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Historically, from planetary
boundariesto development trade-off



hΩbŜƛƭƭ et al, 2018 
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Lifebelt, doughnut, 
donut, ŚŜǾǊŜƪΧ
Å Reducebrudenson current

reproduction, increasepotentialsfor 
wellebing/emancipation

Å Red wedgesindicatethe
compartaivesizeof transgressions
andshortfalls

Å Quantifiedrelativeto agreed
BOUNDARIES andTHRESHOLDS 

Å Sustainabilitytransition: removeall
red wedgesҦ return the jamto 
greendonut
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/GROW

CO2 emissions: bad

Percapitaenergy
use: good



Constructivevs. principletheoriesҦ 
Causalvs. relationalmodelling
[the] conservation of energy predicts that a stream of water 
cannot flow uphill. But the conservation of energy by itself 
is powerless to predict what will be the actual course of a 
ǎǘǊŜŀƳ ƻŦ ǿŀǘŜǊΣ ώΧϐ

and in precisely the same way the [principle of relativity] is 
powerless to predict what will be the [exact future path of a 
planet]. Before this or any other positive gravitational 
predictionscan be made, additional hypotheses must be 
introduced. (Jeans 1921, p. 793) 

The principle of relativity [. . .] is not to be conceived as a 
άŎƻƳǇƭŜǘŜ ǎȅǎǘŜƳΣέ ƛƴ ŦŀŎǘΣ ƴƻǘ ŀǎ ŀ ǎȅǎǘŜƳ ŀǘ ŀƭƭΣ ōǳǘ ƳŜǊŜƭȅ 
as a heuristic principle. . . . It is only by requiring relations 
between otherwise seemingly unrelated laws that the 
theory of relativity provides additional statements. (Einstein 
[1907] 1989, pp. 236ς37) 


