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Have you ever tried to grow/raise 
plants/animals?

What do plants and animals need to grow/raise, where do they come from, and what 
plants/animals give in return?
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https://letstalkscience.ca/
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What is food system?

Describe in around a minute what comes in your mind when you think about a food 
system.
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IPCC 2019 (SRCCL Chapter 5)
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Schmidt-Traub et 
al. 2019 (Nature)

Why is the food 
system broken?
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State of Food Security and Nutrition 2023
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The triple burden of malnutrition
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Environmental 
implications

Our food systems
have a huge
environmental 
impacts in terms of 
land, water, energy, 
biodiversity, and
ecosystems.
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Environmental 
implications

Gerten and Kummu 2021 (One Earth)

Food systems contribute in transgressing 
several planetary boundaries.
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What are the sources of greenhouse gas 
emissions in food system?

Which are the main GHG gases the food system emits?
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Food system emissions

OECD Food, Agriculture and 
Fisheries Papers No. 89
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Food system emissions
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(IPCC SRCCL 2019 & FAOSTAT)
Agriculture, forestry and other land uses (AFOLU)
National GHG inventory (NGHGI)
land use, land use change and forestry (LULUCF)
Industrial Processes and Product Use (IPPU)
(Tubiello et al. 2021, ERL)
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Animal-source foods
emits more 
greenhouse gas 
than plant-based
foods.
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Energy for food
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Energy consumption within food supply 
chain

https://energypedia.info
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FAO, 2011: “Energy-smart” food for people and climate – Issue 
Paper: http://www.fao.org/docrep/014/i2454e/i2454e00.pdf

Food consumes about 30% 
of global energy
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Energy use for food varies

(Pellegrini and Fernández 2018, PNAS)

Total primary energy use 
(PEU) per tonne of food
products produced and
imported to UK
(Webb et al. 2013)
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How have our diets changed in last 
decades?

Reflect on the food you have during childhood and now.
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Dietary changes

(Pradhan and Kropp 2020, Sustainability)
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Was there food left today after your 
lunch?

Reflect on how much food do we waste or loss.
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Food loss and waste
› 30%- 40% of food is lost and wasted in both developing and 

developed countries (Godfray et al. 2010)
› food is lost and wasted across various stages of the food supply 

chain (FAO 2011)
› food loss is food decreased during production, post-harvest, and 

processing
› food waste is food discarded at the consumer level
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Food waste and human development 
index (HDI)

(Hic et al. 2016, ES&T)
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How can we transform our food systems?
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Food systems
response options

Multiple options are 
available to transform 
food systems with 
mitigation, adaptation and
other co-benefits.

(Rosenzweig et al. 2020, Nature Food)
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(IPCC 2019, SRCCL)
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Sustainable food systems and SDGs

Pradhan et al. 2021 (Rural 2021)
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Recap
› Concept of food system
› Environmental impacts from the food system
› Greenhouse gas emissions from the food system
› Response options for the food system transformation

ED82.9013 Selected Topic: Sustainability 
– Introduction, Analysis, and Practices
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