~ o Sustainability in the bioeconomy

A framework for interdisciplinary research
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Background

Visions of bioeconomic transformation imply an
increasing reliance on bio-based resources,
products, and principles at global scale. But, the
global bioeconomy landscape (Fig.1) is

Diversified

bioeconomy, low Y ‘ <~~~ heterogeneous in terms of countries’ comparative
relative importance {;- ‘ » 5 P advantages and governance CapaCity.
Co"m;u;:"D'blo.baseusecm'swa"secwrs Transformation outcomes may thus not be
e e sustainable by definition.
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Figure 1. Importance of bio-based primary sectors worldwide

Drivers Mediators Outcomes
Four bioeconomic transformation pathways

Global commodity trade and innovation

Mechanisms of change

Policy incentives

transfer are key mediators of sustainability Ui CHCTEtT
. . . . nowledge & innovation transfer
outcomes in the global bioeconomy (Fig. 2). ot Behavioral change in
[ . s o Climate change BT EIAe] Poverty and

We distinguish four distinct transformation l consimp,,on food Secarly (SDG 1. 2)
pathways: GHG em[ssions and

A) Substitution of fossil by bio-based resources Proximate g ey (SUE T 1)

B) Increases in primary sector productivity ::.T:::::::.::vam" Sustainable production

C) Enhanced biomass use efficiency social, environmenta, and consumption (SDG 12)

science)

T

Natural resource endowment

D) New bio-based applications
National and local context factors will
determine which pathways dominate and can
interact with mediators to produce desired Contextfactors !

Development status
Legal/political system
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and undesired outcomes. Fig. 2: Conceptual framework of bio-based transformation
Sustainability .
performance . Interdisciplinary research needs
egulatory a
* Govemance | __------- * Develop indicators that cover key outcome
o dimensions (Fig. 2) at relevant temporal and
/,»: —————— palT spatial scales
: * Enhance impact assessment tools to explicitl
STATUS QUO e > e . - i
\ ) mme  account for pathway-specific interactions
T _--Ta between mediators and context factors (Fig. 2)
* Design multi-level governance models with
j ST pathway-specific integrated enabling (e.g.,
i German EEG) and regulatory components (e.g.,
Pre-development Take-off &  Acceleration Stabilization or Relapse EU iLUC Directive 2015/1513) (Fig' 3)'
Fig. 3: Possible bio-based transformation trajectories and entry points
for governance
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