whole grains
•Whole grains and fiber
• Type 2 Diabetes (barley, buckwheat, 

brown rice, oats, rye, millet, corn)
• Healthy weights

•Source of protein
•Variety > Monoculture
•Cover crops for soil fertility: 
triticale, oats, rye, barley

46



Local, organic, and beyond

US GHG emissions by food 
supply chain stage

Other sustainable practices

• Integrated Pest control
• Soil protection and crop rotation
• Water conservation
• Organic

• Lower environmental impact, care of soil
• Nutrient value possibly better in organic, 

higher Phenols
• More vareity
• Supporting farm communities and workers

Benefits



Guiding principles for a sustainable diet (3)
Eat fewer highly-processed foods

• Less sugars and salt
• Homecooked meals more 

often
• Less fast food
• Less processed and less 

packaging

• Reduce waste



Harvest • Inputs
• Not fully ripened

Transport
• Nutrient loss
• emissions

Processing
• Nutrient changes
• Additives
• Greenhouse gases

Packaging
• Waste
• Time

Preparation 
Consumption

The Food Journey



Source: Vegetarian Resource GroupEAT Lancet Planetary Health Diet



Shifting Choices



Macro/Policy
pricing, government policies and 

recommendations

Community
Region, food environment, 

socioeconomic characteristics

Interpersonal
Household, culture, SE factors, 

religion

Individual
knowledge, awareness, 
attitudes, age, gender

Meat 
consumption

Drivers
ofM

eatConsum
ption

Macro/Policy: pricing and marketing of 
meat, government policies and 
recommendations

Community/Institution: Geographic 
region, urban vs. non-urban, food 
environment, school/workplace 
environment, socioeconomic 
characteristics, media, culinary trends, 
availability and attractiveness of 
alternative proteins

Interpersonal: Household dietary norms, 
culture, relationships, friends/family’s 
dietary practices, SE factors, religion

Individual: knowledge, awareness, 
attitudes, values (moral disengagement, 
openness to change, altruism), age, 
gender, health, environment and animal 
welfare concerns



Barriers To Meat Reduction
• Taste preferences
• Dietary patterns and culture

►Convenience, habit
►Culturally preferred foods
►Sign of prosperity
►Identity, masculinity

• Knowledge
►Environmental impacts
►Nutritional needs

• Industry power, livelihoods



35%

54

Non-Reducers: 
Agreement with 
Statements

Neff, Edwards, Righter, 
Palmer, Wolfson, 2017 0% 5% 10% 15% 20% 25% 30%

Don't like

Not a big vegetable eater 

Don't know how - cook meatless

Not filling

Too expensive

Boring

Healthy diet includes meat

Meals incomplete



Reasons people do reduce meat
What is the PRIMARY REASON you do not eat meat, cut back on 
meat in the past, or are considering cutting back on the amount of 
meat you eat?

Eat healthier

I enjoy meatless 
dishes
Save money

Environmental 
concerns 
Animal welfare 
concerns
Other (please specify)

Monday Campaigns 2017



56

Gradual change, small steps

32% Cut meat 
out one day a 

week

43% Eliminate it from 
one meal

56% Eat smaller portions

66% Buy less meat

8.1% Cut meat out completely

Center for a Livable Future 2015

62% ate less meat 
of some type in 
past year



Making the Connection

► Awareness of diet-climate is low
► Meat intake is valued
► Awareness raising is first step but unlikely 

to prompt shifts
► Nudges are not enough
► Combined approaches that raise

awareness and facilitate access and 
remove barriers are likely to be most 
accepted and successful

Cabbage field Image by venture_out from Pixabay https://pixabay.com/photos/farm-garden-rows-cabbages-1094434/ 
Grocery store by Image by Peggy cci from Pixabay https://pixabay.com/photos/grocery-store-market-supermarket-2619380





The Power of the Food Environment



The Power of the Consumer

■Continued interest in eating less meat

■Changing menus
■Vegetables taking center of the plate
■New and diverse ingredients

■Demand for more transparency, 
sustainability and new ingredients

“Health, wellness and 
sustainability are 

starting to converge at 
the most progressive 
food retail and food 

service outlets.
Consumers see the 

convergence as being 
all about mindfulness, 

integrity and 
authenticity.”

Hartmann Group



The Power of Food Service and Retail

■ Touches many consumers
■ Can influence food & culinary 

trends
■ Can demonstrate leadership 

in sustainability and health
■ Test approaches



Labels & Nudges

Taste focused labels 
performed best
Traffic Lights

Turnwald, et. al., Psychological Science 2019



Chefs and culinary influencers

■Drive culinary trends
■ Introduce flavors, ingredients
■ Influence trends
■Valuable role in crisis and 

resilience



The Power of Procurement

► Good Food Purchasing 
Program
► Local economies
►Environmental 

sustainability
►Animal welfare
►Health & Nutrition
►Valued workforce



The Power of Policy

■Procurement policies - where 
food comes from, what is served

■Policies that ensure equity -
good food purchasing program

■Policies that incentivize local
and sustainable businesses



The Power of 
Health 
Professionals

Sustainable Food 
Systems 
Education for 
RDN’s and Health 
Professionals

Front. Nutr., 18 March 2021





Meatless Monday as an entry point
■ Not attached to specific agenda
■ Attracts those who have not 

been exposed to specific issues

■ Allows for multiple sectors and 
approaches

■ Broad reach and potential 
impact



Behavior change models 
can inform approaches

• Source: Bjfogg Behavior model for persuasive 
design

The Buying Funnel, Adapted from: Jansen 2011
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A few short 
conclusions

The environmental, climate and public health impacts of food,
from production to consumption call for a significant reduction
in meat consumption along with a greater focus on plants.

The reasons people do or don’t consume meat, how much, or 
what kind are complex and differ by individual

There are interventions and influences that have promise for
helping people shift toward consuming more plants, and less
meat

Understanding the consumer is critical to successful initiatives



The Center for a Livable 
Future

www.jhsph.edu/clf
Thank you!

Becky Ramsing 
rramsin2@jhu.edu

http://www.jhsph.edu/clf
mailto:rramsin2@jhu.edu


To Receive Your CE Certificate

• Look for an email from Villanova COPE containing a link to an 
evaluation. The email will be sent to the email address that you used 
to register for the webinar. 

• We encourage you to provide feedback so we can continue to 
improve program offerings.

• Complete the evaluation soon after receiving it. It will expire after 3 
weeks.  Nurses must complete the evaluation before receiving the  CE 
certificate.

• Certificate will be sent to you afterwards



Upcoming Free Webinars for Health Professionals

• May 24, 2023   Colleen Tewksbury, PhD, MPH, RD, CSOWN, 
LDN

Watch the Gap: Practical, Comprehensive, and Person-Centered 
Nutrition Care in Bariatric Surgery

• June 15, 2023   Wendy Bennett, MD, MPH
Tick Tock Goes the Clock: Timing of Eating and Weight Gain 
Prevention

80



Q&A

Moderator: 
Lisa Diewald, MS, RDN, LDN

cope@villanova.edu

If you are an RD or RDN and have any questions or concerns about this continuing education activity, 
you may contact CDR directly at QualityCPE@eatright.org.
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