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Planetary Boundaries for SD

From aconceptualperspective to national applications

by

Umberto Pisan@and Gerald Berger

This ESDN Quarterly Report (QR) pravigie overview of the planetary boundaries concept and
related framework.In addition it seeks to reflect on possible linkgetween planetary boundaries
with sustainable development as well as on chances and opportunities for its approach to bg
considered lp the policymaking world in the context of international governance for sustainable
development, but also ahe national andegional level.

In thefirstchapteZ ¢S LINBOGARS | O2YLINBKSyair@dS 2@3SNBAS 27
Firstly, we dok at how the concept has been developed. Secondly, we describe the scientific basis i

a very concise way and with the help of several visual and descriptive tools. Finally, we briefl
consider the topic in light of the sustainable development discowats® looking at it from a social

and equity perspective

The secondchapter provides an overview on the responses that the planetary boundaries
framework has received, especially with an eye on the paliaking world. We look at different
angles, from e global sphere (such as the United Nations), the suptinal perspective othe
European Union, and also the national viewpoints from eight European countries (i.e. Belgium
Finland, France, Germany, Italy, Switzerland, The Netherlands, United Kngdaays keeping in
mind the sustainable development context. In so doing, we explore whether chances and
opportunities can be found, particularly in terms of application and implementation, of the planetary
boundaries framework. With this intention, weummarise and present a research study
commissioned by the Swedish Environmental Protection Agency (SEPA), which represents the fi
attempt to comprehend the feasibility of usinglanetary boundariesas a framework for
understanding national contributiorts the transgression of the planetary boundaries.

Finally, theconcludingchapter presents the maiarguments explored in the report angrovides
several reflections that we consider interesting and potentially stimulating for furthering the
planetary boundaries framewofkdptake, especially in the poliepaking world.
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1 ¢KS O2yOSLIi 2F WLIX I ySial N®

In this chapter of the Quarterly Report, we provide a comprehensive overview of the concef
WLI | ySGFNE 02dzy REFNASAQd CANRGEEE 6S oAff
we describe the scientific basis in a very concise way and with the help of several visual
descriptive tools. Finally, we briefly consider the topic in lighhe sustainable development
discourse, also looking at it from a social and equity perspective.

1.1 Brief history of the concept

From Earth In 2008, a interdisciplinary group of scientiststarted the discussionsbout
systemdynamics W Jt | v S NEBin awdritsyidp EoNdered e Stockholm Resilience Centr
to planetary the Stockholm Environment Institute and the Tallberg Foundatidiney were
boundaries

looking for insights into Eth-system dynamicdo characterise theconditions
needed for our planet to continue insate, such as the Holocene. For the past-
thousand years (ca.), this state of the Earth has been supportive of the hi
civilization progresses providing humamth a stable climate.

In 2009,0ne year after this workshopa group of ® internationally renowned
scientists identified and quantified a set wihe planetary boundariesvithin which
humanity can continue to develop and thrive for generations to comthe so

Asafe space for 9} t gafe Bpac for humani@They believed that transgressitigese boundaries

humanity could generate abrupt or irreversible environmental chang€n the contrary,
respecting then would instead reduce the risks ofhuman activities from causing
unacceptableand undesirableenvironmental change(Rockstromet al., 2009a;
Rockstromet al. 2009hb)

Inter alig researchers involved in the study stressed that #pproach does noi
offer a complete roadmap for sustainable developmebtit also that the
identification of critical planetary boundaries could provide one importar
element thatcan inform society’s decisions about sustainability

' FGSN) nanngpX GKS 02y OSLII 2 FstroHd JhtérebtBat

only throughout the scientific community but also within the world of pacliegking
(e.g. UN Secretar@enerl Ban Kimoon has often referred to this concép@and civil
society (e.g. OXFAM on social and equity issues and the planetary boundaries)

! http://www.stockholmresilience.org/21/research/researatrogrammes/planetarsboundaries/planetaryboundaries/backgrond. html
2 http://www.stockholmresilience.org/planetarpoundaries
% See for instancehttp://www.un .org/apps/news/story.asp?NewsID=39627#.Ulu4YIBmiSo
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1.2 Welcome to the Anthropocene

A new Although not formally recognized yét a large number ocientists are convincéc

geological era  that the Earth¢ including the human populatiom has entered a new geologic:
SL2OK>: 6KAOK KlFIa 0SSy RSFTAYSR 0@ theb
Anthropocene) 6 / NXzii 1 ABehdyrecognisedit 1873 bythe Italian gelogist
Antonio Stoppaniwho saw in humanity ay Sg GSff dzNRO T2
universality may be compardd2 (G KS 3INBF GSNI F2NOSa 2
00Ol 2 GKS LYRdzZAGONARIt wS@2ftdziazy |
SELI yaArzy Ay (GKS dza8S 2F Fz2zaaArf Fdz5¢
Anthropocene as such, considering the escalation of the effects on the g
environment provoked by humanity; furthermore he pointed out that because of
danthropogenic emissions of carbon dioxide, global climate may depart signific
from natural behaviourformy & YA f f SyyAl (2 02YS¢ o

The Holocene  In contrast, the precedent erall K S W1 2 a8 g@@njit&®uman civilizations t
thrive, especially because it guaranteed a stable warm period (for 10,000 year
without dramatic variationsg KA OK A a y24 dzadzrf Ay QO°F
on the Earth Rockstromet al., 2009aRockstdm et al. 2009b;Steffen et al., 2011a).
¢tKS 12t20SyS KIFa 0SSy GKS 2yfe aidlo
aalrasS 2F GKS 9 NIK {@&adSy dGkKIdG ¢S 1
(Steffen et al. 2011a, p.739): for instance, it alloved development of agriculture
and the creation of complex civilizatio(Graph 11).

Graphl.1 The Holocene

HOLOCENE

il | ;‘?‘"‘-b
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First migration of Aborigines fully modern humans Beginning Great European
fully modern arrive in from South Asia of agriculture civilisations:
humans out of Africa Australia to Europe Greek, Roman
Source:Rockstrom et al. 2009b
The As very well defined by Steffen et al. 2011b, the Anthropocene is revealed b

Anthropocene  main features:
1. Earth is now moving out of its current geological epoch (the Holocene); al

* The argument is under serious analysis: a proposal to formalise the 'Anthropocene’ is being dewsidhedAnthropoceneWorking
Group for consideration by the International Commission on Stratigraptith a current target date of 2016. However, the
'Anthropocene' has emerged as mopular scientific termused by scientists, the scientifically engaged public and the media to
designate the period of Earth's history during which humans have a decisive influence on the state, dynamics and futuEahth
system. It is widely agreed that the Earth is currently in this state.

® See for instance: Steffen et al., 2011b

LA

)

8D European Sustainable Development Network’


http://quaternary.stratigraphy.org/workinggroups/anthropocene/
http://quaternary.stratigraphy.org/workinggroups/anthropocene/

Planetary Boundaries for SD ESDNuarterly ReportN.30

2. Human activity is largely responsible for this exit from the Holoc
(therefore, recognizing that humankind has become a global geological
in its own right).

The Anthropocene started around the beginning of 1800 with the Indus
Revolution in England arabncluded its first stage after WWII in 1945. This period
been characterized mainly by an enormous expansion in the use of fossil fsls
coal andthen oil and ga§Steffen et al., 2007¢ KS &S O2y R & I tHS
Great Acceleratio®@ | yR OKI N} OG4SNAT SR o0& | RN
(Steffen et al., 2011a), started in 1945 and is coming to an end in these very
This gretdacceleration of the human impact is well described in the next fighig.
1.1), which looks at the Igbalscale changes in the Earthystem as a result of the
dramatic increase in human activity

Fig. 1.1 The great acceleration
(a) Atmosphere: CO, Conc. (b) Atmosphere: N,O Conc. (c) Atmosphere: CH, Conc.
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The 3’ stage At the moment, the Anthropocene has lived already through its first two stages.
believed (Steffen et al. 2007; Steffen et al., 2011a), humankind finds itself in the
stage which is meant to start with thecognition by decision makers of the role ¢
KdzYlty | OQGAGAGASAE AYy al FFSOGAYy3I GKS 3
g K 2 f(il8d). However, now, it is up to humanity to decide what tfephase will be
fA1SY O2yliAydasuidzZ Ay ENHE&EDEFEBA2NI 4
0KS 91 NIKéeK

1.3 Nine thresholds humanity should not surpass

The 9 planetary As mentioned above, in 2009, Joh&wockstromtogether with other 28 scientists
boundaries RS @St A sifeRopetating space ftumanityé the framework of thed LJ |y
0 2 dzy R Wde Sdthorsidentified the nine planetary boundaries among Ea
System processes that should be put under serious control and whose thres
should not be exceeded in order to avoid the disruptadrthe Earthsystem stability,
namely:
1) ClimateChange
2) Rate of Biodiversity Loss;
3) Interference with the Global Phosphorus and Nitrogen Cycles
4) SratosphericOzoneDepletion;
5) Ocean Acidification;
6) Global Freshwater Use;
7) Landsystem Change;
8) Atmosphert Aerosd Loading
9) Chemical Pollution.

Unfortunately, humanity has already transgressed at least three planete
boundaries(rate of biodiversity loss, climate changed human interference with the
nitrogen cyclg whilst some are at risk of being surpasskdshwater useland-system
change andocean acidificatioh

Interactions An important statement byRockstrémet al. (2009bxneeds particular consideration i
among the our discourse:
boundaries dinteractions among planetary boundaries may shift tisafe level of one or several

boundaries which we have provisionally set under the (strong) assumption that no
other boundaries are transgressed. In reality, what may appear as a physica
boundary with a clearly defined threshold may change position dswdyschanging

G NAFotS oX0 SEOSSR& AlGa o02dzyRENE f S@¢
In other words, interactions among boundaries are crucial and need to be monit
constantly: these interactions may be able to provoke or induce changes to
planetary boundaries levels, andnsequently push them to go beyond the respecti
limits. In this regardRockstromet al. suggestextreme caution, particularly whe
approaching or transgressing any individual planetary boundary

-
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As shown in the following figureFig. 1.2, inner green shading represerst the
proposed safe operating space for nine planetary systems. The red wedges rep
an estimate of the cusnt position for each variableRpckstromet al., 2009a;
Rockstromet al., 2009b) Rockstrom et al. pointed out that they weedble to quantify
with confidence only threeut of nineboundaries; four are represented by tentati
suggestions (best guesses based on the current state of knowledge), whils

boundaries still need to be determine@Atmospheric Aerosol Loading; Cheali
Pollution)

Fig.1.2 Planetary boundaries for a safe operating Earth system

Climate change

10
Lon|dap °“°\S
S1eydso®

Source: Rockstrom et al., 2009a

Motive and A more punctual and kdepth description for each of the nine planetary boundar

descriptions follows belowwhere we ty to summarise thecomprehensivevork done byRockstrém
etal.in2009,alsdzi A f AT Ay3 GKS NB&az2daNOSa 2F ¢k
especially for its effort in synthesizing a very complex matter.

6 http://www.stockholmresilience.org/21/research/researghrogrammes/planetarsboundaries/planetaryboundaries/aboutthe-

A
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(1) Climate Change

Desciption:
Recent evidence suggests thia¢ Earth, now passing 387 pp@Q in the atmosphere, has already transgresde
the planetary boundary and is approaching several Earth system thresholds. For instance, we have] ¢
reached a point at which the loss of summer polariseds almost certainly irreversible. This is orenele of
a welldefined threshold above which rapid physical feedback mechanisms can drive the Earth syste
much warmer state with sea levels metres higher than present. A major question is how long we can|r
over this boundary before large, exrersible changes become unavoidable. There is a growing convergs
G26FNR | auc/ 3IdzZ NRNIAEé | LIINRFOKSE ¢KAOK ¢2dz R
2°C above the preindustrial level.

=

Planetary boundarya dual approach is prased to defining the planetary boundary for climate change, usi
both atmospheric CQOconcentration and radiative forcing as glofsahle control variabled/alues o350 ppm

CQ and1 W m’ above the preindustrial level, respectively, are suggested.

(2) Rate of Biodiversity Loss

Description
Local and regional biodiversity changes can have pervasive effects on Earth System functioning and i

with several other planetary boundarieghe current and projected rates of biodiversity loss constitute the fi
major extinction evenin the history of life on EarttSince the advent of the Anthropocene, humans hi
increased the rate of species extinction by cl@O times the backgroundiiaS & G KF G & SNB [i
history, resulting in a current global average extinction pgtef 100 E/ MSYn the last 20 yeargbout half of
the recorded extinctionss primarily due to laneluse change, species introductions, and increasingly clif:
change.These large rates of ecosystem damage and extinction can be slowed by judicious projects to et
habitat and improve build appropriate connectivity between edesys, while maintaining the high agricultural
productivity that humanity needS.heprimary reason for including biological diversity as a planetary bounp
is its role in providing ecological functions that support biophysicabgsiems of the Earth,na thus provide]
the underlying resilience of other planetary boundaries.

Planetary boundary extinction rate should be decided 8 E/MSYtherefore, withinan order of magnitude o
the background raté) However, it is also suggested to set an uncetyaiange of 1100 E/MSY.

(3) Interference with the Global Phosphorus and Nitrogen Cycles

Description
The biogeochemical cycles of nitrogen and phosphorus have been radically changed by humans as g r

many industrial and agricultural procesgge. fertilizer production and applicatiQnNitrogen and phosphorup
are both essential elements for plant growth. Human activities now convert more atmospheric nitrog¢n
reactive forms than all of the Earth's terrestrial processes combined. Muttfisofiew reactive nitrogen ip
emitted to the atmosphere in various forms rather than taken up by plants. When it is rained out, it ppll
waterways and coastal zones or accumulates in the terrestrial biosphere. Similarly, a relatively small pr¢p
of phosphorus fertilizers applied to food production systems is taken up by plants; much of the phogp
mobilized by humans also ends up in aquatic systems. A significant fraction of the applied nitroger
phosphorus makes its way to the sea, and cashpmarine and aquatic systems across ecological thresholfs
their own.

Planetary boundary (i) for Nitrogen (N): it should be set at 25% of its current value, or to about 35 Mt yr
(ii) for anthropogenicPhosphorus(P) inflow to the oceans, it is tentatively placed at <10 times (<10x}) tl
natural bakground weathering flux of Rjth anuncertainty range (<103<100%.

"E/MSY = extinctions per million species per year

European Sustainable Development Network®
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(4) Stratospheric Ozone Depletion

Description
The stratospheric ozone layer in the atmosphere filters out ultraviolet (UV) radiation from the sun. If this

decreases, increasing amounts of ultraviolet radiation will reach ground level. This can cause a higher ihc
of skin cancer in humans a&ll as damage to terrestrial and marine biological systems. The appearance of
Antarctic ozone hole was a textbook example of a threshold in the Earth System beingtcoossptétely
unexpectedly.

Planetary boundary it is proposed a <5% decreasecdolumn ozone levels foany particular latitude with
respect to 19641980 values.

(5) Ocean Acidification

Description
Ocean acidification poses a challenge to marine biodiversity and the ability of oceans to continue to funkti

a sink of C@X(currently removing roughly 25% of human emissions). The atmospheric removal process nc
both dissolution of COnto seawater, and the uptake of carbon by marine organisms. Addition pfoCe
oceans increases the acidity (lowers pH) of the sarfeawater. Many marine organisms are very sensiti
changes in ocean GOKSYA AU NE® CdAdzNIKSNY2NBE>Z 3JFf 201t e3 ddhs
declining with rising ocean acidity. Aragonite undaturation means that these watewsill become corrosiv
to the aragonite and higlmagnesium calcite shells secreted by a wide variety of marine organisms. The] le
scale depletion of aragonifrming organisms would be a major disturbance in marine ecosystemg,
consequences and impaobf which are highly uncertain. Ocean acidification may have serious impacts ol «
reefs and associated ecosystems; similarly, marine plankton are also vulnerable, presumably with ripplég
up the food chain. Losses of these species would ch&egstructure and dynamics of ocean ecosystems fat
could potentially lead to drastic reductions in fish stocks.

A1

Planetary boundary oceanic aragonite saturation state is maintained at 80% or higher chvtbeage global
pre-industrial surface seawatetKyag Of 3.44 Recognizing that carbonate chemistry can be variable over|d
and seasonal timescales, we suggest that the typical diel and seasonal range of values of aragonite sht
state be incorporated into this boundary (i.e., >80% of #weragesurface oceanpre-industrial aragonite
saturation state * diel and seasonal variability).

(6) Global Freshwater Use

Description
Human pressure is now the dominant driving force determining the functioning and distribution of gl

freshwater systemsGlobal manipulations of the freshwater cycle affect biodiversity, food, and health sefL
and ecological functioning, undermining the resilience of terrestrial and aquatic ecosy¢étates.is becoming
increasingly scarce: it is thought thiay 2050 abotihalf a billion people are likely to be subject to waseess,
increasing the pressure to intervene in water systdfosinstance, i SaGA YF 6 SR wp: 27
run dry before reaching the oceans due to use of freshwater resourceshasing

Planetary boundary it should be set a#,000 kni yr' of consumptive blue water use (with a zone |of
uncertainty of 40096000 knf yr™Y).

".a
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(7) LandSystem Change

Description
Land is converted to human use all over the planet. Fomstiands and other vegetation types have primaitily

been converted to agricultural land. This lamgk change is one driving force behind the serious reductions
biodiversity, and it has impacts on water flows and on the biogeochemical cycling of caitpogen and
phosphorus and other important elements. Conversion of forests and other ecosystems to agricultural lar
occurred at an average rate of 0.8%1y1ver the past 4650 years and is the major global driver behind loss «
ecosystem functioningnd servicesWhile each incident of land cover change occurs on a local scal¢,
aggregated impacts can have consequences for Earth system processes on a global scale. A major|ct
with setting a land use boundary is that it needs to reflect net fhe absolute quantity of unconverted afpd
converted land but also its function, quality and spatial distribution.

Planetary boundaryno more than 15%f the global iceree land surface should be converted to cropland

(8) Atmospheric Aerosdloading

Description
Through their interaction with water vapour, aerosols play a critically important role in the hydrologica]

affecting cloud formation and globalcale and regional patterns of atmospheric circulat{oa. the monsoor
systems inrbpical regiony They also have a direct effect on climate, by changing how much solar radig
reflected or absorbed in the atmosphere. Humans change the aerosol loading by emitting atmospheric f
and also through landise change that increas the release of dust and smoke into the air. Shifts in clif
regimes and monsoon systems have already been seen in highly polluted environments. A further reag
aerosol boundary is that aerosols have adverse effects on many living organismesejahebehaviorof aerosols
in the atmosphere is extremely complavhile many relationships between aerosols, climate and ecosystenp
well established, many caudadks are yet to be determined.

"

Planetary boundary no specific thresholdalue for globabkcale effectédentified yet.

(9) Chemical Pollution

Description
Emissions of toxicompounds such as heavy metasgnthetic organic pollutants and radioactive materi

represat some of the key humadirivenchanges to the planetary environment. These compounds can persis
environment for a very long time, and their effects potentially irreversibleChemical pollution qualifies as
planetary boundanpecauset can influence Earth System functianifi) through a global, ubiquitous impact on {
physiological development and demography of humans and other organisms with ultimate impacts on ed
functioning and structurgand (ii) by acting as a slow variable that affects other planetary boueslar

o

Planetary boundaryno comprehensive single planetary boundary has been found yet.

In the following table(Fig. 1.3, we offer acomprehensivelist of the planetary
boundaries. Please note that the third planetary boundarinteérference with the
Global Phosphorus and Nitrogen Cytleas been subdivided in two parts since t
Nitrogen cycle boundary has already been surpassed.

".ﬁ
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Fig. 1.3 Description of the nine planetary boundariés
. . Pre-
Earth-System Parameters Explanation of Threshold avoided o|| Proposed| Current industrial
process (Control variable) influenced by slow variable Boundary|| Status Value
(i) Atmospheric Carbon Dioxide 350 387 280
(CQ) concentration I Loss of polar ice sheets; (ppm) (ppm) (ppm)
(Parts per million by volume, ppm]|{ Regional climate disruptions;
9 Loss of glacial freshwater supplies;
(if) Change in radiativéorcing | Weakening of carbon sinks 1 15 0
(Watts per meter squared) (W i) (W m?) (W ni®)
9 Slow variable affecting ecosystem
functioning at continental and ocean bas
Extinction rate scales;
(number of extinctions per million (| Impact on many other boundaries (C 10 >100 0.1-1
species per year storage, freshwater, N and P cycles, lan|| (E/MSY) || (E/MSY) || (E/MSY)
(E/MSY) systems);
9 Massive loss of biodiversity unacceptabl
for ethical reasons.
Amount of N removed from  Slow variable_affec?g_r}g 0\_/eralIfresilien(?eI a5 11 0
the atmosphere for human use ecosystems via acidification of terrestria . . .
- 0 ecosystems and eutrophication of coastd| (Mt N yr?) || (Mt N yr’) || (Mt N yr?)
(Million of tonnes per yeait N yr~)
and freshwater systems.
(3b) Pg‘;iﬁ):orous Quality of P flowing into the || Avoid a major oceanic anoxic event 11 8.595 1
_ oceans (including regional)with impacts on 1 Nl £l
(=l _aboundary el (Million of tonnes per year, Mt N &) marine ecosystems (MENyE) || (MENyF) || (MEN yr)
the nitrogen cycle)
4) Stratospheric
) ozontg Concentration of Ozone 1 Severe and irreversible W radiation 276 283 290
depletion (Dobson Unit, DU) effects on human health and ecosystemy (DL) (DL) (DL)
9 Conversion of coral reefs to algal
. dominated systems;
Global mean saturation state of . SIS .
(5) _O_CE§.H aragonite in surface sea water 1 Reglqnal ellmlnaFlon of some aragonite '2-75 '2-90 '3-44
acidification (Marag) and highmagnesium calciteforming 0 Myag 0 Myag 0 Myag
ra marine biota;
Slow variable affecting marine carbeimk.
Could affect regional climate patterns (e|
6) Global Consumpton of freshwater b monsoon behaviour)
fl(‘e)shwater P humans y 1 Primarily slow variable affecting moisture 40001 26001 415 .
(k¥ per year) feedback, biomasproduction, carbon (K yr?) || (knfyr?) || (Kndyr?)
use pery uptake by terrestrial systems and reducil
biodiversity
9 Trigger of irreversible & widespread
. conversion obiomes to undesired states|
(7) Change in Lan Percentage of global land cover| § Primarily acts as a slow variable affectini o 0
. - 15% 11.7% Low
Use convertedto cropland carbon storage and resilience via changy
in biodiversity and landscape
heterogeneity.
(8) Atmospheric || Overall particulate concentration T aisruptit;n olftr:n of? Sioh systems;
aerosol in the atmosphere, on a regional T Human ea.l e, ects; To be determined
loadin basis 9 Interacts with climate change and
9 freshwater boundaries.
For example, amount emitted to
or concentrations of persistent || Thresholds leading to unacceptable
] organicpollutants (POPs), plastic impacts on human health and ecosysten|
(9) Chemical endocrine disruptors, heavy functioning possible but largely unknowr| To be determined
pollution metals, and nuclear waste in thg|{ May act as a slow variable undermining

global environment or the effectg
on the ecosystem and functionin
of Earth system thereof

resilience and increase risk of crossing
other threshold.

Table modifiedising the followingources Steffenet al.,2011c; Rockstrom et al., 2009b and

http://www.stockholmresilience.org/21/research/researgirogrammes/planetarsboundaries/planetaryboundaries/aboutthe-

research/quantitativeevolution-of-boundaries.htmil
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1.4 Planetary boundaries for Sustainable Development

In May 2013 JohanRockstromand Jeffrey D. Sachgrepared a Background pap¢
for the HighLevel Panel of Eminent Persons on the R@st5 Development Agend:
Fa LI NI 2F | 3f 206l f Sustbihabld Delieloghtent FoR ik
NetworkQ f ISdy @GR | YAGSR bl idAz2ya {SONBGl
and Sachs, 20)3In this paper, scientists proposed the Planetary Bounde
framework in the context of SD farovide a safe space for innovation, growth a
development in e pursuit of human prosperityclearing the misconception the
these boundaries wouldplace a cap on human developmenNonetheless,
Rockstromand Sachgointed at a seD | f SuSt&inable Development Trajectof
Ly W{5 built uponsix major structural transformtins:

iGN 25002

1. Energy Transformationespecially through the shift towards a laarbon
economy;

2. Food Security Transformatigmmainly with amulti-faceted agreecological
intensification of food production that needs to be decoupled frc
unsustainable use afater, energy, fertilizers, chemicals and land;

3. Urban Sustainability Transformatignfor instance with resourcefficient
investments and an upgrade to resilient cities;

4. Population Transformation particularly towards slowing populatio
growth as much asgssible;

5. Biodiversity Management Transformatignfor example, by developin
A0NF GS3IASa F2NI YIyYylF3IAy3ad G4KS 62N
regional scales where the species livethrough strategies for preserving
the six critical biomes tha©O2 y a G A (dzi S 1 Sé& a3t 2¢
concern for humanity as a whale

6. Private and Public Governance Transformatjanter alia by recognising
that public policy decisions must be made on the basis of sciel
evidence, or that multhational conpanies must be made accountable f
their actions.

While seeking effective solutions for living sustainakBgeffen et al. (2019
identified the right approach in théolistic and integrated approactprovided by
the planetary boundary framework. In thisense, they precisely suggested tt
G AGKAY GKS 02dzyRIFNARS&a 2F (GKS LIXFyS
strategies, tactics, and tradeffs that humanity can deploy as it continues to stri
to improve welld SAy3é¢3> | faz2z 6ROl driNERLIEREGRY
YSFya NBaLSOOGAYy3a GKS 3Jf20lf o2YYZ2Y
ecosystems).

-
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Humans as In this context, humanity needs to decide about its role in the new epoch ol

stewards of the  Anthropocene(Steffen et al., 201%aRockstrom et al., 2009Steffen et al. 2007

Earth System Therefore, reconnecting human development and progress to the capacity o
biosphere and essential ecosystem services is to be sustained while humans b
active stewards of theéEarth System as a whol&dlke et al. 2011 Sustainable
development has a crucial role in this discourse and, furthermore, should reco
AlG a | aidNEP yoRgiWINSS NKRiYdziya AgiSS £ Fo25NJ yi3 ¢
Ostrom, 2009; Chapin et alQ21)

Redefining In other terms, as suggested I6riggs et al. (2013the definition of sustainable

sustainable development should take into serious consideration the planetary bounc

development ¥ NI YSg2N] FyR 0S8 deRIBfEnt thabriRetsitné R RF the
LINBaSyd oKAt S al FsSppaizisysiRm, \6rd whigh: thelwklard c
current and future generations dependgp. 306).

1.5 A Socialand Equityperspective

Planetary Whilst the planetary boundaries framework representsat first look ¢ an
boundaries and  environmentoriented concept, it is also true that its premises are definit
human WY& 2 OA I-énfbédded i $é dustainable development discourse, we believ

development least for two reasondgrirstly,the nine planetary boundaries have been set with t

intention to safeguard the EartBystem functioning in a state as similar as poss
to the only Earth stable state we know that helped human development

Holocene), and therefore to cogfidzS 3Idzf NI yiSSAy3a |y
Secondly by recognizing the role of humankind in the development of the er:
Anthropocene, Rockstromand colleagues acknowledge the importance of
modes of human development for the sustainability of theman race.

Social In February 2012, an interestindiscussionpaper by Oxfam Raworth 2012)

boundaries advanced the idea ofombining the framework of planetary boundaries witha
complementary concept of social boundariesaking into consideration mail
human deprivations.

The papersets out a visual framewik for sustainable developmentshapedlike a
doughnut (see the followingFig. 1.4 ¢ that outlines a safe and just space f
humanity to thrive in an inclusive andstainable economic development.

-
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Fig. 1.4 A safe and just space for humanity to thrive in

climate change

ENVIRONMENTAL CEiL
G

5oc\AL FOUNDA T/ON

income

health
education

gender
equality resilience

social
equity

energy  jops

Source: Raworth, 2012

The Doughnut  As presented by Raworth, the figure has an inner boundée gocial foundatior)
GKIFG O2yidlFAya StS@Sy RAYSyarzya ol &
environmental ceiling forms an outer boundary made of the nine planete
boundaries set out by Rockstréom and hisazdhors. Between the two circles lias
area ¢ shaped ke a doughnutc which represents arenvironmentally safe and
socially just space for humanityo thrive in. It is also the space in which inclus
and sustainable economic development takes place

G¢KS FNIFYSE2N)] ONARy3IaA 2dzi develgpment. LIS
Humanrights advocates have long highlighted the imperative of ensuring every
LISNE2yQa OfFAY G2 tAFTSQa SaaSydaaialta
the need to situate the economy within environmental limits. The framework
puts thetwo together, creating a closed system that is bounded by both human

NAIKGA FyYR Sy daNRRMWOYNIZ012, @Sz G Ay oAt
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The Equity
dimension

C2ft2oAy3a GKS fAyS 2F (K2dAKIGI 27F i
Smith (2013)F f &2 LINBLI2&aSR G2 AyaGSaINrasS
management of the biophysical planetary boundaries, especially through
identification of synergies between both the environmental and social dimensi
Therefore, they argue that this omination would represent at least maecessary
conditiontowards fostering sustainable development. In fact, they reflected on
often heterogeneous spatial distribution of the planetary boundaries am
countries, which has clear implications on theiaband economic pillars of SD ar
hence, on the improvement of human wdleing of developing countries
Furthermore, they argue that a more spatially equitable world (especially, in te¢
of incomes and resource use) would not only be in the intere$tslaveloping
nations but also of wealthy countries.

A very interesting example of their work and argument is provided in the next fi¢
which offers a first analysis of how spatial social equity considerations migl
included in the managemerstrategy for various planetary boundaries: in the figu
for each boundary (column 1) that has a regional expression wathagkignificance
(column 2), Steffen and Stafford Smith (2013) identiftdeast one aspect of it
management which requires awsideration of spatial distribution (column 3) ar
note how this could also contribute to social equity (column 4)

Fig. 1.5Synergies between planetary boundaries and spatial social equity considerations

Source: Steffen and Stafford Smith (2013)
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