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The Johns Hopkins Center

3 Interdisciplinary academic center at
the Johns Hopkins Bloomberg School
of Public Health

3 Education, research, policy, and
practice

3 Vision: a healthier, sustainable and
resilient food system for all
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Food + Planet

A A collective, visionary
501c3 founded by four
registered dietitians
with varied experience
In the food system

Aim: empower health
care professionals to be
leaders in sustainable
food systems

Vision: a science and practice of nutrition that honors nature as the
foundation of health through the four dimensions of sustainability

Sociocultural

Animal
Food Justice

Welfare
Standards ESovaraignty

Culturally Health
Appropriate Equity

Economic

|
Responsible Ethical Labor
Governance & Sourcing

Affordable Circular

Sustainable diets emerge from
agricultural practices that are in
harmony with the environment.

4 DIMENSIONS

Sustainable Diet
Framework

Food Options Economy

Sustainable diets support human
health through their quality,
diversity, safety and accessibility.
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Learning Objectives

3 Summarize the relationship between food systems and climate change
3 Explain risks to our food systems from a changing climate
3 Evaluate dietary shifts to reduce the greenhouse gas contributions from food systems

3 Describe the role of RDNs as leaders in food system change



Section A: Primer on Climate Change
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Average Global Temperature Increases

Last 9 Years Warmest on Record

Global Temperature Anomaly (°C compared to the 1951-1980 average)
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Trends in Global Temperature Changes

3 In 2024, Earth was 2.6 degrees Fahrenheit (1.47 degrees Celsius) warmer than the 1800s prior 1
Industrial Revolution

3 The warmest years have all occurred in the recent past: 29024

3 If humans do nothing to reduce greenhouse gas emissions, temperatures are predicted to rise
another 2.5%,10 degrees Fahrenheit over the next century

Sources: UN. (n.d.). Climate action fast fadtsted Nations Climate ActioRetrieved July 31, 2025, fromtps.//www efindingsT bh!! ® 6HANHOOD® LGQEA 2FFAOAILEY Hn
6th Warmest year on record:llmaie govhttps://www.climate.gov/media/15007 Bardan, R. (2025). Temperatures nsmg NASA conﬁrms 2024 warmest year on recofdi iASAvw.nasa.gov/news M
ea peratures g a 024warmestyearon-re )
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Climate Mitigation Targets

3 Average global temperature rise:
3 < 1.5 degrees Celsius (2.7 degrees Fahrenheit)
3 <2 degrees Celsius (3.6 degrees Fahrenheit)
O Less ambitious
0 More feasible
0 More dangerous

3 How are we doing?
3 2024 averages:1.4degrees Celsius

ooooo UNFCCC. (2(22). Nati: om%ﬁ]! lemined cantributians under the Pari Agleema'u a"ymh p nby lh mmmwof({a)u nited Nains Framewoik Conventiol nmc\ mate Change:/uni-cc int/dociments/a191 30
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Greenhouse Gasses

Carbon dioxide wBurning fossil fuels, industrial activity, and deforestation
I h wAtmospheric lifetime: 200+ years (or more)

of APSai201z tFyRFALEAS 2Af k3 a%ﬂ%ﬁ?ﬂ?%@m
W GY23LKSNAIOE SARBGAYSY ¢ - gas (GHG)
w i Y2NB LZbOSyd GKIYy equiva|ents

Methane
/ |

Nitrous oxide wkertilizers, livestock, industrial activity, burning fossil fuels
b h wAtmospheric lifetime: ~120 years
w284x more potent tharh h

Total US emissionsin2022=6,343 f { A YS i NK O {ferdades |and sectdr).i Percelitage siia yn@t;écld ptolOO/duet nd p dent umu@ e, landse change, and forestip the United States net sinkand offsets 13% of these greenhouse gas
emissions. This net siiknot shown in the abowv: dagramllemssm estimates are sourced from N mi inks
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Greenhouse Gases and Climate Change

Image source: Microsoft Stock Images. 13



Weather-Related Events Are Costly

United States Billion-Dollar Disaster Events 1980-2024 (CPI-Adjusted)
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Source: NOAA National Centers for Environmental Information. (2025).billiordollar weather and climate disastef8025)https://www.ncei.noaa.gov/access/billions/timseries/US/cost

Full report is available dtttps://www.ncei.noaa.gov/access/billions/

Powered by ZingChart
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Section B: Food System Contributions
to Climate Change
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Gl obal Greenhouse Gas
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Global Emissions
52.3 billion tons of carbon dioxide equivalents
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Global Food System Emissions

What aspects of global livestock
production contribute the most to
greenhouse gas emissions?

Image source: photo is from Microsoft Stock Images. 17
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Global Temperature Rise from Food Demand Is Driven by Meat

and Dairy
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Carbon Can reduce net h, but

- enough to offset 1,
Sequestration b ho

Diminishing returns
Under specific conditions

Also landuse constraints
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Effects of Climate Change on

3 Reduced yields and economic losses

3 Extreme events such as droughts, floods, heat waves
3 Shifts in climate means shifts in:

3 Biological cycles and growing seasons

3 Habitats for pests and pollinators

3 Changes in nutritional content of crops
3 Atmospheric conditionshfgher/ h has impacibn nutrients, growth)

3 Risks to food safety and food security (prices, access, availability)

3 Occupational exposures and health

Image source: Microsoft Stock Images. 27



Climate Change
and Agricultural
Productivity

Projected changes in agricultural productivity 2080 due y /'
to climate change, incorporating the effects of carbon /

200
-50% _ Sgtikzation, +15% +35% No data
e Ty

Image source: Cline, W. R. (2003)obal warming and agriculture: impact estimates by courignter for Global Development. 28



Projected Changes to

100

Color Legend
Range of yield change
I 50 to 100%
R I 25 to 50%
. u:;r;zis B 1010 25%
510 10%
0to 5%

80

0to-5%
-5t0-10%
decrease -10t0 -25%
in yield
B -25 0 -50%
M 50 to-100%

Percentage of yield projections

2010-2029 2030-2049 2050-2069 2070-2089 2090-2109

Fig. 1.1 Product yield estimates in IPCC Research (IPCC, 2014c)
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Higher C O Alters Carbohydrates
Nutrient Levels In
Crops
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FIGURE 1 | Effect of elevated CO, on the concentrations of soluble sugar
and acidity in vegetables. Data are means of percent change with 95%
confidence intervals (indicated with error bars) under elevated CO, compared
to ambient CO». The number of observations is in parentheses.

Micronutrients

|
Total — —a— !'(51)
Root —a— (3) I
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FIGURE 4 | Effect of elevated CO, on the concentrations of minerals in
vegetables. Data are means of percent change with 95% confidence intervals
(indicated with error bars) under elevated CO, compared to ambient CO5.
The number of observations is in parentheses.

Image source: Dong, J., Gruda, N., Lam, S. K., Li, X., & Duan, Z-{@@&8) Effect of elevated / on the concentrations of soluble sugar
and acidity in vegetabld€hart] andrigure 4. Effect of elevatdd/ onthe concentrations of minerals in vegetalj@sart]. Effects of
elevated CO2 on nutritional quality of vegetables: A revigsentiers in Plant Scienc® https://doi.org/10.3389/fpls.2018.00924 0N
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Pests and Pollinators

3 Pollinatordependent
crops contribute onehird
of global crop production

3 1,500 crops require
pollination

Image source: Microsoft Stock Images. L



Changes to Oceans
and Aguatic
Ecosystems

Historical and Projected Global Mean Sea Level Rise
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Fig. 2. Past and projected changes in global mean sea level rise
under different emissions scenarios. From  Wuebbles
et al. (2017).
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Degraded Living Conditions

& Social Inequities
Exacerbation of racial and health inequities
and vulnerabilities, loss of employment

Air Pollution & Increasing Allergens
Asthma, allergies, cardiovascular
and respiratory diseases

Extreme Heat

Changes In Vector Ecology
Heat-related illness and death,

Lyme disease, West Nile Virus,

q
@

cardiovascular failure ‘ @ 60 hantavirus, malaria, encephalitis
N -
7  IMPACTSOF ' %
v,
Drought = CLIMATE 5 Food System Impacts
Water supply impacts, g CHANGE 9_,2 Maln;;c;n:;nf, :ggc:) ,I-?:;cunty'
dust storms, Valley Fever _&\ ; ON HUMAN = bl i
~
% HEALTH

Environmental Degradation
Forced migration, civil conflict,
loss of jobs and income

R

Severe Weather & Floods
Injuries, fatalities, loss of homes,
indoor fungi and mold

X/

N DPH

Public Health (Adapted from CDC 4 Patz)

33



https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png
https://www.cdph.ca.gov/Programs/OHE/PublishingImages/Climate-Health-Equity/CDPH-Climate-Health-Impacts-Diagram.png

Climate Impacts
and Health .
Outcomes

45

Top three:

Infectious diseases ey
Overall mortality

Respiratory, : I I I I
cardiovascular, or . . l
neurological outcomes

Infectious diseases Mortality Resp cardm Health systems Mental health Pregnancy and Nutritional Skin and allergies  Occupational Other
birth health

= Meteorological = Extreme Weather = Airqualty = General = Other

Figure 4 Summary of the combination of climate impact
and health outcome (frequencies).

Image source: Rocque, R. J., Beaudoin, C., Ndjaboue, R., Cameron, L:BBajeeon, L., PouliRheault, RA., Fallon, C. ritco, A. C., &
Witteman, H. O. (2 021F|gure 4, Summary of the combination of climate impact and "health outcome (freq ue[m:haso] Health effe cts of
climate change An overview of systematic revie®dJ Openl1(6). https:/doi.org/10.1136/bmjopen2020-046333
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Climate Impacts and People

3 40% world labor force in food system

3 Agriculture accounts for 4% world
gross domestic produdiGDP)

3 Greater exposure to occupational
hazards

Sources FAO. (202E)nployment |nd|cators 20Q9022 (October 2024 updat 0. FAOSTAT Analytical Brief 92). Food and Agriculture Organlzatlon of the United INetioiwww.fao.org/statisti
nploymen 000 eptembe World Bank. (2024Agriculture, forestry, and fishing, value added (% of GRR)s.//data.worldbank.o rg/indicator/NV. A

Stock Images
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Discussion 1: Climate Change and Nutrition

3 How do you think the changing nutrient content of crops will impact the clients you will work with’
Will it differ by type of diet? Location? Community?

3 Should these changes influence nutrient databases and nutrition labeling?

3 How can nutritional professionals guide consumers toward nutrgrise food choices given the
inconsistencies in nutrient quality of foods?

3  What are some additional ways that nutrition professionals can support consumers in this topic?
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Food, Agriculture, and Land Use

Address waste and diets

Protect ecosystems

Forest protection

Indigenous peoples forest tenure
Sustainable intensification for smallholders

Peatland
protection &
rewetting

Improved rice production
Conservation agriculture Blantrichiciets

Regenerative annual cropping Reduced food
waste

Coastal wetland
protection

Grassland Nutrient management

protection System of rice
intensification

Farm irrigation
efficiency
Shift agriculture practices
ue%200f 38

Image source: Adapted bythe Johns Hopklns BIoomberg School of Publlc Health from Mehra mmm & sustainable land management practlé&eject DrawdowrﬁPresentatlon S|IdES]
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Solutions: Reducing the Food System Contribution to Climate

Change through Less Meat, Less Waste

AA diet that i1TRcludes mor
based foods and fewer animal

source foods is healthy,

sustainable, and good for both

people and planet. It is not a

guestion of all or nothing, but

rather small changes for a large

and positive I mpact. o

0 EAT Lancet Planetary Health
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Fig. 1. Projected cumulative 2020 to 2100 GHG emissions solely from the global food system for
business-as-usual emissions and for various food system changes that lead to emission reductions.

Image source: Clark, M. A., Domingo, N. G. G., Colgan, K., Thakrar, S. K., Tilman, D., Lynch, J.,, Azevedo, D1(2@®@)iFigure 1. Projected cumulative 2020 to 2100
GHG emissions solely from the global food system for bussassual emissions and for vafious food system changes that eathtssion reductionigChart]. Global food
system emissions could preclude achieving the &id 2C climate change targetScience370(6517), 70§708. 57 40
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Equity: Per Capita

Meat Su PP ly’ by Meat supply per person, 2022
CO u nt ry Average total meat supply per person measured in kilograms per year.

No data O kg 20 kg 40 kg 60 kg 80kg 100kg 120kg
I

I
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What Can High-Income Countries Do to Make Diets More

Sustainable and Aligned With the Planetary Health Diet?d 1

1

Eat less meat
and dairy
(for most)
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1. Eat Less Meat and Dairy (for Most)

3 Replace animal proteins with healthy
plant proteins
3 Beans
3 Lentils
3 Nuts

e

.’& -
£ *g £ &
1 gl S 2 3

3 Emphasize sustainably and
regeneratively produced animal foods
3 Including aquatic foods

3 Moderate portions of dairy

Image stock: Microsoft Stock Images.



What if We Choose Only GrassFed Beef?

Image stock: Microsoft Stock Images. 44



Gl obal Agricul tur al Land Use

Crops . Pasture and
for people grazing
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Image sources: Photo is from Microsoft Stock Images; Pie chart was created by the Center for a Livable Future basedmrCdath f I yR t 22 NS X W3
environmental impacts through producers and consumé&ence, 366392), 98¢992.https://doi.org/10.1126/science.aaq0216
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Dairy: The Complexities

Nutrition Environment

3 Source of affordable micronutrients 5 Generally, more greenhouse gas

3 Calcium, magnesium, phosphorus, iodine, zinc ~ emissions (GHGe) per liter and water
intensive than dairy alternatives

3 Associated with growth and cognition for children
3 Products using large quantities of milk

3 Favorable evidence of protection against serious per serving have greater environmental
heart disease and all cause mortality Impacts
3 Plantbased milks vary by source 3 Most impact from animal feed production
and farm activities, including solid waste
3 Form matters disposal
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Greenhouse Gas
Emissions
Associated with
Dairy and Plant-
Based Milk
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Fig.3 Greenhouse gas emissions (kg CO,e/L milk) associated with
dairy and plant-based milks.

Source: Ramsing, R., Santo, R., Kim, B. F., Al@maon, D., Wooden, A., Chang, K. B., Semba, R.D., & Love, D. Eig2@23Greenhouse
gas emissions (kg he/L milk) associated with dairy and plarased milk§Chart]. Dairy and plarbased milks: implications for nutrition and
planetary healthCurrent Environmental Health Repoit§(3), 29%,302.https://doi.org/10.1007/s40572023004007
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Comparison of
Global Warming
Potential (GWP)
Values for Dairy
and Dairy
Substitutes

Sources Shalant, J. (2017) To shnnkyour carbon footprlnt ease up on the dairy. National Resource Defense Council.

- 7 NRDC. (2017). Less beef, less carbon: Americans shrink theéldietl carbon
footprlnt by 10 percent between 2005 and 2014 (Nos116B; Issue Paper) National Resource Defense Council.
arbonip.pdf; Graph adapted by the Center for a Livable Future fiagure 9. Comparisons of
syntheS|zed GWP values for dalry and dalry substif®esrt]. Clune, S., Crossin, E., and Verghese, K. (2017). Systematic review of greenhouse gas
emissions for different fresh food categories. Journal of Cleaner Productlon 140g2836mp§.1ﬁjm.gmﬂﬂhlmﬁmglgunglﬁm.o_8
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