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At the Sustainable Development Summit on 25 September 2015, UN Member States will adopt the 2030
Agenda for Sustainable Development, which includes a set of 17 Sustainable Development Goals (SDGs) to

end poverty, fight inequality and injustice, and tackle climate change by 2030.
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The SDGs, otherwise known as the Global Goals, build on the Millennium Development Goals (MDGs), eight

anti-poverty targets that the world committed to achieving by 2015. The MDGs, adopted in 2000, aimed at an
array of issues that included slashing poverty, hunger, disease, gender inequality, and access to water and
sanitation. Enormous progress has been made on the MDGs, showing the value of a unifying agenda
underpinned by
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To manage environmental resources at the global

level, we need a "framework”, i.e. to define a “safe
operating space”
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Valuable Ecosystem Services Loss of ecosystem services
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Humanity’s 12,000 years of grace
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Planetary
Boundaries:

a potentially
valuable framework
for guiding policy
directed at achieving
sustainable
development
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"Planetary Boundaries 2.0”

Research Articles

Planetary boundaries: Guiding human
development on a changing planet

Will Steffen,** Katherine Richardson,* Johan Rockstrom,' Sarah

E. Cornell,! Ingo Fetzer,' Elena M. Bennett,* R. Biggs,'* Stephen R.

Carpenter,®* Wim de Vries,” Cynthia A. de Wit,* Carl Folke,"*
Dieter Gerten,' Jens Heinke,"'>'* Georgina M. Mace,' Linn M.
Persson,” Veerabhadran Ramanathan,®'” B. Reyers,® Sverker
Sorlin®

15 January 2015

(ii) updating the gquantification
of most of the PBs: (iii) identi-
fving two core boundaries; and
(iv) proposing a regional-level
quantitative boundary for one
of the two that were not quan-
tified earlier (I).

The basic framework: Defin-
ing a safe operating space
Throughout history, humanity

has faced environmental con-
gtraints at lneal and resinnal




Two "CORE” boundaries:

Climate

Biosphere Integrity

Climate change
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Stratospheric ozone depletion

------ > Weak effect reducing the safe space of the affected factor, or complex effect with large uncertainties

—> As this factor moves away from its safe space, the safe space for the affected factor shrinks a little

=== As this factor moves away from its safe space, the safe space for the affected factor shrinks a lot
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Biosphere integ .
Novel entities

Stratospheric
ozone depletion

Land-system
change

Atmospheric aerosol

Freshwater use loading

N Ocean acidification B Beyond zone of uncertainty (high risk)
O In zone of uncertainty (increasing risk)

. . @ Below boundary (safe)
Biogeochemical flows @ Boundary not yet quantified
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Biosphere/Biodiversity data:

”Loss of genetic diversity

(resilience)” ”Biosphere function”
 Need data that better * Need indicator(s) of value,
indicates changes in genetic range, distribution and
diversity! relative abundance of
* Phylogenetic Species functional traits in an
Variability (PSV)? ecosystem or biota
 ”“Red list” approach is not
very interesting in an ES e 7 alaBiodiveristy Intactness

. [ Scholes and Biggs, 20015,
context! Indicator ”BIl”
Nature 434)
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Biosphere integrity:

0.0-0.1
0.1-0.2
0.2-03
0.3-0.4
0.4-0.5
0.5-0.6
0.6-0.7
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Climate change

Biosphere integrity .
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We need better data on the release of
reactive N + P to the environment

Nitrogen application:

N application r,!'. '. > : aF
B  -55kghayr ' (high risk)
O 41-55kgha” yr' (increasing risk)
@  <41kgha 'y (safe)
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We need monitoring of forest loss by
forest type:

Remaining forest ¥
Global 61.9% e
Tropical _ TR e
ropica : Wl
Amearica 91.8% e ﬁ‘ .
Africa 50.5% ‘ 'F g
Asia 29.6% G b \ 8
— N o .
America 85.4% R Vo "h
Europe 42.9% ‘h H -
Asia 28.2%
Boreal
America 57.1%
Eurasia 71.1%

Tropical Temperate Boreal
W <60% <30% <6% (high risk)
[] B85-60% 30-50% 6-85% (increasing risk)
| =85% =50% =85%  (safe)
B polential forest area
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We need monitoring of river water removal as
a function of natural flow:

M >0.75 (high risk) !

>0.25 - 0.75 (increasing risk)
MW 0-0.25 (safe)
0 no flow

SCIENCE CENTER
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* We need a better understanding of the
behaviour of system "behaviour”:

— ldentification of "thresholds”
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Process X Process Y
Globally mixed, with continental/global threshold Heterogeneous, with no continental/global threshold
Planatary Plarctary
Doundary boundary
Glebal
feedbacks
= S
2 ‘g Local/regional
5 = thresholds
> >
@
g 2
ks Local/regional §
& impacts &
Control variable Control variable
. Safo aperating space Zone of uncartainty: Increasing risk of impacts . Dangerous Wwek High risk of sericus impacts

Fig. 1. The conceptual framework for the planetary boundaries
approach, showing the safe operating space, the zone of uncertainty,

the position of the threshold (where one is likely to exist) and the area
of high risk. Modified from ().
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with global scale | without known
thresholds global scale
thresholds

Systemic
processes at
planetary scale

Aggregated
processes from
local/regional scale

Biogeochemical cycles
Atmospheric Aerosol Loading
Freshwater Use
Land Use Change
Biosphere Integrity

Novel entities




UNIVERSITY OF COPENHAGEN Professor Katherine Richardson www.sustainability.ku.dk

SUSTA{NABILITY
SCIENCE CENTER

* We need a better understanding of the
behaviour of system "behaviour”:

— Identification of "thresholds”
— Understanding of interactions between processes

— Better understanding of ranges of variability in
the Holocene.




PBs are scientifically-based levels of human perturbation of the
ES beyond which ES functioning may be significantly altered.

The PB framework does not dictate how societies should
develop.

By identifying a safe operating space for humanity on Earth,
the PB framework can make a valuable contribution to
decision-makers in charting desirable courses for societal
development and they (or something like them) are essential
for SDGs.



"Global
Environmental
Management”?




