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History and growing challenges of sustainable development
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Socio-economic indicators (normalized)

* Figure 1 illustrates the 'Great Acceleration' of human activities since the industrial
revolution began in 1750, and the resulting alterations to the Earth's systems, including
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Since 1950, we have entered the “Great Acceleration” period---
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increases in greenhouse gas emissions, ocean acidity, deforestation, and loss of
biodiversity

* The majority of the curves follow a similar trend, with a notable shift occurring after 1950.

It appears that there was a significant acceleration in 1950.
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Fig. S1 The Great Acceleration in socio-economic trends from 1970 to 2020 between OECD, BRICS, and the other countries

The significant alterations to the Earth‘s systems are closely linked to changes occurring

within the global socio-economical system; Most importantly, they occur simultaneously.

The average normalized increment of 24 socio-economic indicators increased by almost 10

and 5 times respectively, after 1950 compared to the period before. This resulted in the
division of the global socio-economic system into a 5:3:2 ratio between the OECD, BRICS,
and the rest of the countries, as shown in Figure S1



A crossroad: the sustainability science trilemma?
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Sustainability Science Trilemma (Zhang X., 2022, developed from Campbell, 1996)



What 1s common?
the wicked ‘common
tragedy’ problem?



The hierarchy of global carbon dioxide emissions (as a proxy ) at the national level
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Urban and Rural Population
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Sustainability Science
Trilemma: externalities of
development across scale?
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City scale:
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I Household scale: CO, emission and inequality of household
consumption in China
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... Review & Rethinking?...



Sustainability Science:
the way out?



9$1:+:*0)"* Crisis-laden capitalist Market competition + “Double movements” Associations of heterogeneous

12$%5+ accumulation individual choice Elements

C.&:(+-)4)5> Historical, dialectical Methodological individualism; Substantivism; interactivism Post-structuralism; post-
materialism Praxeology modernism; material-semiotic;

constructivist

D,+$4*E&:&)%*0 Communism Marketization, deregulation, Freedom in the complex Political agenda is sidelined

)&+(> privatization society and limited market

F)/&$&%6$(1"+* Nature is appropriated,  The neoliberalization of Human-nature interactions, The constitutive role of non-

"+43$(&)%: commodified, and nature; market forces override human adaptation to natural humans in the fabric of social
thingified by capitalism  ecology environments life, and distributed agency of

human and non-human actants

8")#4+-*@&(2* Accumulation crisis; State-dominance and social Over & under marketization Perceptive dichotomy
54)#$4*:)1(2* excessive productive exclusion (isolated development )
N1%("&+:G capacity; imbalance in

F1:($&%$#4+*  economy; waning

,HE+4).-+%( development momentum

H..)"(1%&(&+:*  State capitalism; Marketization, Regulated marketization A rising mentality of
0)"*54)#3$4*:)1(2* developmental state decentralization harmonious development and
N1%("&+:G “common destiny”: carbon
F1:($&%$#4+* neutral goal, SDGs?
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Scale

Space

Physical scale

Politics of scale Scalar
arrangements characterize
social-economic processes

Greater roles for supra- and
sub- national (urban) scales
with globalization

Glocalization- simultaneous
globalization and localization
of the political economy
Neo- liberal orientation of
sustainable development
policy
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science? Governance

N

* Public private coalition reshaping the
political landscape

* Social process within and without formal
political institutions

* Processes across uneven space and
interlinked geographical scales

* Synthetic limiting of urban space for ease
of governance
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Governance?
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Resources governance



Three mechanisms of resource governance and transformation
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Asset specificity

B"$%:$/(&)%*1++: Uncertainty ++ 0 +
Transaction Frequency ++ 0 +
Incentive intensity I=F 0 +
Administrative control 0 ++ +
8+"0)"-$%/+ Administrative control ++ 0 +
Cooperative adaptation 0 ++ +
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H.+"$(&)%$4*4)5& Price mechanism Command authority Social Relations 0: weak
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authority ++++ : strongest

Free choice Section distribution Constructing Nature

of power identity

Decentralized Top-down Bottom-up
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