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Executive summary  

The IEA Bioenergy inter -Task project on ñMeasuring, governing and gaining support for 

sustainable bioenergy supply chainsò organized the Gothenburg Workshop to present and reflect 

on preliminary results of its ongoing work, structured in three main objectives:    

1. Assessing the sustainability of various biomass and bioenergy supply chains, and limitations 

of a global, uniform, harmonized sustainability framework. 

2. Compare and assess the legitimacy of a variety of approaches on how to govern and verify 

sustainability of biomass and bioenergy supply chains in different conditions. 

3. Understand perceptions and underlying motivations of stakeholder groups regarding 

bioenergy, and inform dialogues and discussions to gain trust in the sustainability of 

bioenergy. 

 

The workshop audience consisted of both IEA Bioenergy members and informed stakeholders from 

industry, policy, academics, the NGO community, and others. From the overall workshop 

discuss ions, the following main ñtake-homeò messages were derived: 

Á It is necessary to see bioenergy in the broader context of the bioeconomy, as part of 

larger sector -based industries where a portfolio of material, food and energy products is 

produced.  Understan ding this context is necessary to avoid simplistic views of the  òfood-

vs. -fuelò and indirect land use change issues.  

Á The landscape as an integrative view is the key analytical scope for sustainability analysis, 

and respective approaches and tools are avai lable.  

Á IEA Bioenergy aims at providing credible guidance for regulatory decisions through 

science -based information. The concern was whether IEA Bioenergy actively ensures that 

they are not seen as biased in advocating for bioenergy, but as a provider of objective, 

science -based information.  

Á There are different answers about the sustainability of bioenergy depending on the 

evaluation framework, generally due to differences in underpinning assumptions. 

Conclusions are often similar when assumptions coincide .  

Á Last but not least, it was also emphasized that there is a need to engage more actively 

with other organizations working on closely related topics, such as ISEAL and its 

membership.  

With regard to the specific project objectives, the workshop resulted in the following key 

outcomes:  

Measuring sustainability (Objective 1)  

Á The ongoing scientific debate on sustainability and carbon neutrality is confusing and 

raises doubt about the credibility of all forms of bioenergy. Industry wants clear guidance 

on what  is sustainable biomass, and legislation and certification are needed for consumer 

confidence.  

Á Certification at product or producer level cannot deal with cumulative impacts. There is a 

need for landscape -scale assessments, and regional (ñterritorialò) certification may be 

helpful to develop.  

Á Consensus is lacking on the significance of tipping points, payback time, iLUC, and 

appropriate calculation metrics. This creates uncertainty, especially for policy -makers. 

Scientists need to explain the issues clearly  for a non - technical audience.  
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Á We recommend quantifying the global and regional amount of biomass for which there is 

high confidence that sustainability standards are achieved, and other biomass for which 

there is greater uncertainty about impacts.  

Á Substa ntial deployment of bioenergy is required in most scenarios that meet climate 

targets, and the stronger the climate target, the more bioenergy is needed. The extent to 

which Bioenergy with Carbon Capture and Storage (BECCS) will be required to meet 

stringe nt climate targets is discussed more and more, but currently not agreed.   

Á Time needs careful consideration in LCA approaches: Total GHG emissions determine 

cumulative radiative forcing and therefore the temperature impact, but policies promoting 

early red uctions can be important to create incentives for low carbon energy solutions. 

Time is also  relevant in some circumstances: depending on biomass volumes; forest 

carbon stock changes are important.  

Á Change (increase or decrease) in forest carbon stocks due t o introduction of biomass 

harvesting for bioenergy needs to be considered, and they can be influenced by 

management.  

Sustainability governance and stakeholder involvement (Objectives 2+3)  

Á Collection of b ig data, use of apps, etc. can support sustainabilit y governance, for 

documentation of sustainable practices. Various technologies are needed for the collection 

of data to improve management and standards, from precision farming technologies to 

simple mobile phones.  

Á It should be considered h ow can larger ac tors be incentivized to support smaller actors?  

Á Risk analysis and management and risk -based approaches are topics that need to be 

further developed in the project.  

Á Clarification is needed for the role of communication in creating trust and confidence 

among  actors, and the role of researchers in this process.  

Á The extent to which standards promote and incentivize continuous improvement should 

be investigated. Understanding of, and linkage between, continuous improvement and 

adaptive management needs to be de veloped.  

Á For the synthesis on governance issues, it should be considered that different approaches 

exist. Even though for example Canadian and US forest governance systems are very 

different, their goals are similar. Both nations have extensive and complex regulatory 

frameworks at federal, state/provincial and local levels.  

Á Monitoring data at all levels might be useful for documenting sustainability of bioenergy.  

Á We should consider the extent to which certification systems improve practices on the 

ground, with secondary feedstocks constituting a specific challenge for tracing  

sustainability characteristics . 

Á Ultimately, achieving sustainability is an ongoing process r ather than an end -point state, 

and thus also sustainability governance systems must continue to evolve.  

 

Final roundtable and conclusions  

Á Participants agreed that the workshop content was informative, and that the 

communication was the greatest value. The workshop allowed participants to test ideas, 

and served as a forum to find common ground. Yet, more NGOs and policy makers are 

needed in the dialogue.  

Á The struggle is to bring all the information to government and the public, in a way that is 

trust -worthy.  Yet, trust can only be earned, not demanded.  

Á ñTruthò vs. evidence ï beware of the terminology: science does not provide ñtruthò, and 

does not judge what  is ñbestò, but  it  should inform policy/decision makers and 

stakeholders . 

Á Agreement was reached on the importance of context when evaluating the sustainability 

of bioenergy systems, based on the conditions and options in a given time and place. 
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Because of this, tools and methods need to be flexible to those various conditions, and 

this  can lead to important progress e.g. in analyzing sustainability of bioenergy at the 

landscape scale, in a way that integrate s impacts from forestry and agricultural systems.    

Á More research is needed to understand critical thresholds, for example,  how much residue 

can be removed  and yet maintain nutrients for plant growth . 

Á Information generated by IEA Bioenergy can be important for reaching consensus, for 

example around the US -EU bioenergy supply chains. IEA Bioenergy can serve as a living 

laborato ry, providing inputs to development of RED II, North American -EU supply chains, 

and certification systems.  

Á To further communicate outcomes of this project, a communication strategy should be 

developed, with clear ideas about how stakeholders should be inf ormed and how the 

experts in the project can be part of this strategy.  
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PROJECT AND WORKSHOP  INTRODUCTION  

Social and environmental effects of liquid and solid biofuels production continue to be scrutinized. 

The public debate is heated with opinions on ñsustainabilityò often being based on a mix of 

science, perceptions, emotions and political agendas. The criteria selected to define ósustainable 

bioenergyô inherently depend on the views and priorities represented by those involved in the 

process of selecting  the criteria and defining the term. Discussions among such actors has shown 

that it is hard to reach consensus on several issues, especially for complex topics such as indirect 

land -use change, competition for land with food production, forest carbon acco unting and 

sustainable forest management. It adds to the controversy that sustainability criteria and metrics 

differ between different feedstocks, different end -uses, and even amongst the different scales of 

end -uses. There are also no criteria for aviatio n, shipping and biomaterials in existence today. 

Another part of the controversy is caused by the different approaches to governance and the 

partial or perceived failure of these systems to ensure the sustainability of bioenergy supply 

chains.  

In order to address these challenges, the IEA Bioenergy inter -Task project on ñMeasuring, 

governing and gaining support for sustainable bioenergy supply chainsò is pursuing three main 

objectives:   

Á To provide an overview and examples of calculation methods and tools t o assess the 

sustainability of various biomass and bioenergy supply chains and discuss the needs, 

possibilities and limitations of a global, uniform, harmonized sustainability framework.  

Á To compare and assess the legitimacy of a variety of approaches on how to govern and 

verify sustainability of biomass and bioenergy supply chains in different conditions, 

including the effectiveness and cost efficiency of these systems.  

Á To understand the perceptions and underlying motivations of stakeholder groups in 

rela tion to their positions on bioenergy and inform dialogues and discussions, in order to 

avoid misconceptions and gain trust in sustainability of bioenergy.  

The project was started in 2016, and a multitude of studies have been initiated, focusing largely 

on the agricultural, forestry and biogas sectors. The main aim of the workshop was to share 

preliminary project results from the work carried out under the three objectives with an audience 

of both IEA Bioenergy members and informed stakeholders from industry , policy, the NGO 

community etc. Part of this aim was also to obtain feedback on results and approaches, identify 

possible knowledge gaps within the context of the overall project aim, and to address this 

information in the remaining project period until e nd of 2018. The workshop was organized in 

different sessions, see program below, and the discussions in the different sessions were captured 

by different rapporteurs. The feedback given by the audience was used as input to further guide 

the ongoing project . The various project outcomes will be published both in the form of concise 

and easily accessible documents, i.e. short reports and webinars, and in several peer - reviewed 

scientific papers (published ideally open access).   

Via the presentations (availabl e here ) and this summary, we would like to share the workshop 

contents and discussions, as a basis for a continued dialogue with those participating in the 

workshop, as well as other  interested persons and organizations. Readers are welcome to contact 

the coordinators for further input and discussion, see contact information at the beginning of this 

document.  

During the general discussion with participants after the project and worksh op presentation, 

several points were made:  

Á Most importantly, the discussion concluded that it is necessary to couch bioenergy in the 

broader context of the bioeconomy, as part of larger sector -based industries. This is due 

http://itp-sustainable.ieabioenergy.com/iea-publications/
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to the bioenergy sectorôs sensitivity to cost competitiveness for feedstocks, and the 

subsequent uncertainty for what end use biomass will ultimately be utilized.  

Á Also, the audience discussed the need for IEA Bioenergy to remain neutral if it should act 

as a scientific organization to p rovide credible guidance for regulatory decisions. The 

concern was whether IEA Bioenergy actively ensures that they are not seen as biased in 

advocating for bioenergy, but as a provider of objective, science -based information.  

Á Last but not least, it was al so emphasized that there is a need to engage more actively 

with other organizations working on closely related topics, such as ISEAL.  
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PROGRAMME  

Thursday 18 May 2017 
09.00-09.15 General workshop & project introduction. Presenter: Martin Junginger 

09.15-09.30 Introduction to Objective 1. Presenter: Annette Cowie 

09.30-09.45 Introduction to Objective 2. Presenter: Inge Stupak 

09.45-10.00 Introduction to Objective 3. Presenter: Uwe Fritsche 

10.00-10.30 General discussion on approaches 

10.30-11.00 Coffee 

 
Objective 1 
Measuring sustainability 

Objective 2 and 3 
Governance and stakeholder involvement 

11.00-11.30 P1. Comparison of tools for assessing greenhouse 
gas emissions savings of biofuels. Presenter: 
Helena Chum 

P8. Trust and legitimacy in sustainability governance 
of bioenergy supply chains. Presenter: Maha Mansoor  

11.30-11.55 P2. How to analyse ecosystem services in 
landscapes. Presenter: Oskar Englund 

P9. Drivers and effectiveness of sustainability 
governance of agricultural crop production at EU 
level. Presenter: Niclas Scott Bentsen 

11.55-12.20 P3. Relating ecosystem Services to indicators of 
progress toward a sustainable bioeconomy 
Presenters: Virginia Dale and Keith Kline 

P10. Sustainability governance of agriculture-based 
bioeconomy in Canada. Presenter: Tat Smith for 
Charles Lalonde and Maria Wellisch  

12.20-12.45 P4. Delphi survey approach for the identification 
of sustainability indicators and environmental 
impacts of forest biomass harvesting for a 
biorefinery: Case study in Québec. Presenter:  
Ichrak Lakhdhar  

P11. Incorporating policy, market and technology in 
sustainability governance of agriculture-based biofuel 
and bioeconomic development in the US. Presenter: 
Jianbang Gan 

12.45-13.45 Lunch 

13.45-14.45 Discussion: possibilities and limitations of a global 
harmonized framework to assess sustainability of 
biobased production 

Discussion: governance of sustainability of agri-based 
bioenergy and the bioeconomy 

14.45-15.15 P5. Assessing the climate effects of forest 
bioenergy systems: Swedish case study. Presenter: 
Olivia Cintas  

P12. Bridging ecosystem services and sustainable 
bioenergy indicators in agricultural landscape with 
stakeholders Presenters: Keith Kline and Virginia Dale 

15.15-15.45 P6. Assessing climate effects of forest bioenergy 
systems: A Canadian case study of unloved wood. 
Presenter: Evelyne Thiffault  

P13. Modeling improvements in sustainability of corn 
stove removal and through energy crop integration 
into agricultural landscapes. Presenter: Shyam Nair 

15.45-16.15 Coffee 

16.15-17.00 Discussion: Results and methodology approaches 
in the Swedish and Canadian case studies 

Discussion on documentation and perceptions of 
sustainability of agri-based bioenergy in the US 

17.00-18.00 Report back from sessions and discussion of findings  
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Friday 19 May 2017 

 
Objective 1 
Measuring sustainability 

Objective 2 and 3 
Governance and stakeholder involvement 

08.15-09.00 P7: General discussion on 
methodologies to assess the 
climate effects of bioenergy 
systems 

P14 (A&B). Sustainability 
governance and role of 
stakeholders in the different market 
phases of biogas development in 
Germany with a view to other 
countries. Presenters:  Kay 
Schaubach and Daniela Thrän 

Role of stakeholders' perceptions for 
bioenergy sustainability: Case of 
forest biorefinery in La Tuque, 
Quebec. Presenters:  
P15 Patrice Mangin  
P16 Léonard Nkunzimana 
P17 .ƛƭƧŀƴŀ YǳƭƛǑƛŏ        

09.00-09.30 Discussion of governance and 
perceptions of sustainability of 
biogas 

09.30-10.00 Coffee 

10.00-10.30 P18. Linking measurement and governance: wood pellets from the southeastern United States. 
Presenters: Virginia Dale, Keith Kline, Don Hodges, & Neelam Poudyal 

10.30-11.00 P19. Measuring, Documenting, and Communicating the Sustainability of Supply Chains within the Wood 
Pellet Industry of the Southeast U.S. Presenter: Brian Kittler  

11.00-11.30 P20. Governance of sustainable forest management and bioenergy in Ontario. Presenter: Tat Smith, for 
Quentin Cheung 

11.30-11.45 Coffee 

11.45-12.30 Discussion of governance and perceptions of sustainability of forest-based bioenergy 

12.30-13.30 Lunch 

13.30-14.30 P21. Positions, perceptions and vision of  stakeholders on bioenergy sustainability 
Thuy Mai Moulin, Uwe Fritsche, Martin Junginger and Ulrike Appler 

14.30-16.00 P22. Roundtable with various stakeholders & common conclusions 
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MEASURING SUSTAINABI LITY  (O1)  

P1: Comparison of tools for assessing GHG emissions savings of biofuels 

Helena Chum  presented a comparison of tools for assessing greenhouse gas (GHG) emission 

savings from using biofuels (see Figure 1 for the selection process for GHG emissions calculators 

for energy crop production), including BioGrace I -4d, GHGenius (version 4.03a), and GREET 

(2015, 2016). The results showed that these t ools calculate the same level of emissions from the 

same biofuel pathways, if assumptions and input data are corrected to be identical. BioGrace is 

the EU regulatory calculator and not a model aimed at investigating emissions from various 

pathways. GREET a nd GHGenius update model results as the national energy system changes, for 

example, if tar sands or fracking develops to make increased contributions. The Brazilian model, 

Virtual Sugarcane Biorefinery (VSB), had been updated with current inventory input data and 

practices, in order to compare its results with the three models mentioned above and see if all 

models would get to the same output results for sugarcane ethanol. Another study currently 

carried out by Utrecht University focused on comparing diffe rent LCA allocation methods for biojet  

fuel. 1 In addition, significant progress in sensitivity analysis is needed to explore plausible ranges 

of expected GHG emissions. Another study showed that some models have been developed to 

carry out Life -Cycle Asses sments (LCA) and Carbon Footprint calculations for energy crops 

cultivation, but lack data to reflect agricultural management practices, e.g., rotation effects over 

time 2 . The UNEP/SETAC Life Cycle Initiative continues to expand the public model EcoInvent  

version 2.2 with updated country inventory data.  

 

Figure 1 Selection process for GHG emissions calculators for energy crop production 2  

Discussion:  

Á Harmonisation of methods for quantifying climate effects of bioenergy would be beneficial 

for trade (producers currently needs multiple studies for different markets)  

Á But different jurisdictions have different objectives, so agreement on harmonisation is not 

likely.  

 

 

                                                      

 

 

1 [de Jong, et al., 2017. Biotechnology for Biofuels, 10(1), 64]  
2 [C. Peter et al., 2017. Renewable and Sustainable Energy Reviews, Volume 67, 461]  

Selection process for GHG emission calculators  

for energy crop cultivation 

  

Do greenhouse gas emission calculations from energy crop cultivation 
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A review of carbon footprint calculators 
 

Modeling Energy Crop Cultivation 
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Modeling Energy Crop Rotations 
# calculators: 7  

Modeling Energy Crop  
Rotations Effects 
# calculators: 0  

Environmental Assessment Calculators for Agricultural Products 
# calculators :44 

Following the Carbon Footprint Approach and   
IPCC guidelines for GHG emissions assessment 

# calculators: 34  

Modeling Arable Crop Cultivation 
# calculators: 31  
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P2: How to analyse ecosystem services in landscapes 

Oskar Englund  presented a study on how to analyse ecosystem services (ES) in landscapes 3. The 

study reviewed existing studies (see Figure 2) and identified and asses sed methods for mapping 

ES in terrestrial landscapes and clarified the associated terminology. The presentation pointed out 

that a strategic introduction of bioenergy crops in the landscape can enhance the supply of 

additional ESs such as retention of agro chemicals and maintain/restore soil quality and species 

habitats. The assessment showed that LCA tools are currently inadequate for identifying many 

impacts from biomass production, as a provisioning ES. It also showed that the effects are 

spatially explic it and depend on many factors such as the type of landscape, land use history, crop 

types, specific location, management system, etc. Therefore, appropriate methods for a geo -

explicit quantification of the effects are necessary. The paper concluded that a high level of spatial 

detail and accuracy is necessary for mapping ESs at the landscape scale. The assessments can 

thus be challenging in terms of data collection, computation capacity, and validation. It is difficult 

to generalise with regard to which met hods are most appropriate. An IEA Bioenergy publication 

will be produced that summarizes the work done. While the work funded within the inter -Task 

project is coming to an end, further studies of the quantification of ES in landscapes are planned. 

The exac t direction of this further work depends on the character for funding. It is anticipated that 

there are multiple opportunities for integrating bioenergy production systems into landscapes to 

improve conditions for multiple ES, not the least in uniform agri culture landscapes.  

Recommendations from the audience:  

Á Further investigating the impacts of growing and harvesting biomass in the landscape on 

various ES, as well as investigation of costs and economic impacts.  

Á Using the lessons learnt from case studies t o inform dialogues and policy development.  

Á Creation of more data for investigation of diverse ecosystems functions and production of 

ES.  

 

                                                      

 

 

3 Englund, O., Berndes, G., Cederberg, C. (2017). How to Analyse Ecosystem Services in Landscapes ð a systematic 
review. Ecological Indicators, 73:492 -504  
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Figure 2 Number of times different (groups of) ES have been mapped at a landscape 
  scale in publications included in a systematic literature review 3 

P3: Relating ecosystem Services to indicators of progress toward a sustainable bioeconomy 

Virginia Dale and Keith Kline  presented a study that related ecosystem services to indicators 

developed to  measure progress toward a sustainable bioeconomy. The study compared ecosystem 

services with the indicators identified to measure, for example, carbon sequestration and climate 

regulation, water quality and quantity, biological diversity, air quality; pro ductivity, and socio -

economic well -being. The presentation also illustrated the use of the assessment approach, TEEB 

(The Economics of Ecosystems & Biodiversity), for identifying ecosystem services with local and 

regional stakeholders, from farm level, thr ough the biofuel supply chain, to end -users and policy 

makers (see Figure  3). Recommended practices include avoidance of negative effects through 

ident ification and conservation of priority biodiversity areas and careful site selection for feedstock 

production; consideration of environmental effects; monitoring, assessing and reporting key 

sustainability metrics in timely fashion; and communication with stakeholders in order to obtain 

their feedback on opportunities and concerns.  

 

 24 

 
F igure 5: Number of attempts to map different (groups of) ecosystem services at a landscape scale in the 
reviewed papers. Divided into different method types (Andrew et al. 2015) used for  mapping. 
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Figure  3  Stakeholders associated with different parts of the agriculture to biofuel 
  supply chain (Kline and Dale 2017)  

Recommendations from the audience:  

Á Investigate costs for implementing systems to assess production of ecosystem services 

and identify more cost -effective tools and approaches  

Á Investigate costs and benefits from bioenergy production at different scales.  

Á Compare scope of ecosystem services considered by US and EU bioenergy systems.  

Á Clarify which indicators are most important for particular contexts.  

Á Investigate legislation and policies for sustainable development (agriculture and forestry) 

in order to analyse the sensitivity of bioenergy and bioeconomy sector development to 

this factor.  

P4: Delphi survey approach for the identification of sustainability indicators and 

environmental impacts of forest biomass harvesting for a biorefinery: Case study in Québec 

Ichrak Lakhdhar  presented a Delphi survey approach for identification of sustainability indicators 

and environmental impacts of biomass harvesting for a biorefinery, based on a case study in 

Québec. For the construction of the biorefinery in La Tuque, Canada, sustainability of biomass 

production as well as environmental impacts of biomass harvesting on ecosystems are the two 

major concerns. A Delphi survey will be applied to develop and test the usefulness of sustainability 

indicators that can be used for the planning of forest biomass harvesting operations. Through 

several rounds of surveying, the Delphi method uses the knowledge of experts to identi fy and 

synthesise responses on the relevance of indicators, in order to reach consensus and identify 

areas of disagreement.  

Recommendations from the audience:  

Á Consider expertise, opinions and recommendations from diverse expert groups, especially 

for issu es where there is low consensus among experts.  

Á Share lessons learnt with similar bioenergy projects.  
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The commenter  introduced the discussion on possibilities and limitations of a global harmonized 

framework to assess sustainability of bio -based production , by highlighting that tools to calculate 

GHG emissions are necessary, as it is important for bioenergy sector to document sustainability of 

its practices and show that the sector is developing in the desired manner. He noted that the first 

presentation wa s very useful in showing that goals and approaches differ among calculations tools. 

He also noted that the second presentation was interesting in presenting bioenergy production as 

an ES and showing that data are still needed to evaluate the multiple ES pr oduced in bioenergy 

systems. The third presentation provided detailed information on defining indicators and criteria 

for selected ES and identifying what the most important sustainability issues are (in the US?). The 

fourth presentation gave a good exampl e for the future of how various sustainability issues can be 

identified and managed for the establishment of a biorefinery. The involvement of local 

stakeholders proves to be important for the project development and its potential success.  

 P5: Assessing the climate effects of forest bioenergy systems: Swedish case study.  

Olivia Cintasô presentation comprised an overview of a study into the potential for forest bioenergy 

to contribute to Swedenôs goal to achieve climate-neutrality by 2050 4. The study mode lled the 

national energy and forest sectors, under 3 scenarios differing in `terms of biomass extraction and 

forest management. Results were presented with respect to impact on Swedenôs carbon budget to 

2100 consistent with 2 -degree target. Forests could b e a significant contributor to achieving the 

target, through C sequestration in biomass, soils and wood products, and supply of energy for 

electricity, heat and transport. Sweden could even become ñnet negativeò.  The CO2 budget 

approach is a complementary  perspective to LCA modelling ï both are useful to inform decision -

making.  

Discussion:  

Á Is there good basis for assumed increase in growth with forest management?  Yes, based 

on trial results ï response to fertiliser and improved genetics; assumptions well -accepted 

by forest researchers.  

Á In the US, increased wood demand led to increased forest volume.  

Á Mitigation value of C storage in wood products: varied opinions on magnitude of benefit.  

Á Some concern expressed about biodiversity and soil disturbance effec ts from removal of 

stumps. Related to this, it was informed that Task 43 will present a report summarizing 

findings from a Swedish 8 -year research programme on stump harvesting 5.  

  
  

                                                      

 

 

4 Cintas, O., Bern des, G., Hansson, J., Poudel, B.C., Bergh, J., Börjesson, P., Egnell, G., Lundmark, T., Nordin, A. 
(2017). The potential role of forest management in Swedish scenarios towards climate neutrality by mid century. Forest 
Ecology and Management, http://dx.doi. org/10.1016/j.foreco.2016.07.015  
5 The report is now available on the Task 43 website: http://task43.ieabioenergy.com/publications/stump -harvesting -
climate -environment - impact - iea -bioenergy - tr2017 -02/  
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P6: Assessing climate effects of forest bioenergy systems: A Canadian case study of 

unloved woods 

Evelyne Thiffault  is investigating the potential to use low -quality/degraded trees as feedstock for 

bioenergy. Currently, low -quality woods are sometimes harvested and windrowed, and slowly 

decompose, or they are left standing, which may hinder further management of the area. What is 

considered low -quality is a subjective categorisation, and is based on perspective and context. 

There are large volumes of low -value wood due to damage by natural disturbances, past 

management practi ces or undesirable species. Removing low -quality roundwood for bioenergy 

could improve forest management and thus enhance production of high value sawlogs. The 

calculation of GHG savings of bioenergy depends on the assumed reference use of biomass: 

Compare d with windrowing, using degraded whole trees for bioenergy gives a payback time of 12 

years, or 23 years if trees would have been left standing.  Removing low -value trees for bioenergy 

can also provide climate benefits by mobilising the forest value chain , which has not yet been 

considered in GHG calculations. However, there could be biodiversity implications of harvesting 

degraded trees, as they often serve as hotspots for many species of insects and birds. Strong 

governmental regulations can make sure bi odiversity (along with soil and water) is protected, for 

example by requiring that a number of degraded trees/snags are preserved.  

General discussion:  

Á The ongoing scientific debate on sustainability and carbon neutrality is confusing and 

raises doubt about the credibility of all bioenergy.  

Á The industry wants clear guidance on what is sustainable biomass.  

Á Industry wants legislation and certification to p rovide consumer confidence and thereby 

give stability to the industry.  

Á Certification at product or producer level cannot deal with cumulative impacts. There is a 

need for landscape -scale assessments. Perhaps this could be handled through regional 

certifica tion.  

Á There is lack of consensus on significance of tipping points, payback time, iLUC, spatial 

scale of assessment, appropriate calculation metrics.  This creates uncertainty, especially 

for policy -makers.  

Á Perhaps we could quantify the amount of biomass a vailable for which we have confidence 

in its sustainability, and quantity for which there is greater uncertainty over its impacts.  

Á Scientists need to explain the issues clearly for non - technical audience.  

Á The probable need for BECCS in order to meet clima te targets is not widely known.  

Á There are uncertainties with all the approaches used to estimate climate effects of 

bioenergy ï LCA, integrated assessment models, Carbon budget approach. So it is 

desirable to apply several approaches, to inform decision -ma king.  
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Photo: E. Thiffault, Université Laval, Quebec, Canada 

P7: General discussion on methodologies to assess the climate effects of bioenergy 

systems 

Annette Cowie  kicked off the general discussion with a presentation on "Understanding the climate 

effects of bioenergy systems". She pointed out that the integrated assessment modelling 

undertaken for the IPCCôs fifth assessment report (AR5) shows that substantial deployment of 

bioenergy is required in most scenarios that meet climate targets, and the stronger the climate 

target, the more bioenergy is needed. The basics of bioenergy carbon accounting were 

investigated in early publications by Marland & Schlamadinger, an d Task 38 has since then 

organized many workshops on the issue, prepared several ExCo reports; and published several 

responses to controversial papers criticising bioenergy, including the recent response to the 

Chatham House report.  

One important aspect no t covered in traditional LCA approaches is consideration of time: generally 

emissions are simply summed over the time frame of assessment. However, Task 38 has 

emphasised inclusion of timing of emissions and removals from bioenergy systems. Total CO2 

emiss ions determine cumulative radiative forcing and therefore temperature impact, but policies 

promoting early reductions can be important to create incentives for low carbon energy solutions. 

Other aspects she highlighted were:  

Á Tipping points, which have bee n suggested as a reason for early mitigation are no longer 

considered a strong argument ï it is not really clear that there are "cataclysmic events" 

such as due to  methane release from melting permafrost, in the foreseeable future  

Á Different starting point s for analysis give different results (ie start the calculation when 

tree is planted or has grown)  

Á Consideration of scale: results differ depending whether considering tree, stand, 

estate/landscape...  

Á Counterfactual: assumptions about reference land use, e nergy system affect the results  

Á System effects: role of bioenergy in stabilising grid to allow expansion of intermittent 

renewables role of bioenergy in transformation pathways  


