 Foodprint:
Understanding Connections Between Food and the Environment
Session 1: Planetary Boundaries
		Class Plan

Dietary Surveys (10 min)
Introductions (10 min)
What lead you to take the class?

Slides/Discussion: (30 min)

Learning outcomes.
After this class you will be able to:
	Describe the planetary boundaries.
	Consider how food systems are connected to them.
	Describe the recently proposed planetary health diet.

Planetary boundaries concept and overview of connections to food. (30  min)

Slide 1. 
[image: ]While showing slide 1, you can ask the class:  What are some environmental challenges we face?





Slide 2.
[image: ]
After having individuals or small groups speak up on challenges we face, show the planetary boundaries diagram as one example of how to think about these ideas.  Describe that this diagram was the result of a group of interdisciplinary scientists working together on a framework for taking care of the biosphere.  Most of the things the students will have named will likely be on the graph in some way, or they may have conceptualized their answers in different, but also valid, ways. 

Because we use this graph throughout the whole class, you’ll want to take some time to describe it—how each slice of the pie is actually a quantitative graph with 0 at the center, and the appropriate units for each boundary.  Scales have been adjusted so the safe limit (the boundary) falls along the blue circle.  For details, please see Section 3 of the reader.

Source for figure: Steffen et al. 2015

Novel Entities: Note that the newer version of the planetary boundaries graph has a space for emerging contaminants—called “novel entities-- acknowledging that there are challenges we are just learning about or have yet to discover.
Brainstorm: What are some thoughts about “novel entities”?
(Antibiotic resistance genes could be considered here.)

Slide 3.
[image: ]
The original (2009) planetary boundaries diagram is interesting to show because it illustrates how the planetary boundaries concept can be used to track our progress on sustainability through time.  Already, in 2009, we were in exceedance of the boundaries for climate change, biodiversity loss, and nitrogen cycling.    You can have students name these three, and also recall which one was in exceedance more recently (land use).

Source for figure: Rockstrom et al. 2009. Summary.

Before showing next slide, brainstorm: How might food be connected to these processes?

Optional active learning exercise (you may be too limited for time): Concept mapping of the connections between planetary boundaries and food. Can have students do individually or can make a big one on the board.


Slide 4.

Connections between the Planetary Boundaries and Food. 


[image: ]After reporting out or collective brainstorm, show the slide of pictures and stats of the major planetary boundaries impacted by the food system.  You might say that this means food systems are something we can address and expect benefits across a range of environmental problems.  This indicates that food is an effective lever for making change. Describe how for the course, we will focus on the various planetary boundaries in turn.

Slide 5.

Food systems link planetary boundaries and health.

[image: ]We’ve made the case that food players a major role in our environmental sustainability. It goes without saying that food is important to health—thus, food is critical for both planetary and human health.   While food system changes clearly hold great potential, the lack of clear targets make progress difficult.  A recent study involving a group of scientists from around the world endeavored to answer the question of how to healthfully feed the expected 10 billion people expected to be on the planet by 2050.

Source for figure: Willett et al. 2019. Summary.


Slide 6.

Health Based Targets for Various 

[image: ]Willett et al. identified an optimal range for consumption of a set of food categories.  The color coding will be useful for some of the coming graphs.





Source for figure: Willett et al. 2019. Summary.

Slide 7.

[image: ]This is the planetary health diet proposed by Willett et al.  You can have the students first describe what is shown here—targets given in both grams and the kilocalories.  You might want to mention that what we call “calories” are actually “kilocalories.”  There are ranges given, in addition to target. If the range extends to 0, it means that healthful diets do not need to include that food category.

Source for table: Willett et al. 2019. Summary.

Slide 8.
[image: ]You can describe the similarities between this graph and the  planetary boundaries diagram. Again, each slice of the pie is its own graph.   The scales have been adjusted so that the health boundary lines up with the dotted circle.

Have students interpret this graph of the global average diet.   They can point out what they see, and also describe what they find surprising.

Source for figure: Willett et al. 2019. Summary.

Slide 9.

[image: ]Again, you can have the students describe the findings for Sub-Saharan Africa.





Source for figure: Willett et al. 2019. EAT Lancet Summary.

Slide 10.

[image: ]As above, you can have the students describe the findings for North America and South Asia.







Source for figure: Willett et al. 2019. EAT Lancet Summary.

Slide 11.

[image: ]This table shows the level to which various scenarios of food-related interventions are in compliance with the planetary boundaries.  There is a lot here, so you will want to make sure they see how the rows are set up.  The top four rows are for business as usual with respect to production technology, and within those four rows, the top two are without a modeled decrease in food waste while the bottom two model half waste.  Then, within each group of two, the top row models business as usual diets while the bottom models the planetary health diet.  

You can have the students make observations on the findings. Make sure they point out that for greenhouse gas emissions, diet change makes the change from red to green regardless of the other factors.  For land use, improvements in production will be required.  For the planetary boundaries to the right, none of the scenarios has a green prediction.

Slide 12.

[bookmark: _GoBack][image: ]This graph depicts the compliance of various food-related interventions with the planetary boundaries.






Slides 13 and 14 are for a day when you may want to bring chocolate to class, just for fun.  There is an article about how climate change is threatening some varieties of chocolate.   You can mention that the different varieties grow in very specific climatic conditions.   For chocolate, Fair Trade is important both for environmental sustainability.  More environmentally friendly techniques can be used, and workers will be compensated more fairly.   You can have them look up online why to buy Fair Trade chocolate and discuss it.   The second slide shows a. company using  symbols on their  packaging that look like certifications, but aren’t.

Reading: 
Session 1 Course Reader
Willett (2019). EAT Lancet Summary Report

Optional Reading:  
Recent planetary boundaries paper: Steffen et al. 2015
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Nine planetary boundaries have been proposed



(Table 1) which, if respected, would likely ensure that the
Earth System remains in a Holocene-like state. Pre-



liminary analyses (Rockström et al. 2009a, b) estimated



quantitative boundaries for seven of the Earth System
processes or elements—climate change, stratospheric



ozone, ocean acidification, the nitrogen and phosphorus



cycles, biodiversity loss, land-use change and freshwater
use. For some of these it is a first attempt at quantifying



boundaries of any kind, that is, quantifying the supply of
some of the regulating and supporting Earth System ser-



vices. There is insufficient knowledge to suggest quanti-



tative boundaries for two of the processes—aerosol
loading and chemical pollution. Rockström and colleagues



estimate that three of the boundaries—those for climate



change, the nitrogen cycle and biodiversity loss—have



already been transgressed while we are approaching sev-



eral others (Fig. 9).
Even if a scientific consensus around boundary defini-



tions could be achieved, much more is required to achieve



successful and effective global governance and stewardship
(Richardson et al. 2011). Focusing on climate change, the



outcomes of the COP15 meeting in Copenhagen in 2009



showed that (i) climate change has now been raised to an
issue of high political priority internationally, and (ii) the



road to achieving a legally binding international climate
agreement, based on burden- or cost-sharing in the context



of a global commons, is a long and complex one, with



further steps beyond COP15 required to deliver such an
agreement (Falkner et al. 2010; Richardson et al. 2011).



Recently, however, Ostrom (2010) has suggested that the



traditional approach of collective action to climate change



Fig. 9 The inner green shading represents the proposed safe oper-
ating space for nine planetary systems. The red wedges represent an
estimate of the current position for each variable. The boundaries in



three systems (rate of biodiversity loss, climate change and human
interference with the nitrogen cycle) have already been exceeded
(Rockström et al. 2009a)
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We are already 
exceeding global 



sustainability limits 
for climate change, 



nitrogen cycling, and 
biodiversity loss.



Source: Rockstrom et al, Nature, 2009
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FFood plays a major role in 
environmental sustainability:



By far, the 
largest source 
of nitrogen 
pollution is 
fertilizer.



50% of US 
land is used 
for 
agriculture.



70% of freshwater 
use is for agriculture.



14-18% of global 
greenhouse gases derive 
from livestock alone. 
(U.N.)



Biodiversity loss is driven primarily by 
habitat loss, climate change, and 
pollution.



Antibiotic resistance is rising.



Chemical pollution










FFood plays a major role in 

environmental sustainability:

By far, the 

largest source 

of nitrogen 

pollution is 

fertilizer.

50% of US 

land is used 

for 

agriculture.

70% of freshwater 

use is for agriculture.

14-18% of global 

greenhouse gases derive 

from livestock alone. 

(U.N.)

Biodiversity loss is driven primarily by 

habitat loss, climate change, and 

pollution.

Antibiotic resistance is rising.

Chemical pollution


image5.emf



Can we feed 10 billion people healthy diets within  
the planetary boundaries?



Food  systems link health and environmental sustainability.    



Willett et al. 2019.
Food Planet Health.
Healthy diets from
sustainable food 
systems.
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For each food group, a health-based target 
was set
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How does the global 
average diet compare to 
the health boundaries?
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How does the Sub-Saharan Africa average 
diet compare to the health boundaries?
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Avg. North American diet



Avg. South  Asian diet
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Each row is a scenario. Variations in production, waste, and diet are modeled for sustainability.



Production Waste Diet
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Sustainability of scenarios 
shown in different color wedges
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Planetary Boundaries: A Safe Operating Space for Humanity



We are already 
exceeding global 



sustainability limits for 
climate change, 



nitrogen and 
phosphorus cycling, 



land use change, and 
biodiversity loss.Source: Steffen et al.  2015
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