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Approaches to creating trust in sustainability
of bioenergy through effective governance
Results from collaboration within
IEA Bioenergy and other research networks

CIF and IEA Bioenergy Webinar, 13 September 2018
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Collaboration
• IEA Bioenergy inter-Task project on “Measuring,
governing and gaining support for sustainable bioenergy
supply chains”
• IEA Bioenergy Task 43 ”Biomass feedstock for Energy
Markets”
• SNS-NKJ network activity “Effect of bioenergy production
from forests and agriculture on ecosystem services in the
Nordic and Baltic landscapes”
• CAR-ES III network “Centre of Advanced Research on
Environmental Services from Nordic Forest Ecosystems”
• Conference in Copenhagen, 17-19 April 2018 “Governing
sustainability of bioenergy, biomaterial and bioproduct
supply chains from forest and agricultural landscapes”
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Case studies under the IEA Bioenergy inter-Task project:
“Measuring, governing and gaining support for
sustainable bioenergy supply chains”
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Conference in Copenhagen, 17-19 April 2018

•

Book of abstracts and most presentations and posters available from the conference
website, http://ign.ku.dk/bioenergy-conf-2018/

•

Special issue of the peer review journal Thematic Series of ‘Energy, Sustainability
and Society’ (ESSO) is being compiled, including synthesis paper,
https://www.biomedcentral.com/collections/sbbb

•

Governing sustainability of biomass producing landscapes and biomass -based supply
chains - Key messages from a conference on state of the art and future prospects.
Presentation at EUBCE, Copenhagen, 14-17 May 2018, http://ign.ku.dk/bioenergy-conf2018/

•

Short communications and webinars (to come)
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Aim
• Build theory on how to increase granting and achieving
trust and legitimacy of sustainability governance
systems for bioenergy and the bioeconomy, by…
• exploring and comparing the variety of approaches to
sustainability governance that are emerging or exist in and
among different geographical regions, for different types of
biomass-based supply chains
• identifying lessons learned on how data and scientific
knowledge may inform development of well-functioning,
credible and legitimate sustainability governance systems for
bioenergy and the bioeconomy

• Provide a forum for discussion of knowledge and
experiences on this topic.

Emerging themes – key points
# Defining concepts and terms is not trivial
# Sustainability is not dealt with in a holistic manner
# Sustainability governance often incentivize development of
bioenergy markets through different phases (financial incentives)
# Bioenergy markets incentivize development of sustainability
governance through different phases (synergies and mitigation of
trade-offs as markets develop)
# Flexibility and prescriptiveness of sustainability governance is not
necessarily correlated with trust and legitimacy, but it may be. A mix
of approaches is often used
# Voluntary approaches for part of the supply chain are gaining
acceptance through risk assessments
# Databases for documentation of sustainability against multiple
standards are emerging

# Existing monitoring systems are increasingly being used for
documentation of voluntary sustainability standards
See also presentation given at EUBCE, 15 May 2018, for key points, http://ign.ku.dk/bioenergy-conf-2018/
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# Defining concepts and terms is
not trivial
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Sustainability governance
Sustainability governance refers to the set of
regulatory processes, mechanisms, and
organizations that seek to influence sustainable
actions and outcomes

Mansoor et al. (2018)

Sustainability

14

A sustainable development intends to ensure that the environmental, social,
and economic needs of the future are not compromised to meet the needs
of the present.
X
X

Sustainability is an aspiration goal, which is operationalized through a process of
making informed choices for continual improvements, wherein improvements are:
• the best available opportunities to achieve specified targets
• identified using scientific analyses

• based on criteria, indicators and targets prioritized by current stakeholders while
considering impacts on future generations
• better relative to other options, including business as usual or status quo,
• context-specific for a time, place and set of conditions.

No human endeavor is indefinitely sustainable but one option is more or
less sustainable than another based on defined criteria.
Sustainability is a moving target.
UN-WCED: Our common future / Keith Kline, Oak Ridge National Laboratory, USA
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Trust
The willingness to be vulnerable to the actions
of another, or belief of the community that a
given governance institution and its conduct
are appropriate
Receiving
/achieving
→

Granting
↓

Individuals, the public
Type of trust
granted to
individuals
by…

Strategies of
individuals to
achieve trust
of….

Individuals Inter-

Agreements on
personal trust how to work
The public
together

Organizations in the
market

Governments

Type of trust
granted to
organizations
by….

Strategies of
organizations
to achieve trust
of…

Type of trust
granted to
governments
by…

Strategies of
governments
to achieve trust
of…

License to
operate

Corporate
Social Responsibility (CSR)

Legitimacy, tax Quality of
payments
Government,
democracy

Organizations

Bought
goods and
services

Resignation
from naming
and shaming
campaigns

Trust in the
supply chain

Agreements on
how to work
together

Economic
prosperity, tax
payments

Political
stability,
Quality of
Government

Governments

Freedom,
equality,
welfare

Law-abiding
behavior

License to
operate

Law-abiding
behavior

International
relations

Agreements on
how to work
together

Mansoor et al. (2018)
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Legitimacy
Society accepting a governance institution as an authoritative figure
that may appropriately influence the actions of societal actors, that
are also willing to obey the rules of the governing institution.

Legitimacy
Input

Output

Throughput

Gaining consent of
actors through their
participation and
involvement in the
governance system

Gaining the approval of
actors through success
of the governance
system in what it
attempts to achieve.

Efficiency of the
administrative
aspects that
compose
governance
institutions

Legitimacy granted to a governance institution means that society
sees the actions of the governance institution as proper and
desirable.
Mansoor et al. (2018)
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How to ensure trust and legitimacy of sustainable
practices for these cyclic bioenergy systems?
Forest
bioenergy

Plant-based
agricultural bioenergy

Biogas
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# Sustainability is not dealt with in a
holistic manner

Case study - Biogas in Denmark
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Designed to solve environmental challenges

Al Seadi et al. (2018)

Case study - Biogas in Denmark
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Sustainability issue groups

Al Seadi et al. (2018)

Standard and system strength
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Forest certification
Standard strength
- relates to output legitimacy

System strength
- relates to input and
throughput legitimacy
WWF international (2015)
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Standard strength
Forest management certification
Legality, workers and
use rights

Democratic content,
communication and
transparency

Sustainable Forest
Management

Context
specific

Landscape level
effects, e.g.
biological diversity

Forest
ecosystem
carbon
Energy and greenhouse
gas emission savings
along the supply chain
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Standard strength
Forest biomass and bioenergy certification
Legality, workers and
use rights

Democratic content,
communication and
transparency

Sustainable Forest
Management

Context
specific

Landscape level
effects, e.g.
biological diversity

Forest
ecosystem
carbon
Energy and greenhouse
gas emission savings
along the supply chain

Standards do not reflect a holistic view
on sustainability
Legality, workers and
use rights

Democratic content,
communication and
transparency

Financial
viability and
incentives

Context
specific

Sustainable Forest
Management

Context
specific

Landscape level
effects, e.g.
biological diversity

Forest
ecosystem
carbon

Renewable
energy system
design

Energy and greenhouse
gas emission savings
along the supply chain
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Proposals for new criteria for energy systems and
financial incentive system design – straw dog
• Financial viability of renewables technologies.
• Bioenergy in this supply chain is the most economic,
environmentally friendly, or socially acceptable renewable
energy solution.
• If there are no environmental or social issues, any
financial incentives for renewables should be technology
neutral, to allow for the most economic solution to
society
• If there are important environmental or social issues, any
financial incentives for renewables should favor
technologies with the least unintended effects.
• Government exit strategy exist for financial incentives and
it is continuously adjusted in an adaptive framework
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# Sustainability governance incentivise
development of bioenergy markets through
different phases
x

(financial incentives)

# Bioenergy markets incentivise development
of sustainability governance through different
phases as markets develop
x

(synergies and mitigation of trade-offs)

Case study - Biogas in Germany
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Three phases of market development

Thrän et al. (2018)
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Case study - Biogas in Germany
Continuously challenged and reshaped through monitoring

Thrän et al. (2018)

Case study - Biogas in Denmark
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Four phases of policy and market development

Al Seadi et al. (2018)

Case study – Biogas governance in Denmark
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Continuously challenged and reshaped through the
interaction of the actors in the biogas arena with the aim
to promote the potential sustainability benefits and
address potential sustainability challenges of the manurebased centralized biogas concept

Al Seadi et al. (2018)

Forest legislation in Sweden – three phases
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Mandatory regeneration
Protection of youngmedium aged stands
SFM stipulated
Nature conservation
stipulated

Notice of clear-felling

Continuously challenged and reshaped through
legislative amendments due to changing societal
needs and priorities

Mandatory cleaning
Mandatory planting if
regeneration is sparse
or composition not
desirable
Mandatory thinning of
young stands
Mandatory cutting of
old forest
Mandatory forest
management plan

World
War II
Protection
against forest
degradation

Oil
crisis

Raw materials
for the
industry

Rio
Summit

Lindahl et
al. (2017)

+ Environmental
objectives

Recommendations for forest biomass harvesting

32

Forest harvesting in Sweden
Forest
protection

mill m3

Forest
production

+ Environmental
objectives

120

100

Rio

Volumes in red and
black colours are
used for energy,
about 45%

Wood chips
Skogsflis

WW II

80

Primary
wood fuel
Secondary
wood fuel

Oil crisis

60

Secondary
wood fuel
40

Massaved
Pulpwood
Kolved
Charcoal
Sågtimmer

Sawn wood

20
Brännved &
Firewood
0

Husbehov

Primary
wood fuel

Royal Swedish Academy of Agriculture and Forestry (2015), cf. Rolf Björheden (2013)
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Increasing imports of wood fuels
(in Denmark and other European countries)

• Call for mandatory regulation of high prescriptiveness by NGOs and
environmentalists in exporting and importing countries
• Concerns over the deforestation, forest degradation, climate benefits,
biodiversity, soil and water in new energy biomass sourcing areas
Stupak and Raulund-Rasmussen (2017)

34

Forest bioenergy in Denmark and the EU
‘New’ energy sector forest regulation and ‘old’ forest sector regulation
EU Renewable Energy Directive (RED II), 26(5) & (6)

Still to be
implemented

Danish industry agreement

Forest certification

Biomass certification (riskbased)

Alternative
documentation

Forest legislation

Recommendations, best management practices (BMPs)

‘New energy sector regulations’
‘Old forestry sector regulations’

In place
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Hypothesis about phases of
governance development
Phase
I Emergence of
systems
II Increasing use
III Maturity
IV Continuous
adaptation

Markets
Initiation (investment
support and financial
incentives)
Market build-up
(continuous financial
incentives)
Consolidation (market
liberalization)
Integration

Governance
Emerging sustainability
governance (limited use and
scope)
Proliferation (broader use
and scope)
Increased uptake
(adjustment as response to
critics or monitoring)
Continuous adaptation to
new conditions and
knowledge
Mansoor et al. (2018)

Interpretation of phases as an adaptive approach36

Swedish forest
legislation,
changing goals

Change in
goals and
priorities
First systems

I. Emerging

II. Increased
use

Comprehensive
system

Developing
systems

Biogas in
Germany and
Denmark
Energy sector
regulation of
sustainable forest
bioenergy

III. Maturing

IV. Adaptation
Correcting
systems

Hypothesis about increasing trust and
legitimacy from one phase to the next?
Phase
I
II
III
IV
I

Input
legitimacy
Emerging
Low
Increasing use
Low
Maturing
Medium
Continuously adapting High
New issues emerging Low

Output
legitimacy
Low
Low
Medium
High
Low

37

Throughput
legitimacy
Low
Medium
High
High
Low

Mansoor et al. (2018)
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How to move the next phase?
Degree of legitimacy and trust

Correlation between governance design and legitimacy and trust?
14
12
10

?

8
6
4

2
0

0

5

10

Governance design

15
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# Flexibility and prescriptiveness of
sustainability governance is not
necessarily correlated with trust and
legitimacy, but it may be….

# A mix of approaches is often used

Defining flexibility and prescriptiveness

40

Flexibility
Voluntary

Mandatory

Managerial,
procedural systems

Optional or
Choose method of
Specific action
recommended policies compliance to a
required
general mandatory
encouraging action
policy goal
System or plan based. System or plan based. System or plan
based.
Flexible
Semi-flexible
Semi-flexible

Compliance

BMP based.

BMP based.

BMP based.

Compliance with
BMPs

Flexible

Semi-flexible

Inflexible

Measured

Measurement-based

Measurement-based

Measurementbased
Inflexible

Managerial

Prescriptiveness

Elective

Measurement,
monitoring, inventory Flexible
to record data
Goals defined with
Substantive
specific suggestions for
Explicit on-theactions listed
ground targets and
thresholds

Flexible

Semi-flexible
Specific goals can be
obtained through
several methods.
Semi-flexible

Policy
requirements
requiring specific
actions
Inflexible
Mansoor et al. (2018)

Case study – Flexibility and prescriptiveness of forest governance in Ontario, CA 41
Preliminary assessment
Stand and Site Guide
Residual
Retention

Skidding
Requirements

Cheung
and Smith
(2018)

CSA

Maintenance of post-harvest
conditions (e.g. retained
downed woody debris) are
listed as indicators for
restoration of post-harvest
conditions to maintain site
productivity.

Elective/managerial

Elective/managerial

The organization shall protect or
restore natural watercourses,
water bodies, riparian zones, and
their connectivity. The
organization shall avoid negative
impacts on water quality and
quantity and mitigate those that
occur.

Operations must meet and
exceed all jurisdictional water
quality laws within Canada and
US EPA programs. Operations
must implement plans, BMPs,
maps and protection measures
based on soil type for riparian
areas.

Mandatory/substantive Mandatory/managerial Mandatory/compliance

Planning and identification
requirements including the
development of operational
guidelines, mapping, and
considerations for best
management practices.
Appropriate mitigation
strategies for when disturbed
Elective/managerial
area
is at threshold level.

Must mitigate erosion and monitor
road/ road networks. Additional
AOC prescriptions specify right of
way widths based on species or
environmental value being
protected.

In addition to measures related to
soil in Principle 6 and Principle
10, Measures are implemented to
reduce compaction, erosion, and
land slides.

Implement forest management
practices to protect and
maintain forest soil productivity.
Identification of soils vulnerable
to compaction, criteria for site
preparation and road
construction and skidding
Elective/managerial
layout
are listed indicators.

When monitoring of
operations reveals that soil
disturbance exceeds
thresholds, direct measures of
soil condition should be
performed.

5 gradient-based AOC (area of
concern) prescriptions ranging
from 30 m to 90 m. Within the
AOC, no machine or felling of
trees are permitted within the inner
3 meters of the bank.

Mandatory/substantive Mandatory/compliance
High
Conservation
Value Forest

SFI

The organization shall effectively
maintain the continued existence of
occurring native species and
genotypes, and prevent loses of
biological diversity especially through
habitat management in the
management unit. Thresholds for
habitat features that should be
considered include guidelines for
retention of trees, woody debris, and
other vegetation representative of the
Elective/managerial
natural
stand.

New clear cut harvest areas shall
contain 0.5 hectares within each
50 hectare circle or hexagon
across the block. Wildlife trees
within clear-cut operations must
be retained at a rate of 25
stems/ha with a minimum of 5
large living trees standing on the
landscape.

Mandatory/substantive
Riparian
buffers

FSC (IGI)

Protections under the Endangered
Species Act, including prohibitions
on killing, harassing, capture or
possession of any endangered,
threatened of extirpated species.
Habitat regulations preventing

Mandatory/substantive
damage or destruction of habitat.

The organization shall maintain and/or
enhance the High Conservation Values in
the Management Unit through applying
the precautionary approach. The
organization shall perform assessment of
values using best available information,
and develop effective strategies to
maintain identified values through
engagement with affected stakeholders.

Mandatory/measured

Program participants shall
protect threatened and
endangered species, Forests
with Exceptional Conservation
values and old-growth forests.

Elective/managerial

Coarse woody debris and instand recognition is a core
indicator for Ecosystem
Diversity, but no threshold
values are established.
Documentation and planning
requirements.

Elective/measured
Operations must identify sites
of special, biological,
geological, heritage or cultural
significance within the defined
forest area and implement
management strategies
appropriate to their long-term
Mandatory/managerial
maintenance.

Flexibility and prescriptiveness of forest withdrawal rights in
private forests in Europe: approval to harvest, amounts to
harvest, and harvest trees yourself, mushrooms, game grazing
Less
requirements,
more
flexible

42

Relatively high
flexibility and low
prescriptiveness of
forest legislation
for private forests
in the Scandinavian
countries

Trend in the
Baltic
countries in
the past
decades:
deregulation
Many
requirements,
less
flexible

Nichiforel et al. (2018)
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Case study – Biofuel production in the U.S.
A mix of approaches are used
Major
Concerns

Regulation Conservation Other Certification
Incentive Voluntary
Program
Program

Soil Erosion

SWRCA

CSP

Water
Pollution
Air
Quality/GHG
Emissions
Biodiversity

CWA

EQIP

CAA, EISA

LCI

ESA

AMAP

BMP

Council on
Sustainable
Biomass
Production
(CSBP)

….as is the case with:
•
Biogas in Denmark
•
Biofuels in Canada
•
Forests in North America and Europe, and generally

Gan et al. (2018)
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Common hypothesis: less flexible (mandatory)
and more prescriptive regulation is more effective
Increased effectiveness of
sustainability governance

14
Effectiveness –
high output
legitimacy

12
10

?

8
6
4

Risk of noncompliance

2
0
0

2

4

6

8

Decreasing flexibility
Increasing prescriptiveness

10

12

14
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# Voluntary approaches for part of the
supply chain are gaining acceptance
through risk assessments

Emerging risk-based approaches to verification
Legality, workers and
use rights

Democratic content,
communication and
transparency

Financial
incentives
design

Context
specific

Sustainable Forest
Management

Landscape level
effects, e.g.
biological diversity

Forest
ecosystem
carbon

Renewable
energy system
design

Energy and greenhouse
gas emission savings
along the supply chain
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Risk-based Approaches
vs. forest management unit (FMU) level verification

Risk assessment
(at the desk) and
auditing of all
indicators
assessed with
specified risk,
when there was
inadequate
documentation to
show low risk

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

Stupak and Smith (2018)

Case study - wood pellets in southeastern U.S.
Three types of wood pellet supply chains
Risk Assessments to standards of PEFC Controlled Sourcing, FSC Controlled Wood, and SBP

Type 1. Primary feedstock through
wood dealers. A range of
measures to mitigate risk

Type 2. Primary feedstock also
through loggers. Risk
mitigation through certification

Type 3. Only secondary
feedstocks. Limited risk
mitigation.
Kittler et al. (2018)
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# Databases for documentation of
sustainability against multiple standards
are emerging

# Existing monitoring systems are
increasingly being used for
documentation of voluntary sustainability
standards

Emerging (use of) databases - forestry
• NepCon Sourcing Hub to show compliance with the EU
Timber Regulation
• FSC, NepCon, Rainforest Alliance Global Forest Registry,
to show compliance with FSC Controlled Wood
requirements
• The Sustainable Biomass Partnership Data Transfer
System (DTS) for collection, collation and transmission of
the data required by generators using biomass to
produce energy, e.g. for reporting again national
requirements for GHG emission savings.
• U.S. Forest Inventory Analysis data (e.g. carbon), U.S.
Nature Serve (biodiversity).

Workshop in San Francisco, 5 November 2018, to explore
state-of-the art for such data, and identify ‘data gaps’.
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Case study – Governing sustainability of agriculture-based
Bioeconomy as part of the Canadian Agricultural System
1.

51

Federal Sustainable Development Strategy (2016-2019)
• 13 long-term goals; each Ministry is required to select goals and report its progress
annually

2.

Environmental Legislation
• Federal (e.g. water, pesticides) and provincial (e.g. nutrient management )

3.

Environmental Monitoring
• State of the Environment as a whole
• Agricultural System (regional level, A gri-Environmental Indicators)
• Local studies and remote sensing

4.

Federal and/or Provincial Agreements on common objectives
• Legislation and standards are adapted for “critical” issues where regulation is the most
appropriate tool
• Regulation is one instrument for government action; the outcome is more important
than the specific instrument

5.

Financial incentives to adopt new technologies (e.g. precision
agriculture) or better management practices
• Priority of the Canadian Agricultural Partnership (5 year policy framework)

6.

Voluntary sustainability networks
• Canadian Roundtable for Sustainable Crops (CRSC), Canadian Agri-Food Sustainability
Initiative (CASI), Canadian Centre for Food Integrity (public trust) – building databases
to provide documentation against different standards.

Lalonde and Wellisch (2018)

Case study – Profitability of integrating energy crops in
non-profitable fields in Iowa

52

Four-year
(2013–2016)
average grain
(corn and
soybean)
profitability
analysis
Nutrient
Loading
Reduction Profitability
Analysis

Nair et al. (2017)

Recommendations
• Clearly define concepts and terms
• Take a more holistic approach to sustainability standards –
include criteria for renewable energy systems, financial viability
and incentives
• Put in place adaptive frameworks with data monitoring platforms
and stakeholder communication platforms help to act with due
diligence in matters of great complexity – needed as markets and
governance systems go through phases of development
• Initiate studies to explore which mix of governance means that is
most efficient and effective in different conditions
• Use risk-based approaches as an opportunity to obtain more
cost-efficient and equally effective sustainability documentation
• Explore opportunities to use more of the existing databases for
documentation of sustainability, and developing these for the
future.
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Thank you!
Questions and
comments?

