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For billions of years, the planet Earth's ecosystem has maintained a delicate atmospheric and geological 

balance, one that has, against highly stacked odds (Waltham 2015), enabled it to provide a suitable 

climate for the development of complex organisms. Its past geological resiliency is to the best of our 

understanding unparalleled in the known universe, giving us ample opportunity to make countless 

technological, philosophical, and cultural strides in the last few thousands of years of exceptionally 

stable climatic conditions on the Earth's surface (Steffen et. al 2018). But in much more recent history 

(circa 1800 c.e.), human influence on natural ecosystems has become so pervasive that it has been 

suggested (Steffen et al. 2007) that we have in the past few decades entered a whole new geological 

epoch known as the Anthropocene (this designation has yet to be approved by the International 

Commission on Stratigraphy). We as a species have managed to infringe upon the planet's natural 

processes to such an extent that we are threatening its ability to sustain our own society. One 

visualization of this threat, the planetary boundaries framework, was developed in 2009 by a group of 

environmental scientists (Rockström et al. 2009) to depict the nine planetary boundaries that we must 

not cross if we want to maintain the capacity of the Earth to sustain human life: novel entities, 

stratospheric ozone depletion, atmospheric loading, ocean acidification, biogeochemical flows, 

freshwater use, land-system change, biosphere integrity, and climate change. 

 



 

 

While it is imperative that we avoid crossing these planetary boundaries, it is perhaps equally important 

for our collective well-being that we meet certain foundational human needs without which life 

wouldn't be worth living. The concept of a "safe and just operating space"  aims to meet the needs of 

the global human population within the biophysical means of the planet, a push and pull between the 

planetary boundaries and social thresholds (Raworth 2012). Economist Kate Raworth created the 

sustainability doughnut model to visualize this give and take, and to show the green ring or doughnut 

within which we must strive to remain (Raworth 2018). The social thresholds for a safe and just society 

within this model are energy, water, food, health, education, income & work, peace & justice, political 

voice, social equity, gender equality, housing, and networks. 

 



 

 

Now to take these models one step further. It has become evident that, thanks to the growth of the 

human population and its collective socio-economic activities, we must de-grow our current society's 

footprint in order to stay within the planetary boundaries while attaining social thresholds through 

innovative means. Degrowth is  a critique of the negative ecological and social consequences of 

economic growth (Kallis 2018) and a search for an economy constructed around abundance rather than 

scarcity (Hickel 2019). It calls for a rethinking of the growth paradigm, both to ensure that we keep the 

planet safely inhabitable for years to come and to maintain a society based on equality rather than on 



exploitation (ibid.). Here at the Institute for Political Ecology, we've used the doughnut visualization, 

with the added principles of a safe, just, and sustainable degrowth transition, to re-think the idea of 

thresholds and boundaries pulling in different directions. Our thresholds aren't human drains on the 

biosphere, but instead represent the positive biophysical, socio-economic, and cultural features upon 

which we should aim to improve. The degrowth doughnut isn't cut and dry, push and pull, but leaves 

room for complex interactions between the indicators, as long as their values are brought into the green 

space. 

 



 

 

The degrowth doughnut is broken up into three broad segments, each of which consists of three or four 

themes and eleven indicators. The first is the biophysical segment, joining the original planetary 

boundaries with the desired climate change stabilization and ecosystem restoration thresholds and 

encompassing the themes of human food production, biodiversity, and climate change. Human food 

production has the boundaries of nitrogen use, phosphate use, and water use, with thresholds for 



organic farming and soil stability. Biodiversity includes the boundary of biodiversity neglect and the 

threshold of wilderness protection. Climate change is broken down into boundaries of CO2 emissions 

and land-use intensity, with the thresholds of precipitation flood immunity and forest area. 

 

The second is the socio-economic segment, made up of the four themes of health, democratic 

infrastructure, material security of individuals, and material and energy flows. Health is broken down 

into the boundary fatty food imbalance and the threshold health. Democratic infrastructure consists of a 

boundary for gender equality and thresholds for education and voter turnout. Material security of 

individuals includes boundaries for overwork and debt with a threshold for social equality. Material and 

energy flows uses boundaries for energy use and materials use, along with a threshold for renewable 

energy. 

 

The final segment is one that does not appear in either the planetary boundaries or the sustainability 

doughnut models, but one which is necessary for a true paradigm shift away from a growth economy: 

the cultural segment. This third slice consists of the three themes of planetary-minded 

environmentalism, democratic potential for desirable socio-metabolic change, and human well-being. 

Planetary-minded environmentalism encompasses boundaries for anthropocentrism and climate change 

nonchalance, with thresholds for global environmentalism and renewable energy priority. Democratic 

potential for desirable socio-metabolic change includes boundaries for frustration with democracy and 

distrust, with a threshold for degrowth support. Finally, human well-being is made up of boundaries for 

corruption perception and job dissatisfaction, with thresholds for health perception and life satisfaction. 

 

For the purposes of affecting tangible change, we simplified the model in two ways. First of all, it was 

necessary to break the globe down based on national boundaries. Ideally, analysis would be possible on 



a more regional level, based on the plethora of different biomes within any given country, but change 

occurs on a national level, and as such the degrowth doughnuts must be able to compare challenges and 

opportunities between countries. Second, no one piece of data can truly encompass the many 

complexities within each of the given themes. For the purposes of simplicity and comparison, we were 

tasked with selecting the optimal indicators available to us for the greatest possible planetary region. 

The degrowth doughnut is a simple and imperfect tool, but does not use other constructed measures to 

avoid implicitly copying their assumptions; the given data is in its raw form, normalized to an index with 

acceptable values within the doughnut and unacceptable ones without. We don't pretend to be able to 

provide a totally comprehensive indicator for, say, land-use intensity in Croatia, but we can provide the 

total urban and cropland area (as the most intensely transformed land coverage types) for the country 

and compare it to both the sustainable level of land-use intensity for its population and the level 

exhibited by other countries. 

 

The doughnut is ready-made to help advise policy strategies at the national level. A given country can 

see how they compare to their peers across all 33 indicators, and the world's nations can target problem 

areas while learning to build off of their own strengths and the strengths of others. A degrowth 

transition is not possible without everyone's participation, because it will not have been carried out 

successfully unless every nation resides safely inside the doughnut. Explore the indicators and how 

exactly they were developed, take a look at your own country, and check out the countries around it to 

see how your national government can aid in a swift, safe, just, and sustainable degrowth transition. 
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