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Aim 

Build theory on how to increase the 
legitimacy of sustainability 

governance systems for bioenergy 
and the bioeconomy, as a basis for 

increasing trust among relevant 
stakeholders 



How to ensure trust and legitimacy of sustainability 
governance for the circular bioeconomy, 

including bioenergy? 
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•  Explore, analyze and compare the variety of policy approaches 
•  Identify lessons learned on how input, output and throughput 

legitimacy can be achieved 
•  Explore how data and scientific knowledge may contribute.  



Emerging themes – key points 
Bioenergy policy incentives are drivers of market development 

In order to increase legitimacy and gain trust in bioenergy.... 
1.  ...bioenergy policy incentives must be seen as an integrated part of 

sustainability governance 
2.  ...sustainability governance is called for as consequence of significant 

market expansion; markets and sustainability governance co-exist. 
3.  ...a mix of voluntary and mandatory, prescriptive and flexible governance 

seems appropriate due to high complexity and imperfect knowledge; 
need more scientific knowledge on what mix is most effective. 

4.  ...risk-based approaches seem appropriate for cost efficiency and 
because needs for sustainability governance is driven by markets for 
food, fiber, timber and wood fuel; barriers prevent participation of farmers 
and small forest owners.  

5.  ...spatial databases for documentation of compliance with multiple 
sustainability standards are increasingly available. 



Policy incentives are drivers of bioenergy 
market development 

Al Seadi et al. (2018) 

Bioenergy 
incentives are 
crucial parts 
of the overall 
sustainability 
governance 
framework 



 All sustainability issues need to be addressed 
holistically in an integrated governance systems (#1) 

Environmental SFM requirements: 
biodiversity, soil water 

Social SFM requirements: 
legality, workers and use rights 
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gas emission savings 
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Market expansion stimulates societal calls for sustainability governance (#2) 



Sustainability governance evolves over time (#2) 



A mix of voluntary and mandatory, prescriptive and 
flexible forest governance seems appropriate (#3) 

Nichiforel et al. (2018) 

Less 
flexible 

More 
flexible 



We are seeking effectiveness and trust - is this only 
possible with mandatory and prescriptive governance (#3) 

? 



We are seeking effectiveness and trust – issues of cost 
efficiency and who bears the cost  (#3) 

? 



Risk-based approaches are 
gaining acceptance (#4) 

Stupak and Smith (2018) 

Auditing of all 
indicators, in 
principle 
(forest 
management 
certification) 

Risk assessment (at 
the desk) and 
establishing and 
auditing mitigation 
measures for all 
indicators assessed 
with specified risk, 
when there was 
inadequate 
documentation to 
show low risk 
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Small forest owners (NIPFs) may not wish to certify their 
land due to costs, culture, and once in a life-time 

harvest 

Stupak and Smith (2018) 
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forest 
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By 2020 Long-term By 2020 Long-term 

1 Point of origin From pellet plant **** ***** **** ***** 

2 Controlled wood From pellet plant + 
risk assessment 

** *** **** ***** 

3 Sustainable forest 
management 

From pellet plant + 
risk assessment  

** *** *** **** 

4 Sustainable forest 
management 

From the forest 
management unit 

- * * ** 

 
-  Not feasible 
*  Not likely that it is feasible, but also not completely excluded 
**  Some small chance that it is feasible, but probably not at a scale that is far above today’s use 
***  Feasible, but probably not at a scale that is far above today’s use 
****  Feasible, also above today’s scale of use 
***** Feasible, well-implemented in the whole country/region 



Sustainability documentation differs by supply chain type and 
sustainability risks (#4) 

Risk Assessments to standards of PEFC Controlled Sourcing, FSC Controlled Wood, and SBP   



Standards overlap (#5) 

FSC Controlled Wood (CW) 
E.U. Timber Regulation (EU TR) 
Forest Stewardship Council (FSC) 
Renewable Energy Directive (RED II)  
Sustainable Biomass Partnership (SBP) 
Programme for the Endorsement of Forest Certification (PEFC) 
BE, DK, NL, UK: national requirements, Belgium, Denmark, Netherlands, United Kingdom 

•  FSC CW certification covers about 50% of the SBP requirements (SBP 2017) 
•  69% of the requirements of the Romanian FSC standard are based on legal rules 

(Buliga and Nichiforel 2019).  



Nair et al. 
(2017) 

Spatial databases provides support for many 
different sustainability standards (#5) 

Nutrient 
Loading 
Reduction - 
Profitability 
Analysis 

Four-year 
(2013–2016) 
average grain 
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profitability 
analysis 

There are potential sustainability gains by integration of 
energy crops into agricultural landscapes 



Emerging themes – key points 
Too early to built theories, but we hypothesize.... 
 
In order to increase legitimacy and gain trust in bioenergy.... 
1.  ...bioenergy policy incentives must be seen as an integrated part of 

sustainability governance 
2.  ...sustainability governance is called for as consequence of significant 

market expansion; markets and sustainability governance co-exist. 
3.  ...a mix of voluntary and mandatory, prescriptive and flexible governance 

seems appropriate due to high complexity and imperfect knowledge; 
need more scientific knowledge on what mix is most effective. 

4.  ...risk-based approaches seem appropriate for cost efficiency and 
because needs for sustainability governance is driven by markets for 
food, fiber, timber and wood fuel; barriers prevent participation of farmers 
and small forest owners.  

5.  ...spatial databases for documentation of compliance with multiple 
sustainability standards are increasingly available. 



Final observation 

In order to increase legitimacy and gain trust in 
bioenergy we need to include elements of 

adaptive management in sustainability 
governance systems – stay committed as 

societal demands evolve 



Thank you! 
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