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A safe operating space for humanity

Identifying and quantifying planetary boundaries that must not be transgressed could help prevent human
activities from causing unacceptable environmental change, argue Johan Rockstrm and colleagues.
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Earth-system process

Climate change

Rate of biodiversity loss

Nitrogen cycle (part
of a boundary with the
phosphorus cycle)

Phosphorus cycle (part
of a boundary with the
nitrogen cycle)

Stratospheric ozone
depletion

Ocean acidification
Global freshwater use
Change in land use
Atmospheric aerosol

loading

Chemical pollution

Parameters Proposed Current
boundary status

(i) Atmospheric carbon dioxide
concentration (parts per million
by volume)

(ii) Change in radiative forcing
(watts per metre squared)

Extinction rate (number of species
per million species per year)

Amount of N; removed from
the atmosphere for human use
(millions of tonnes per year)

Quantity of P flowing into the
oceans (millions of tonnes per year)

Concentration of ozone (Dobson 283
unit)

Global mean saturation state of 2. 2.90
aragonite in surface sea water

Consumption of freshwater . 2,600
by humans (km® per year)

Percentage of global land cover 1.7
converted to cropland

Overall particulate concentration in
the atmosphere, on a regional basis

For example, amount emitted to,

or concentration of persistent
organic pollutants, plastics,
endocrine disrupters, heavy metals
and nuclear waste in, the global
environment, or the effects on
ecosystem and functioning of Earth
system thereof

Pre-industrial
value

To be determined

be determined
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2022 update on Planetary Boundaries
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Outside the Safe Operating Space of the Planetary Boundary for
Novel Entities

Linn Persson,” Bethanie M. Carney Almroth, Christopher D. Collins, Sarah Cornell, Cynthia A. de Wit,*
Miriam L. Diamond, Peter Fantke, Martin Hasselldv, Matthew MacLeod, Morten W. Ryberg,
Peter Sogaard Jorgensen, Patricia Villarrubia-Gémez, Zhanyun Wang, and Michael Zwicky Hauschild
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ABSTRACT: We submit that the safe operating space of the
planetary boundary of novel entities is exceeded since annual
production and releases are increasing at a pace that outstrips the

Quantifying the
Planetary Boundary
for novel entities

global capacity for assessment and menitoring, The novel entities Comprehensiveness
boundary in the planetary boundaries framework refers to entities

that are novel in a geological sense and that could have large-scale

impacts that threaten the integrity of Earth system processes. We Feasibility
review the scientific literature relevant to quantifying the boundary +
for novel entities and highlight plastic pollution as a particular et

aspect of high concern. An impact pathway from production of Relovance ¥
novel entities to impacts on Earth system processes is presented.

We define and apply three criteria for assessment of the suitability
of control variables for the boundary: feasibility, relevance, and
comprehensiveness. We propose several complementary control variables to capture the complexity of this boundary, while
acknowledging major data limitations. We conclude that humanity is currently operating outside the planetary boundary based on
the weight-of-evidence for several of these control variables. The increasing rate of production and releases of larger volumes and
higher numbers of novel entities with diverse risk potentials exceed societies” ability to conduct safety related assessments and
monitoring. We recommend taking urgent action to reduce the harm associated with exceeding the boundary by reducing the
production and releases of novel entities, noting that even so, the persistence of many novel entities and/or their associated effects
will continue to pose a threat.

KEYWORDS: chemical pollution, plastic pollution, unknawn planctary boundary threats, Earth system impacts, cap on emissions,
chemicals management capacity

B INTRODUCTION So far, no quantitative boundary has been defined for the
navel entities boundary, although, some specific chemicals are

Chemical pollution has the potential to cause severe ecosystem
quantified under other planetary boundaries, such as green-

and human health problems at different scales,' but also to

alter vital Earth system processes on which human life
depends. “Chemical pollution” was included as one of nine
planetary boundaries,” in response to this understanding.
Steffen et al.” renamed the “chemical pollution” boundary to
“novel entities” (NE), defined as “new substances, new forms
of existing substances and modified life forms”, including
“chemicals and other new types of engineered materials or
organisms not previously known to the Earth system as well as
naturally occurring elements (for example, heavy metals)
mobilized by anthropogenic activities”. Steffen et al.* argued
that the anthropogenic introduction of novel entities to the
environment is of concern at the global level when these
entities exhibit persistence, mobility across scales with

i 1 dicteil i 1 in
organisms and the environment, and potential negative impacts
on vital Earth System processes or subsystems.
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house gases and CECs. Conditions where chemicals may pose
a planetary threat have been specified,”* and ways in which
cascading systemic effects come to represent a planetary-scale
problem have been explored, for example, for plastics”
(mixtures of nonpolymeric and polymeric chemicals). The
high costs to society associated with current use and
environmental releases of novel entities'’” ™' offer a strong
additional arguments for pursuing prompt action addressing
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Mal for dagen

Malet med seminaret er a trekke bzerekraftfokuset ned fra overordnede
mal til praktisk gjennomfering i prosjekter. Da blir det naturlig med
en kobling mellom ambisjoner, skonomi og det muliges kunst.

NTNU, Sweco, Boston Consulting Group, Sweco, Asplan Viak, Statsbygg,
Sparbank 1 Saragst-Norge og Veidekke vil delta med deling av sine kunnskaper

og erfaringer.
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08-30 Kaffe ogintro
08.50—-09.00 Amund Geicke, Sweco. Velkommen til Sweco

09.00-09.10 Rolf André Bohne, Prosjekt Norge, Velkommen til baerekraftseminar. Intro av
programmet.

09.10-09.30 Christian Haslestad, Boston Consulting Group. Overordnet perspektiv og strategiske
veivalg.

09.35-09.55 Merete Saugestad, Sweco. Presentasjon av Sweco + Ambisjonsniva: Fra tidligfase til
utferelse — hva har skjedd?

10.00 - 10.20 Bjgrge Sandberg-Kristoffersen, Asplan Viak. Gjenbruk i prosjekter.
Pause
10.40 - 11.00 Lars Petter Bingh, Statsbygg. Krav om hvordan de jobber i prosjekt.

11.05-11.25 Jgrund Buen, SpareBank 1 Sgrgst-Norge, Grgnn finansiering — kravene vil skjerpes og
mulighetene ma styre.

11.30-11.50 Bjgrnar Gullbrekken, Veidekke. Har alle prosjekter for lave ambisjoner om baerekraft?
Malstyring l@sning for oppnaelse av baerekraft i prosjektet.

11.50 Diskusjonigrupper og plenum
12.10 Lunsj
13.00 Vel hjem!
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