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Bioeconomy Strategy and Action Plan:
Understand the ecological boundaries of the Bioeconomy
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Monitor the progress of the EU bioeconomy
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Monitor the progress of the EU bioeconomy
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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 Rockstrdm and colleagues.

Ithough Earth has undergone many
periods of significant environmen
tal change, the planet’s environment

has been unusually stable for the past 10,000
years' . This period of stability — known to
geologists as the Holocene — has scen human
civilizations arise, develop and thrive. Such
stability may now be under threat. Since the
Industrial Revolution, a new era has arisen,
the Anthropocene’, in which human actions
have become the main driver of global envi
ronmental change®. This could see human
activities push the Earth system outside the
stable environmental state of the Holocene,
with consequences that are detrimental or
even catastrophic for large parts of the world.

During the Holocene, environmental
change occurred naturally and Farth's regu
latory capacity maintained the conditions
that enabled human development. Regular
temperatures, freshwater availability and
biogeochemical flows all stayed within a rela
tively narrow range. Now, largely because of
a rapidly growing reliance on fossil fuels and
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« New approach proposed for defining preconditions for human

« Crossing certain biophysical thresholds could have disastrous

con:

uences for humanity

| « Three of nine interlinked planetary boundarles have already been

ICOPENHAGEN overstepped

industrialized forms of agriculture, human
activities have reached a level that could dam
age the systems that keep Farth in the desirable
Holocene state. The result could be irrevers
ible and. in some cases, abrupt environmental
change, leading to a state less conducive to
human development®, Without pressure from
humans, the Holocene is expected to continue
for at least several thousands of years”

Planetary boundaries

To meet the challenge of maintaining the
Holocene state, we propose a framework
based on ‘planetary boundaries’ These
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boundaries define the safe operating space
for humanity with respect to the Earth system
and are associated with the planet’s bio
physical subsystems or processes. Although
Earth’s complex systems sometimes respond
smoothly to changing pressures, it scems that
this will prove to be the exception rather than
the rule. Many subsystems of Earth react in
a nonlinear, often abrupt, way, and are par-
ticularly sensitive around threshold levels of
certain key variables. If these thresholds are
crossed, then important subsystems, such asa
monsoon system, could shift into a new state,
often with deleterious or |mhnn||h even
disastrous consequences for humans™

Most of these thresholds can be defined by
a critical value for one or more control vari
ables, such as carbon dioxide concentration.
Not all processes or subsystems on Farth have

well-defined thresholds, although human
actions that undermine the resilience of such
processes or subsystems — for example, land
and water degradation — can increase the risk
that thresholds will also be crossed in other
processes, such as the dlimate system

We have tried to identify the Farth-system
processes and associated thresholds which, if
crossed, could generate unacceptable envi
ronmental change. We have found nine such
processes for which we believe it is neces
sary to define planetary boundaries: climate
change; rate of biodiversity loss (terrestrial
and marine); interference with the nitrogen
and phosphorus cycles; stratospheric ozone
depletion; ocean acidification; global fresh
water use; change in land use; chemical pol
lution; and atmospheric aerosol loading (see
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Normative criteria to

describe a “sustainable
bioeconomy”

T@IT Ensuring food and nutrition security
\

Putting order in what to |
meaSU re : A Managing natural resources sustainably

* Strategy objectives ‘

. - : -:6:- Mitigating and adapting to climate change
* Normative criteria !

* Key components
* Indicators
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A Reducing dependence on non-renewable, unsustainable
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“\fﬁ‘[ Strengthening European competitiveness and creating jobs
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ISBWG Principles
‘r Food security

V2@ Inclusive growth

E Consumption

Resource efficiency

EU Criteria EU Key Components

1.1 Food nutrition and security are

supported 1.1.a Food availability

2.3 Ecosystem services contribution to
human well-being is maintained or 2.3.a Provisioning services
enhanced

3.9 Demand and supply-side market
mechanisms and policy coherence
between supply and demand of food
and non-food goods are enhanced

3.9.c Resource competition
between sectors of the
bioeconomy

5.1 Resource efficiency, | 5.2 Food loss and waste | -1 Non-food waste re-use

waste preventionand | is minimised and, when | 5.2.a Food loss and waste
waste-re-use along the | unavoidable, its minimization

whole bioeconomy biomass is reused or 5.2.b Food waste re-use or
value chain is improved | recycled recycling



ISBWG Principles EU Criteria EU Key Components

BA  Natural resources 4.1 Climate change mitigation and 4.1.a Climate change mitigation
adaptation are pursued
4.1.b Climate change adaptation
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Example:
Consumer—-based
Life Cycle
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primary
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systems

Types of indicators in the Monitoring System

Aggregate indicators
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Basic indicators

Data
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2020
« MS-level basic and processed indicators
« Composite indicators by objective

**WORKSHOP**
June 17-18 2020, Ispra
Stakeholder Workshop Indicators
2021

« Systems level indicators (trade-offs,
sharess’)

« Local level indicators including case
studies
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Co-creation
with ENRD

€
Bioeconomy
and Climate
Action In
Rural Areas

Co-creation of EU monitoring system,
especially of local-level
representation in EU monitoring
system

Sharing data, indicators, case studies
Networking

Linking the EU objective to mitigate and
adapt to climate change with
bioeconomy (i.e. identifying the “real”
impacts of bioeconomy)
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