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The Johns Hopkins Center for a Livable Future

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

Ʒ Education, research, policy, and 
practice 

Ʒ Vision: a healthier, sustainable and 
resilient food system for all

Image source: Johns Hopkins Center for a Livable Future. 4



Food + Planet

Å A collective, visionary 
501c3 founded by four 

registered dietitians 

with varied experience 
in the food system

Å 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

Image source: Vogliano, C., Geagan, K., Chou, S., Palmer, S. (2021). Figure 1. The 4 dimensions of sustainable diets. [Infographic]. Empowering 
nutrition professionals to advance sustainable food systems [White Paper]. Food and Planet. Retrieved September 14, 2025, from 
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Learning Objectives 

Ʒ Summarize the relationship between food systems and climate change

Ʒ Explain risks to our food systems from a changing climate

Ʒ Evaluate dietary shifts to reduce the greenhouse gas contributions from food systems

Ʒ Describe the role of RDNs as leaders in food system change
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Section A: Primer on Climate Change
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The Greenhouse Effect

LƳŀƎŜ ǎƻǳǊŎŜΥ !ŘŀǇǘŜŘ ōȅ ǘƘŜ WƻƘƴǎ IƻǇƪƛƴǎ /ŜƴǘŜǊ ŦƻǊ ŀ [ƛǾŀōƭŜ CǳǘǳǊŜ ŦǊƻƳ ¦Φ{Φ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΦ όнлмпύΦ ¢ƘŜ ƎǊŜŜƴƘƻǳǎŜ ŜŦŦŜŎǘ ώ/ƘŀǊǘ ƻƴ ǇŀƎŜ пϐΦ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ 

ƛƴŘƛŎŀǘƻǊǎ ƛƴ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎΣ нлмпΦ ¢ƘƛǊŘ ŜŘƛǘƛƻƴΦ 9t! полπwπмпπллпΦ ƘǘǘǇǎΥκκǿǿǿΦŜǇŀΦƎƻǾκǎƛǘŜǎκŘŜŦŀǳƭǘκŦƛƭŜǎκнлмсπлтκŘƻŎǳƳŜƴǘǎκŎƭƛƳŀǘŜƛƴŘƛŎŀǘƻǊǎπŦǳƭƭπнлмпΦǇŘŦ 8
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Average Global Temperature Increases

Sources: NOAA Climate. (2023). Global average surface temperature in 2022 compared to the 1991ς2020 average. Climate.gov. https://www.climate.gov/media/15007; 

Image is from NASA. (2020). Last 9 years warmest on record [Chart]. World of change: global temperatures. NASA Earth Observatory.https://earthobservatory.nasa.gov/world-of-change/global-temperatures 9
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Trends in Global Temperature Changes

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

Ʒ The warmest years have all occurred in the recent past: 2014ς2024

Ʒ If humans do nothing to reduce greenhouse gas emissions, temperatures are predicted to rise 
another 2.5ς10 degrees Fahrenheit  over the next century

Sources: UN. (n.d.). Climate action fast facts. United Nations Climate Action. Retrieved July 31, 2025, from https://www.un.org/en/climatechange/science/key-findingsΤ bh!!Φ όнлноύΦ LǘΩǎ ƻŦŦƛŎƛŀƭΥ нлнн ǿŀǎ ǘƘŜ ǿƻǊƭŘΩǎ 
6th-warmest year on record. Climate.gov. https://www.climate.gov/media/15007; Bardan, R. (2025). Temperatures rising: NASA confirms 2024 warmest year on record. NASA. https://www.nasa.gov/news-
release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/ мл

https://www.un.org/en/climatechange/science/key-findings
https://www.un.org/en/climatechange/science/key-findings
https://www.un.org/en/climatechange/science/key-findings
https://www.climate.gov/media/15007
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/
https://www.nasa.gov/news-release/temperatures-rising-nasa-confirms-2024-warmest-year-on-record/


Climate Mitigation Targets

Ʒ Average global temperature rise:
Ʒ < 1.5 degrees Celsius (2.7 degrees Fahrenheit)
Ʒ < 2 degrees Celsius (3.6 degrees Fahrenheit) 
ǒ Less ambitious
ǒMore feasible
ǒMore dangerous

Ʒ How are we doing?
Ʒ 2024 averages: ~1.4 degrees Celsius 

Sources: UNFCCC. (2022). Nationally determined contributions under the Paris Agreement: Synthesis report by the secretariat (No. GE.22-17490(E)). United Nations Framework Convention on Climate Change. https://unfccc.int/documents/619180; 
Climate Central. (2023). The hottest 12-month stretch in recorded his tory: How carbon pollution affected countries and major cities worldwide from November 2022 to October 2023. Climate Central.https://www.climatecentral .org/report/the-
hottest-12-month-stretch-in-recorded-history-2023; Graph is  adapted by the Center for a Livable Future from Ripple, W. J., Wolf, C., Newsome, T. M., Barnard, P., & Moomaw, W. R. (2020). Figure 2. Cl imatic response time series from 1979 to the 
present όDǊŀǇƘύΦ ²ƻǊƭŘ ǎŎƛŜƴǘƛǎǘǎΩ ǿŀǊƴƛƴƎ ƻŦ ŀ ŎƭƛƳŀǘŜ ŜƳŜǊƎŜƴŎȅΦ BioScience, 70(1), 8ς12. Scopus. https://doi.org/10.1093/biosci/biz088 11
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Greenhouse Gasses

ωBurning fossil fuels, industrial activity, and deforestation

ωAtmospheric lifetime: 200+ years (or more)

Carbon dioxide 
/h

ω[ƛǾŜǎǘƻŎƪΣ ƭŀƴŘŦƛƭƭǎΣ ƻƛƭκƎŀǎ ŜȄǘǊŀŎǘƛƻƴΣ ǊƛŎŜ ǇŀŘŘƛŜǎ

ω!ǘƳƻǎǇƘŜǊƛŎ ƭƛŦŜǘƛƳŜΥ Ϥмн ȅŜŀǊǎ

ωупȄ ƳƻǊŜ ǇƻǘŜƴǘ ǘƘŀƴ /h

Methane 
/I

ωFertilizers, livestock, industrial activity, burning fossil fuels

ωAtmospheric lifetime: ~120 years

ω284x more potent than /h

Nitrous oxide 
bh

Greenhouse 
gas (GHG) 

equivalents

Total US emissions in 2022 = 6,343Ƴƛƭƭƛƻƴ ƳŜǘǊƛŎ ǘƻƴǎ ƻŦ /hі ŜǉǳƛǾŀƭŜƴǘ (excludes land sector). Percentages may not add up to 100% due to independent rounding.Land use, land-use change, and forestry in the United States is a net sink and offsets 13% of  these greenhouse gas 
emissions. This net sinkis not shown in the above diagram.All emission estimates are sourced from the Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990ς2022.

Source: US EPA. (2025). Inventory of U.S. greenhouse gas emissions and sinks. https://www.epa.gov/ghgemissions/inventory-us-greenhouse-gas-emissions-and-sinks 12
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Greenhouse Gases and Climate Change

Ʒ 5ŜǎǘŀōƛƭƛȊŀǘƛƻƴ ƻŦ ŎƭƛƳŀǘŜ ŀƴŘ 
ǿŜŀǘƘŜǊ ǎȅǎǘŜƳǎ

Ʒ {Ŝŀ ƭŜǾŜƭ ǊƛǎŜ

Ʒ aƻǊŜ ŜȄǘǊŜƳŜ ǿŜŀǘƘŜǊ ŜǾŜƴǘǎ
Ʒ IŜŀǘ ǿŀǾŜǎ
Ʒ tǊŜŎƛǇƛǘŀǘƛƻƴκŦƭƻƻŘƛƴƎ
Ʒ 5ǊƻǳƎƘǘ

Image source: Microsoft Stock Images. 13



Weather-Related Events Are Costly

Source: NOAA National Centers for Environmental Information. (2025). U.S. billion-dollar weather and climate disasters (2025). https://www.ncei.noaa.gov/access/billions/time-series/US/cost;

Full report is available at https://www.ncei.noaa.gov/access/billions/ 14
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Section B: Food System Contributions 
to Climate Change
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Global Greenhouse Gas Emissions from Food Production

Image source: Adapted by the Johns Hopkins Bloomberg School of Public Health from Ritchie, H. (2019). Food production is responsible for one-ǉǳŀǊǘŜǊ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎΦ Our World in Data.
https://ourworldindata.org/food-ghg-emissions ŀƴŘ ōŀǎŜŘ ƻƴ Řŀǘŀ ŦǊƻƳ tƻƻǊŜΣ WΦΣ ϧ bŜƳŜŎŜƪΣ ¢Φ όнлмуύΦ wŜŘǳŎƛƴƎ ŦƻƻŘΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ ǘƘǊƻǳƎƘ ǇǊƻŘǳŎŜǊǎ ŀƴŘ ŎƻƴǎǳƳŜǊǎ. Science, 360(6392), 987ς992. 
https://doi.org/10.1126/science.aaq0216 16
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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



Enteric 
Fermentation 

Image sources: Chart is based on data from Gerber, P. J., Steinfield, H.,  Henderson, B., Mottet, A., Opio, C., Dijkman, J., Falcucci, A., & Tempio, G. 
(2013). Tackling climate change through livestock: A global assessment o f emissions and mitigation opportun ities(No. i3437e). Food and 
Agriculture Organization of the United Nations.https://www.fao.org/4/i3437e/i3437e.pdf; Photo is from Shutterstock. 18
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Manure

Image sources: Chart is based on data from Gerber, P. J., Steinfield, H.,  Henderson, B., Mottet, A., Opio, C., Dijkman, J., Falcucci, A., & Tempio, G. 
(2013). Tackling climate change through livestock: A global assessment o f emissions and mitigation opportun ities(No. i3437e). Food and 
Agriculture Organization of the United Nations.https://www.fao.org/4/i3437e/i3437e.pdf; Photo is from Shutterstock. 19
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Feed Crop 
Production

Image sources: Chart is based on data from Gerber, P. J., Steinfield, H.,  Henderson, B., Mottet, A., Opio, C., Dijkman, J., Falcucci, A., & Tempio, G. 
(2013). Tackling climate change through livestock: A global assessment o f emissions and mitigation opportun ities(No. i3437e). Food and 
Agriculture Organization of the United Nations.https://www.fao.org/4/i3437e/i3437e.pdf; Photo is from Microsoft Stock Images. 20
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Land Use Change 
(Deforestation)

Image sources: Chart is based on data from Gerber, P. J., Steinfield, H.,  Henderson, B., Mottet, A., Opio, C., Dijkman, J., Falcucci, A., & Tempio, G. 
(2013). Tackling climate change through livestock: A global assessment o f emissions and mitigation opportun ities(No. i3437e). Food and 
Agriculture Organization of the United Nations.https://www.fao.org/4/i3437e/i3437e.pdf; Photo is from Shutterstock. 21
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GHG Footprints of 
Foodð1

Per serving GHG footprints

Å > 3,800 unique 
observations

Å > 150 countries

Image source: Kim, B. F., Santo, R. E., Scatterday, A. P., Fry, J. P., Synk, C. M., Cebron, S. R., Mekonnen, M. M., Hoekstra, A. Y., de Pee, S., Bloem, M. W., 
Neff, R. A., & Nachman, K. E. (2020). Figure 2. Average per serving GHG [Chart]. Country-specific dietary shifts to mitigate climate and water crises. 
Global Environmental Change, 62. https://doi.org/10.1016/j.gloenvcha.2019.05.010 22

https://doi.org/10.1016/j.gloenvcha.2019.05.010


GHG Footprints of 
Foodð2

Per serving GHG footprints

Å > 3,800 unique 
observations

Å > 150 countries

Image source: Kim, B. F., Santo, R. E., Scatterday, A. P., Fry, J. P., Synk, C. M., Cebron, S. R., Mekonnen, M. M., Hoekstra, A. Y., de Pee, S., Bloem, M. W., 
Neff, R. A., & Nachman, K. E. (2020). Figure 2. Average per serving GHG [Chart]. Country-specific dietary shifts to mitigate climate and water crises. 
Global Environmental Change, 62. https://doi.org/10.1016/j.gloenvcha.2019.05.010 23

https://doi.org/10.1016/j.gloenvcha.2019.05.010


Global Temperature Rise from Food Demand Is Driven by Meat 
and Dairy
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Carbon 
Sequestration

Ʒ Can reduce net /h, but 
enough to offset /I, 
bh?

Ʒ Diminishing returns

Ʒ Under specific conditions

Ʒ Also land-use constraints

Image source: Microsoft Stock Images. 25



Section C: Climate Change Impacts 
on Food Systems
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Effects of Climate Change on Food Systems

Ʒ Reduced yields and economic losses

Ʒ Extreme events such as droughts, floods, heat waves

Ʒ Shifts in climate means shifts in: 
Ʒ Biological cycles and growing seasons
Ʒ Habitats for pests and pollinators

Ʒ Changes in nutritional content of crops 
Ʒ Atmospheric conditions (higher /h has impact on nutrients, growth)

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

Ʒ Occupational exposures and health

Image source: Microsoft Stock Images. 27



Climate Change 
and Agricultural 
Productivity

Image source: Cline, W. R. (2007).Global warming and agriculture: impact estimates by country. Center for Global Development. 28



Projected Changes to Crop Yields Due to Climate Change
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Higher CO Alters 
Nutrient Levels in 
Crops

Carbohydrates Micronutrients

https://doi.org/10.3389/fpls.2018.00924

Image source: Dong, J., Gruda, N., Lam, S. K., Li, X., & Duan, Z. (2018). Figure 1. Effect of elevated #/ on the concentrations of soluble sugar 
and acidity in vegetables [Chart] and Figure 4. Effect of elevated #/ on the concentrations of minerals in vegetables [Chart]. Effects of 
elevated CO2 on nutritional quality of vegetables: A review. Frontiers in Plant Science, 9. https://doi.org/10.3389/fpls.2018.00924 ол
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Pests and Pollinators

Ʒ Pollinator-dependent 
crops contribute one-third 
of global crop production

Ʒ 1,500 crops require 
pollination

Image source: Microsoft Stock Images. 31



Changes to Oceans 
and Aquatic 
Ecosystems
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Impacts of Climate Change on Human Health

Image source: California Department of Public Health. (2025). Impacts of Climate Change on Human Health. 
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Climate Impacts 
and Health 
Outcomes

Top three:

1. Infectious diseases

2. Overall mortality

3. Respiratory, 
cardiovascular, or 

neurological outcomes

Image source:  Rocque , R. J., Beaudoin, C., Ndjaboue, R., Cameron, L., Poirier-Bergeron,  L., Poulin-Rheault, R.-A., Fallon, C., Tricco, A. C., & 
Witteman, H. O. (2021). Figure 4. Summary of the combination of climate impact and health outcome (frequencies) [Chart]. Health effects of 
climate change: An overview of systematic reviews. BMJ Open, 11(6). https://doi.org/10.1136/bmjopen-2020-046333 оп
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Climate Impacts and People 

Ʒ 40% world labor force in food system

Ʒ Agriculture accounts for 4% world 
gross domestic product (GDP)

Ʒ Greater exposure to occupational 
hazards

Sources: FAO. (2024). Employment indicators 2000ς2022 (October 2024 update) (No. FAOSTAT Analytical Brief 92). Food and Agriculture Organization of the United Nation.  https://www.fao.org/statistics/highlights-archive/highlights-
detail/employment-indicators-2000-2022-(september-2024-update)/en; World Bank. (2024). Agriculture, forestry, and fishing, value added (% of GDP). https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS; Photo is from Microsoft 
Stock Images. 35
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Discussion 1: Climate Change and Nutrition

Ʒ 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?

Ʒ Should these changes influence nutrient databases and nutrition labeling? 

Ʒ How can nutritional professionals guide consumers toward nutrient-dense food choices given the 
inconsistencies in nutrient quality of foods?

Ʒ What are some additional ways that nutrition professionals can support consumers in this topic?

ос
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Food, Agriculture, and Land Use

Image source: Adapted by the Johns Hopkins Bloomberg School of Public Health from Mehra, M. (2021). Resilient & sustainable land management practices. Project Drawdown.[Presentation Slides]. 
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Solutions: Reducing the Food System Contribution to Climate 
Change through Less Meat, Less Waste

ñA diet that includes more plant-
based foods and fewer animal 

source foods is healthy, 

sustainable, and good for both 
people and planet. It is not a 

question of all or nothing, but 

rather small changes for a large 
and positive impact.ò 

ðEAT Lancet Planetary Health
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Strategies for a 
Healthy Climate

Image source:  Clark, M. A., Domingo,  N. G. G., Colgan, K., Thakrar, S. K., Tilman, D., Lynch, J., Azevedo, I. L., & H ill, J. D. (2020). Figure 1. Pro jected cumulative 2020 to 2100 
GHG emiss ions solely from the global food system for business-as-usual emissions and for various food system changes that lead to emission reductions [Chart]. Global food 
system emissions could preclude achieving the 1.5°  and 2°C climate change targets. Science, 370(6517), 705ς708.  https://doi.org/10.1126/science.aba7357 40
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Equity: Per Capita 
Meat Supply, by 
Country
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What Can High-Income Countries Do to Make Diets More 
Sustainable and Aligned With the Planetary Health Diet?ð1

1
Eat less meat 

and dairy 
(for most)

2
Consume more 
whole grains, 

vegetables, legumes,
and nuts

42



1. Eat Less Meat and Dairy (for Most)

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

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

Ʒ Moderate portions of dairy

Image stock: Microsoft Stock Images. 43



What if We Choose Only Grass-Fed Beef?

Image stock: Microsoft Stock Images. 44



Global Agricultural Land Use

Image sources: Photo is from Microsoft Stock Images; Pie chart was created by the Center for a Livable Future based on data from C!h ŀƴŘ tƻƻǊŜΣ WΦΣ ϧ bŜƳŜŎŜƪΣ ¢Φ όнлмуύΦ wŜŘǳŎƛƴƎ ŦƻƻŘΩǎ 

environmental impacts through producers and consumers. Science, 360(6392), 987ς992. https://doi.org/10.1126/science.aaq0216 45
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Dairy: The Complexities

Nutrition

Ʒ Source of affordable micronutrients
Ʒ Calcium, magnesium, phosphorus, iodine, zinc

Ʒ Associated with growth and cognition for children

Ʒ Favorable evidence of protection against serious 
heart disease and all cause mortality

Ʒ Plant-based milks vary by source

Ʒ Form matters 

Environment

Ʒ Generally, more greenhouse gas 
emissions (GHGe) per liter and water-
intensive than dairy alternatives

Ʒ Products using large quantities of milk 
per serving have greater environmental 
impacts

Ʒ Most impact from animal feed production 
and farm activities, including solid waste 
disposal
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