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Overview 

• Integrated Biorefineries 
– Dimensions of sustainability practices 

• Historical examples  

• Across the supply chain to multiple products  
– Palm Oil Example 

– Best practice integration of heat, power, and efficient use of palm 

• Continuous improvement 

– Best practice – small scale anaerobic digestion CDM audited projects 

• Country-wide best practices 
– Communication to the UNFCCC on the inventory of GHG emissions  

(non Annex I parties) 

– Relevance to Bioenergy 
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Key Challenge for Innovation Involves Lowering Risks 

NEW PROCESSES 
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Demonstration and Market Transformation Activities 

http://www.energy.gov/eere/bioenergy/integrated-biorefineries 
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Biorefineries – Many Types 
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Sustainability practices dimensions from LCA assessments 

Climate change  

Resource Depletion 

Ecotoxicity  

Eutrophication  

Human toxicity  Ionising radiation  

Land use 

  

Ozone layer depletion  
(Stratospheric) 

Particulate matter  

Photochemical ozone creation  

(atmospheric)  

Acidification  

Life Cycle Impact Assessment  

(LCIA) 

most commonly used  

Impact Categories 

 

Environmental Impact of Biofuels, Edited by Marco Aurélio dos Santos Bernardes,  

ISBN 978-953-307-479-5, 280 pages, http://www.intechopen.com/books/ 
how-to-link/environmental-impact-of-biofuels 
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Lifecycle Assessment Benchmarks Corn Ethanol 

Units are Comparative Toxic Units per km driven, which represent potential increase in human morbidity 
(or aquatic toxicity), calculated using the EPA USEtox model and TRACI 2.0. 

Human Health 

Carcinogenicity Aquatic Toxicity 
Freshwater  

Chum et al., Conversion Technologies to Biofuels and their use, Chapter 12,  in Souza, G. M., Victoria, R., Joly, C., & Verdade, L. (Eds.). (2015). 
Bioenergy & Sustainability: Bridging the gaps (Vol. 72, p. 779). Paris: SCOPE. ISBN 978-2-9545557-0-6; 
http://bioenfapesp.org/scopebioenergy/images/chapters/bioen-scope_chapter12.pdf 
Yang, Y. Journal of Cleaner Production (53), pp. 149-157 (2014). 
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New Assessment 

SCOPE = Scientific Committee for 

Problems on the Environment 

 

Land Use, Feedstocks, Technologies and  
Impacts, Key Findings, Conclusions and  
Policy Recommendations 

• 136 contributors from  
81 institutions in  
24 countries 

• 779 pages 

April 14, 2015 

 

http://bioenfapesp.org/scopebioenergy/ 
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Across the supply chain to multiple products example 

From Hans Langeveld et al. 
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Palm Oil Mill - Example of Best Practice –  

continuous improvement 

integration of heat, power, and efficient use of the palm plant 

 

Biofuel cropping systems: carbon, land, and food / Hans Langeveld, John Dixon and  

H. van Keulen, London: Routledge, 2014. 

  

http://www.ieabioenergytask43.org/wp-content/uploads/2014/07/Mobilising-feedstocks-biogas-case 

_Progress-May-2014_v11.pdf 

 

Ongoing IEA  
Bioenergy Intertask 

Hans Langeveld, 
Heinz Stichnothe. 

POM with Diesel Production 

Can more heat 
energy be used in  
these applications? 
 
Or others specific 
to the location? 
 
Co-digestion  
opportunities? 
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Multiple technological options available 

• Pelletizing, briquetting feedstock  

• Advanced combustion technologies 

• Advanced anaerobic digestion and integration 

• Fast pyrolysis technologies producing liquid fuel for heating,  
electricity generation, and possibly upgrading in FCC petroleum 
refining units to regular petroleum products (e.g., Ensyn Corp. 
and partners including Felda, Petrobras/NREL,* and others) 

http://www.energy.gov/sites/prod/files/2015/04/f21/thermochemical_conversion_chum_242303.pdf 
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Sustainability Certification Standards 

 
 
 

Forestry Agriculture 

Biofuels 
Bioenergy 

*Forest Stewardship Council (FSC) 

1994- 

 

    Sustainable Forestry 

     Initiative (SFI) 1998- 

 

 

 

Program for the Endorsement 

of Forest Certification (PEFC) 2000- 

*Sustainable Agriculture 

     Network (SAN)/Rain Forest 

           Alliance (RA) 2010- 

 

  Global Good 

        Agricultural Practice  

     (Global GAP) 2000- 

Dedicated emphasis since 2007 

*ISEAL ALLIANCE 

Member 
*Roundtable on Sustainable Biomaterials 

*Bonsucro 

*Roundtable on Sustainable Palm Oils 
 (Associate member) 
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Best Practice: Small scale anaerobic digestor validated 
CDM projects 

https://cdm.unfccc.int/filestorage/Y/U/S/YUSEZ7358AR2VLNGKXCF1O6MDTIQ9P/ 
Malaysia%20Biogas%20Projects%20CDM-SSC-CPAs%202-6%20Validation%20Report%20Final.pdf? 
t=R258bm9rM3VufDAgC4BtZVPX0ueHdeBH1NDA  --  196 pages 
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Country-wide Best Practices examples 

 

 

 

 

 

 

 

 

 

 
                        IDN/COM/2 E, 2010                                                      MYS/COM/2 E, 2011 

http://unfccc.int/resource/docs/natc/indonc2.pdf   http://unfccc.int/resource/docs/natc/malnc2.pdf  

 
nc2.nre.gov.my 

Second national communication to the UNFCCC 

http://unfccc.int/resource/docs/natc/indonc2.pdf
http://unfccc.int/resource/docs/natc/indonc2.pdf
http://unfccc.int/resource/docs/natc/malnc2.pdf
http://unfccc.int/resource/docs/natc/malnc2.pdf
http://unfccc.int/resource/docs/natc/malnc2.pdf
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Best practices offer opportunities for sharing lessons 

• GHG emissions inventory tied very closely with GBEP 
sustainability indicators. 
– Usually done by UNFCC/IPCC sectors and not specific to bioenergy but to 

overall assessment of the country.  

• IPCC AR5 Lead authors for adaptation and mitigation suggest 
strongly that the inventories in non-Annex 1 countries be 
measured for more accurate data and adaptation and 
mitigation strategies 
– Best way to show how  palm oil production and use is actually improving  

the countries emissions directly (not through LCA). 

 

•   
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Kristen.Johnson@ee.doe.gov 
Sustainability  
Program Manager 

 

  

https://www.bioenergykdf.net/ 

http://www.energy.gov/sites/prod/files/2014/03/f14/ 
kdf_fact_sheet.pdf 

mailto:Kristen.Johnson@ee.doe.gov
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