
 

 

www.biosurf.eu Page 1 of 34 This project has received funding from 

the European Union’s Horizon 2020 
research and innovation programme.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Deliverable: D4.5 | Consistent cross-sectoral sustainability Criteria and Indicators 

(C&I) 

Author(s): Diego Piedra-Garcia (FNR), Kirchmeyr Franz (AKB), Stefan Majer 

(DBFZ), Attila Kovacs (EBA) 

Version:   Final   

Quality review:  Loriana Paolucci & Stefano Proietti (ISINNOVA) 

Date:    25/01/2017 

 

Grant Agreement N°: 646533 
Starting Date:  01-01-2015 
Duration:   36 months 
 

Coordinator:   Stefano PROIETTI, ISINNOVA 

Tel:     0039 06 3212655 
Fax:     0039 06 36092003 
E-mail:   sproietti@isinnova.org  
 

 

 

D4.5 | Consistent cross-sectoral sustainability 

Criteria and Indicators (C&I) 
 

http://www.biosurf.eu/
mailto:sproietti@isinnova.org


 

 

D4.5 | Consistent cross-sectoral sustainability Criteria and 
Indicators (C&I) 

 
 

 

 

www.biosurf.eu Page 2 of 34 This project has received funding from 

the European Union’s Horizon 2020 
research and innovation programme.    

 

Table of Contents 
 

Table of Contents............................................................................................................................ 2 

List of Figures ................................................................................................................................. 3 

List of Tables .................................................................................................................................. 4 

List of Abbreviations ........................................................................................................................ 5 

BIOSURF in a Nutshell ................................................................................................................... 6 

1. Introduction .............................................................................................................................. 7 

2. State of the art ....................................................................................................................... 10 

2.1. Renewable Energy Directive RED .................................................................................. 10 

2.2. Fuel Quality Directive (FQD) ........................................................................................... 12 

2.3. Voluntary schemes and default values in the EU biofuels and bioliquids sustainability 

scheme (COM 2010/C 160/01) .................................................................................................. 12 

2.4. Indirect land use change (ILUC) Directive ....................................................................... 13 

3. Comparison of the 6 focus countries ...................................................................................... 14 

4. Voluntary certification schemes.............................................................................................. 17 

5. Analysis of future sustainability criteria and indicators ............................................................ 18 

5.1 Methodology for calculating sustainability indicators ....................................................... 18 

5.2 Socio-Economic Sustainability criteria ............................................................................ 21 

6. Proposed Criteria ................................................................................................................... 26 

7. Conclusion, Summarizing & Recommendations ..................................................................... 30 

1. Literature ............................................................................................................................... 32 

ANNEXES:.................................................................................................................................... 34 

 

  

http://www.biosurf.eu/


 

 

D4.5 | Consistent cross-sectoral sustainability Criteria and 
Indicators (C&I) 

 
 

 

 

www.biosurf.eu Page 3 of 34 This project has received funding from 

the European Union’s Horizon 2020 
research and innovation programme.    

 

List of Figures 
 

Figure 1: Biosurf countries and partners ......................................................................................... 6 
Figure 2: Visualisation of the different kinds of potential (Scholwin et al. 2014) ............................... 8 
Figure 3: Different layers of the sustainability certification of biomass for energy purpose in the EU 

and its Member states for Germany as an example(Grope, Scholwin, and Sternberg 2016) ......... 17 
 

 

  

http://www.biosurf.eu/
file:///H:/D4.5_cross-sectoral%20sustainability_version_final%20(2).docx%23_Toc471802040


 

 

D4.5 | Consistent cross-sectoral sustainability Criteria and 
Indicators (C&I) 

 
 

 

 

www.biosurf.eu Page 4 of 34 This project has received funding from 

the European Union’s Horizon 2020 
research and innovation programme.    

 

List of Tables 
Table 1: Sustainability Criteria defined by the Renewable Energy Directive and its relevance for the 

different raw material categories as reported (BIOSURF D4.3) ..................................................... 10 
Table 2: Sustainability Criteria defined by the Communication COM 2010/C 160/01 and its 

relevance for the different raw material categories as reported (BIOSURF D 4.3) ......................... 12 
Table 3: Sustainability Criteria defined by the ILUC Directive and its relevance for the different raw 

material categories as reported (BIOSURF D 4.3) ........................................................................ 13 
Table 4: National Regulations on Biodiversity/ Land use/ Sustainable farm management (Sternberg 

et al. 2016) .................................................................................................................................... 14 
Table 5:National biofuels GHG saving criteria in the focus countries (BIOSURF D4.4) ................. 15 
Table 6: Feedstocks considered for double counting in the focus countries (BIOSURF D4.4) ....... 15 
Table 7: Existence of sustainability criteria for biomethane used as biofuel for transport and for 

electricity and heat generation in the focus countries (BIOSURF D4.4) ......................................... 16 
Table 8: Benchmark analysis grounded on the three sustainability pillars ..................................... 19 
Table 9: Set of criteria and associated indicators for the three sustainability dimensions (Hirschberg 

et al. 2004) .................................................................................................................................... 22 
Table 10: Proposed in the heating ERGaR Substrate classification .............................................. 26 
Table 11: ERGaR proposed the following matrix to classify biomethane consignments distributed 

through the natural gas network .................................................................................................... 27 
Table 12: Set of economic criteria and associated indicators, modified from (Hirschberg et al. 2004)

 ..................................................................................................................................................... 27 
Table 13: Set of social criteria and associated indicators, modified from (Hirschberg et al. 2004) . 28 
 

  

http://www.biosurf.eu/


 

 

D4.5 | Consistent cross-sectoral sustainability Criteria and 
Indicators (C&I) 

 
 

 

 

www.biosurf.eu Page 5 of 34 This project has received funding from 

the European Union’s Horizon 2020 
research and innovation programme.    

 

 

 

List of Abbreviations 
 

CHP  Combined heat and power 

CSD  Commission on Sustainable Development 

EC  European Commission 

GBEP  Global Bioenergy Partnership 

GHG  Green-House-Gas 

HCV  High conservation value 

ILUC  Indirect land-use change 

ISCC  International Sustainability and Carbon Certification 

ILO  International Labour Organization 

IPA  Impact Pathway Approach  

NTA  Netherlands technical agreement 

LCIA  Life Cycle Impact Assessment 

O&M  Operation and Maintenance 

RE  Renewable Energy 

RED  Renewable energy directive (2009/28/EG) 

RSB  Roundtable on sustainable biomaterials 

RA  Risk assessment  

SC  Sustainability criteria  

 

 

 

  

http://www.biosurf.eu/


 

 

D4.5 | Consistent cross-sectoral sustainability Criteria and 
Indicators (C&I) 

 
 

 

 

www.biosurf.eu Page 6 of 34 This project has received funding from 

the European Union’s Horizon 2020 
research and innovation programme.    

 

BIOSURF in a Nutshell 
 

BIOSURF is an EU-funded project under the Horizon 2020 programme for research, technological 

development and demonstration.  

 

The objective of BIOSURF (BIOmethane as SUstainable and Renewable Fuel) is to increase the 

production and use of biomethane (from animal waste, other waste materials and sustainable 

biomass), for grid injection and as transport fuel, by removing non-technical barriers and by paving 

the way towards an European biomethane market.  

The BIOSURF consortium consists of 11 partners from 7 countries (Austria, Belgium, France, 

Germany, Hungary, Italy and United Kingdom), covering a large geographical area, as indicated in 

the figure on the left. 

 

The intention of the project is:  

 To analyse the value chain from 

production to use, based on territorial, 

physical and economic features 

(specified for different areas, i.e., 

biofuel for transport, electricity 

generation, heating & cooling); 

 To analyse, compare and 

promote biomethane registering, 

labelling, certification and trade 

practices in Europe, in order to favour 

cooperation among the different 

countries and cross border markets on 

the basis of the partner countries 

involved; 

 To address traceability, 

environmental criteria and quality 

standards to reduce GHG emissions 

and indirect land-use change (ILUC), as well as to preserve biodiversity and to assess the 

energy and CO2 balance; 

 To identify the most prominent drivers for CO2-emissions along the value chain as an input 

for future optimization approaches and to exchange information and best practices all 

across Europe with regard to biomethane policy, regulations, support schemes and 

technical standards. 

  

Figure 1: Biosurf countries and partners 

http://www.biosurf.eu/
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1. Introduction 
 

The public debate about energy sustainability is a hot discussed topic these days. The reasons are 

easy to list but the most important is the growing demand of energy. Fossil energy sources, as well 

as nuclear energy carriers, are the most common resources for the energy generation although 

they are limited and without mentioning the fact that they are not environment friendly. However, 

for fossil and nuclear energy sources sustainability criteria cannot be applied because they are per 

se not sustainable, and so they cannot be part of the sustainable development of our future 

societies.  

Unquestionably renewable energy sources are: as the name suggests, renewable, abundant and 

sustainable. Assuredly, the environmental question is important, because renewable energy 

technologies are still under development. Obviously, during this “developing” phase some 

developments are not running in accordance with the big sustainability aims which society wants to 

achieve at the end, although these collected experiences are part of the development procedure. 

Consequently, development can only be done step by step and so the future is open for the further 

development of renewables, where the proportion in the energy mix will grow hence technical, 

environmental and social issues need to be considered as becoming best developed techniques in 

a renewable world. 

 

The Renewable Energy Directive (RED 2009/28/EG) establishes that at least 20% of EU’s total 

energy needs have to be renewables by 2020 (European Commission 2009a). The biomethane 

production is all about the energy transition from fossil energy sources to renewable energy 

(RE). As part of the energy mix, biomethane will help to achieve this goal increasing its 

production and use for the grid injection and as transport fuel. BIOSURF should remove non-

technical barriers paving the way towards a European common biomethane market. 

Heretofore, within WP4, BIOSURF did a compilation of information on sustainability of raw 

materials supply for the biomethane production in the six partner countries (Austria, France, 

Hungary, Italy, UK and Germany).  

First, BIOSURF set the promotion and adoption of agriculture residues and other waste 

materials for a sustainable production of biomethane without an emergence of biomass 

concurrence (BIOSURF D4.1). BIOSURF categorized the main biomass in three categories: waste 

(slurry and manure), other waste materials (municipal bio-waste and food / feed residues), and 

biomass residues like agriculture crop residues e.g. agriculture by-products from farming and 

processing as well as landscape maintenance residues e.g. pruning material and catch crops. As a 

part of this report, a studies list arose with the theoretical and / or technical biomass potential in the 

six BIOSURF countries. 

The second report (BIOSURF: D4.2) described selected sustainable feedstock categories including 

future perspectives and potentials for sustainable biomass supply and their current use in the six 

BIOSURF countries. The national biogas associations provided country specific data, which were 

extended with a literature review as the basis for the consecutive evaluation and comparison of 

data outlook. This analyse has followed the approach of the German study “Potentials of 

biogas production and use”(Scholwin et al. 2014):  

 Theoretical potential reflects the total amount of considered waste and land areas for the 

biomass farming 

http://www.biosurf.eu/
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=en
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.1.pdf
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.2.pdf
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 Technical potential takes into account: 

 Competition in use of food, feed, material, etc. 

 Ecological restrictions (humus balance, nature conservation sites, biodiversity) 

 Technical restrictions (losses during the process chain) 

 Economic potential varies strongly and depends mainly on: 

 The political framework 

 The energy carrier’s prices 

 The development of conversion technology 

 Sustainable potential: additionally takes into account 

 Nature conservation 

 Resource conservation 

 Agriculture restriction (e.g. soil conservation) 

 Other sustainability criteria (GHG savings, iLUC, etc…) 

 

 
Figure 2: Visualisation of the different kinds of potential (Scholwin et al. 2014) 

 

The third step of this work package was a benchmark and gap analysis of sustainability criteria and 

indicators (BIOSURF: D4.3), beginning with the existing sustainability criteria and indicators for the 

biomethane production and use at a European as well as a national level.  

The RED (2009/28/EG) (European Commission 2009a) is defining the sustainability criteria for 

biofuels and bio-liquids in Europe; due to this, the RED had already been implemented by the 

BIOSURF countries into the national legislations. There are: 

 Mitigation of Green-House-Gas (GHG) emissions 

 Protection of biodiversity 

 No conversion of land with high carbon stock 

 Sustainable farm management and soil, water and air quality protection. 

Particularly the GHG emission can be calculated for few substrates by using the RED 

(2009/28/EG) default values (see RED 2009/28/EG ANNEX V) (European Commission 2009a) or 

by a calculation based on actual values (e.g. using the “BioGrace GHG calculation 

tool”(‘BIOGRACE’ 2016).  

The European Commission recognised nineteen voluntary schemes, the most important for the 

biomethane as transport fuel are: REDcert, ISCC, NTA8080 (‘Voluntary Schemes - European 

Commission’ 2016). 

At national level, besides the European requirements, additional requirements have been identified 

mainly for feedstock use (e.g. France, Germany and Italy), see BIOSURF: D4.3 

http://www.biosurf.eu/
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=en
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=en
http://www.biograce.net/
http://www.biograce.net/
http://www.redcert.org/index.php?option=com_content&view=article&id=290&Itemid=208&lang=en
http://www.iscc-system.org/
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012D0452&from=EN
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
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The fourth step was a selected country analysis of sustainable biomethane production (BIOSURF: 

D4.4), where it was concluded that all the six analysed countries have implemented the European 

sustainability regulations into the national law, besides that the six countries have a quite different 

maturity of biomethane market development. Admittedly, Germany is the frontrunner; subsequently 

France, the UK and Austria are increasing the biomethane production. These four countries have 

national specificities regarding biomethane production as well as the way of (financially) supporting 

and promoting this market branch. 

Italy and Hungary have no functioning biomethane market yet. The main difficulties are caused by 

inconsistent regulations, unexpected regulatory changes and lack of efficient coordination among 

different supervising agencies. These countries need further supportive legislative measures, 

regulations and incentives for biomethane injection to the grid. 

 

This report has his main focus on the development of a methodology for determining 

sustainability indicators, due to a consistent cross-sectoral sustainability of Criteria & 

Indictors (C&I).  

 

Behind all these reports, the main challenge is to figure out how guidelines can be prepared 

for the biomethane sustainable value chain and how a sustainability assessment for 

biomethane should be run. 

 

In essence, the past reports analysed from the biomethane potential feedstock production to the 

political framework for the feedstock production, now this report has its main subject on the 

methodology determining sustainability indicators for biomethane value chains and their overall 

sustainability performance. 

This is an open discussion for the development of guidelines for future quantifiable sustainability 

indicators for biomethane value chains (e.g. assessment of total GHG emission and mitigation tool, 

assessment of land use related impacts on water, air, soil) and also overall sustainability 

performance of a biomethane value chain. In the absence of adequate quantitative variables, 

qualitative classification will be established. 

  

  

http://www.biosurf.eu/
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.4.pdf
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.4.pdf
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2. State of the art 
 

Before starting with the cross-sectoral discussion about sustainability, it has to be clear which 

political framework lead the European sustainability criteria. 

Furthermore, aforementioned (BIOSURF D4.3) at European Level: the most important regulations 

containing relevant sustainability criteria (SC) for biomethane production are: 

 Renewable Energy Directive (RED - DIRECTIVE 2009/28/EC)(European Commission 

2009a)  

 Fuels Quality Directive (FQD – DIRECTIVE 2009/30/EC)(European Commission 2009b)  

 Communication from the Commission on voluntary schemes and default values 

(COM 2010/ C 160/01)(European Commission 2010) 

 Indirect Land Use Change Directive (iLUC – “amendments to RED and FQD”; 

DIRECTIVE (EU)2015/1513)(European Commission 2015) 

2.1. Renewable Energy Directive RED 
The RED (2009/28/EG) sets a phasing-in GHG saving reductions targets: fixing a minimum 

GHG emissions saving of 35% compared to fossil fuel by 2016, raising to 50% in 2017 and 60% in 

2018. Moreover, it defines the GHG emission value of 83,8 g CO2eq/ MJ for transport as fossil 

energy sources comparator. In addition, the GHG emission calculations are based on the entire life 

cycles. The only default values coming from RED for GHG calculations for biomethane are from 

municipal waste (23 gCO2eqMJ - organic fraction), liquid slurry (16 gCO2eq/MJ for biogas produced) 

and manure (15 gCO2eq/MJ for biogas produced). Moreover, it introduces a bonus of 29gCO2eq/MJ 

for biomass produced on land which was qualified as degraded by 01 January 2008 (this bonus is 

valid for 10 years). Additional feedstocks and benefits are not considered so far but described in 

another deliverable of BIOSURF project (D 5.2) and will be further discussed at the end of this 

deliverable. 

The RED (2009/28/EG) protects land with high biodiversity value; indeed, there a prohibition of 

feedstocks production in: (i) primary forest as well as other wooded land; (ii) areas dedicated to the 

nature protection and (iii) highly biodiverse grasslands.  

Furthermore, the RED (2009/28/EG) prohibits the land use of land / areas with high carbon stock 

(wetlands, continuously forested areas, peatland).   

In addition, the RED (2009/28/EG) applies the Council Regulation (EC) 73/2009 called “Cross-

compliance”. This Regulation defines the protection of soil, water and air as part of the 

sustainable farm management. 

 

Table 1: Sustainability Criteria defined by the Renewable Energy Directive and its relevance for the different raw 
material categories as reported (BIOSURF D4.3) 

Sustainability 
Criteria 

Requirements with regard to the provision of biomethane 
defined by the sustainability criteria set under RED 

A
n

im
a
l 
w

a
s
te

 

O
th

e
r 

w
a
s
te

 

m
a
te

ri
a

ls
 

S
u

s
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a
b
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b
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s
s

 

N
o

n
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p
e
c
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GHG savings  Minimum of 35 % GHG emission reduction in comparison to fossil fuel; x x x  

http://www.biosurf.eu/
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=en
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0030&from=EN
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:C:2010:160:0001:0007:EN:PDF
http://www.mlex.com/Attachments/2015-09-15_44538D963J734652/OJ_directive_quality%20of%20petrol%20and%20diesel%20fuels.pdf
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D5.2.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009R0073&from=EN
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
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50 % from 2017 and 60 % from 2018.  

 Sets the GHG emission value for the fossil comparator as 83.8 
gCO2eq/MJ for transport applications  

 All life cycle emissions taken into account when calculating GHG 
savings, including emissions from cultivation, processing and transport. 

 Default values for GHG calculation only exist for biomethane from 
municipal waste, liquid slurry and dry manure: 
o 23 gCO2eqMJ - organic fraction of municipal waste 
o 16 gCO2eq/MJ for biogas produced from liquid slurry 
o 15 gCO2eq/MJ for biogas produced from manure 

 Introduces a bonus of 29gCO2eq/MJ for biomass produced on land 
which was qualified as degraded by 01 January 2008 - this bonus is 
valid for 10 years 

Biodiversity  Biofuels and bioliquids shall not be made from raw material obtained 
from land with high biodiversity value, namely land that had one of the 
following statuses in or after January 2008, whether or not the land 
continues to have that status: 
o primary forest and other wooded land, namely forest and other 

wooded land of native species, where there is no clearly visible 
indication of human activity and the ecological processes are not 
significantly disturbed;  

o areas designated:  
 by law or by the relevant competent authority for nature 

protection purposes; or  
 for the protection of rare, threatened or endangered 

ecosystems or species recognised by international 

agreements or included in lists drawn up by 
intergovernmental organisations or the International Union 
for the Conservation of Nature, […] 

unless evidence is provided that the production of that raw 
material did not interfere with those nature protection purposes;  

o highly biodiverse grassland that is:  

 natural, namely grassland that would remain grassland in the 
absence of human intervention and which maintains the 
natural species composition and ecological characteristics 
and processes; or  

 non-natural, namely grassland that would cease to be 
grassland in the absence of human intervention and which is 
species-rich and not degraded, unless evidence is provided 
that the harvesting of the raw material is necessary to 
preserve its grassland status.  

 Not to be fulfilled by biofuels produced from waste and residues (other 
than agricultural, aquaculture, fisheries and forestry residues). 

  x  

Land use   Biofuels cannot be grown in areas converted from land with previously 
high carbon stock such as wetlands or forests (reference date: January 
1st 2008): 
o wetlands, namely land that is covered with or saturated by water 

permanently or for a significant part of the year; 
o continuously forested areas, namely land spanning more than 

one hectare with trees higher than five metres and a canopy cover 
of more than 30 %, or trees able to reach those thresholds in situ;  

o land spanning more than one hectare with trees higher than five 
metres and a canopy cover of between 10 % and 30 %, or trees 
able to reach those thresholds in situ, unless evidence is provided 
that the carbon stock of the area before and after conversion is 
such that […] the conditions laid down in paragraph 2 of this 
Article would be fulfilled.  

 Not to be fulfilled by biofuels produced from waste and residues (other 
than agricultural, aquaculture, fisheries and forestry residues). 

 Biofuels and bioliquids shall not be made from raw material obtained 

  x  

http://www.biosurf.eu/
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from land that was peatland in January 2008, unless evidence is 

provided that the cultivation and harvesting of that raw material does 
not involve drainage of previously undrained soil. 

Sustainable 
farm 
management 

 Requirements and standards for good agricultural and environmental 
conditions as defined in COUNCIL REGULATION (EC) No 73/2009 - 
“common rules for direct support schemes for farmers” need to be 
fulfilled 

  x  

 

2.2. Fuel Quality Directive (FQD) 
The Fuel Quality Directive applies the aforementioned RED (2009/28/EG) sustainability criteria for 

biomethane as transport fuel. The EC does not define any obligatory sustainability requirements for 

biomethane that is used for generating electricity and/ or heat. Member states may define 

sustainability criteria themselves (e.g. Germany: Renewable Energy Act; Renewable Heat Act). 

The FQD obliges the member states to reduce GHG emissions related to the consumption of 

transport fuel by 10% by 2020, moreover the Art. 7b sets out sustainability criteria for all biofuels 

produced or consumed in the EU to ensure that they guarantee real GHG savings and protects 

biodiversity (see BIOSURF D4.3 & FQD – DIRECTIVE 2009/30/EC).  

 

2.3. Voluntary schemes and default values in the EU biofuels and 
bioliquids sustainability scheme (COM 2010/C 160/01) 

In addition to the Renewable Energy Directive, the Communication COM 2010/C 160/01 specifies 

some definition with regard to land with high biodiversity and high carbon stocks.  

Table 2: Sustainability Criteria defined by the Communication COM 2010/C 160/01 and its relevance for the 

different raw material categories as reported (BIOSURF D 4.3) 

Sustainability 
Criteria 

Requirements with regard to the provision of biomethane 
defined by the sustainability criteria 

A
n
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w
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m
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a
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S
u

s
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a
b
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b
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a
s
s

 

N
o

n
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p
e
c
if

ic
 

GHG savings  The communication gives guidance on when the default values, 
defined in the RED, can be used, including when combinations of 
disaggregated default values and actual values can be used. 

 The communication clarifies that if the characteristics [of mixed 
consignments (e.g. certain amount of biomethane)] include different 
figures on greenhouse gas emissions they remain separate; these 
figures cannot be averaged for the purpose of showing compliance 
with the sustainability requirements. - no averaging of GHG emission 
figures of biomethane from different substrates. 

 The communication clarifies that the ‘typical values’, as defined in 
the RED, cannot be used by stakeholders. They can be used by 
member states in their biennial reporting to the Commission on 
progress in the promotion and use of energy from renewable source. 

 For the calculation of emissions from ‘cultivation’, the method allows 
for the use of averages (for a particular geographical area) as an 
alternative to actual values. Member states can draw up lists of such 
average values; they could also be incorporated in voluntary 
schemes that address greenhouse gas emission impact 

x x x  

http://www.biosurf.eu/
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=DE
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32009L0030
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
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Biodiversity  In the case of non-natural highly biodiverse grassland, an exception 
is possible where evidence is provided that the harvesting of the raw 
material is necessary to preserve the area's grassland status. In the 
case of nature protection areas, an exception is possible where 
evidence is provided that the production of raw material did not 
interfere with the nature protection purpose in question. 

  x  

Land use   The term ‘continuously forested area’ as defined in the RED does 
not include land that is predominantly under agricultural or urban 
land use.  

 Land under agricultural use in this context refers to tree stands in 
agricultural production systems, such as fruit tree plantations, oil 
palm plantations and agroforestry systems when crops are grown 
under tree cover. 

 For biofuels/bioliquids produced from biomass grown on land that 
was peatland in January 2008, an exception is possible if evidence 
is provided that: 
o the soil was completely drained in January 2008, or 
o there has not been draining of the soil since January 2008. 

 This means that for peatland that was partially drained in January 
2008 a subsequent deeper drainage, affecting soil that was not 
already fully drained, would constitute a breach of the criterion. 

  x  

      

  

2.4. Indirect land use change (ILUC) Directive 
The Directive aims to promote transition from conventional (starch-rich energy crops) biofuels (with 

a risk of ILUC emissions) to advanced biofuels (that deliver substantial greenhouse gas savings 

and low-ILUC) and encourage a greater market penetration of advanced biofuels by allowing such 

fuels to contribute more to the targets in the RED (2009/28/EG) than conventional biofuels. 

Table 3: Sustainability Criteria defined by the ILUC Directive and its relevance for the different raw material 
categories as reported (BIOSURF D 4.3)   

Sustainability 
Criteria 

Requirements with regard to the provision of biomethane 
defined by the sustainability criteria 
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Feedstock* 

 Limitation of the share of energy from biofuels produced from cereal 
and other starch-rich crops, sugars and oil crops and from crops 
grown as main crops primarily for energy purposes on agricultural 
land to a maximum of 7 % of the final consumption of energy in 
transport in the member states in 2020 for the calculation of biofuels 
in the numerator. 

 Indicative 0.5% target for advanced biofuels as a reference for 
national targets which will be set by EU countries in 2017 

 Double Counting for biomethane from certain materials (mainly waste 
& ligno-celluosic/non-food cellulosic biomass) 

x x x  

*These criteria may have a direct or an indirect influence on biomethane production and use from certain raw materials, as e.g. the 

double counting of biomethane from waste materials reduces the competitiveness of biomethane from energy crops  

 

  

http://www.biosurf.eu/
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=DE
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
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3. Comparison of the 6 focus countries 
 

In any case, the achievement of the European sustainability criteria can only be measured by their 

implementation in the national legislation. The Report D4.4 (Sternberg et al. 2016) has a deep 

BIOSURF country analysis of sustainable biomethane. Here were analysed the partner countries 

Germany, Austria, France, UK, Hungary, and Italy.  

Only France doesn’t have regulation linked to the EU regulation for biodiversity, land use, 

sustainable farm management, because there is a different situation, insomuch as the French 

regulation doesn’t handle biomethane as biofuel. 

 

Table 4: National Regulations on Biodiversity/ Land use/ Sustainable farm management (Sternberg et al. 2016) 

COUNTRY Biodiversity/ Land use/ Sustainable farm management 

GERMANY 
Same as EU regulations 

AUSTRIA 
Same as EU regulations 

FRANCE Biomethane producers have to respect the criteria described in the 

French regulations for biomethane production, like feedstock 

restrictions and specification for the use of digestate. 

These criteria are not linked to EU regulations applied to biofuels 

because biomethane is not handle as biofuel 

UK 
Same as EU regulations 

HUNGARY 
Same as EU regulations 

ITALY Same as EU regulations 

 

The RED (2009/28/EG) article 17(2) enacts a minimum greenhouse saving value of 35% since 

2016 rising to 50% on 1st January 2017 and to 60% from 1st January 2018. Unquestionably, from 

the six BIOSURF countries the UK started with very ambitious goal of 60% greenhouse saving 

target by 2016. 

According to the RED (European Commission 2009a), three substrate categories have a default 

value for Biogas: 

 23 g CO2eq/MJ for biogas produced from organic fractions of municipal waste 

 16 g CO2eq/MJ for biogas produced from liquid slurry 

 15 g CO2eq/MJ for biogas produced from manure  

In addition to these values, only Italy has an extra list with default values (see BIOSURF D4.4) 

 

  

http://www.biosurf.eu/
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.4.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=DE
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.4.pdf
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Table 5:National biofuels GHG saving criteria in the focus countries (BIOSURF D4.4)  

 
Biofuels GHG savings  

COUNTRY 2016 2017 2018 

RED 35% 50% 60% 

GERMANY 35% 50% 60% 

AUSTRIA 35% 50% 60% 

FRANCE 35% 50% 60% 

UK 60% 60% 60% 

HUNGARY 35% 50% 60% 

ITALY 35% 50% 60% 

 

Beyond the GHG saving targets, the EU has regulation for the sustainable feedstock production of 

biomass, these requirements are defined by the so-called ILUC directive (European Commission 

2015). A more detailed analysis can be found in BIOSURF D4.4. 

  

Table 6: Feedstocks considered for double counting in the focus countries (BIOSURF D4.4) 

COUNTRY Feedstock considered for double counting 

ILUC-

Directive 
Mainly waste & lignocellulosic/non-food cellulosic biomass 

GERMANY According to ILUC – directive 

- Waste is defined in “Law on recycling management”; Exception for used cooking 

oils and fats 

- Residues (raw glycerine, tall oil pitch, wet and dry manure, oils and fats from 

vegetables) 

In Jan 2015, the energy-based biofuel quota changed to a GHG quota 

AUSTRIA According to ILUC-Directive 

FRANCE  According to ILUC-Directive 

(not applicable to biomethane because it is not handle as biofuel) 

UK 
In the UK waste and residues do not count twice for the purposes of meeting the 

UK's overall renewable energy target 

HUNGARY  According to ILUC-Directive 

http://www.biosurf.eu/
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.4.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015L1513&from=EN
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.4.pdf
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.4.pdf
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ITALY 
According to ILUC-Directive; and other specified residues 

 

Biomethane has multiple important applications in the BIOSURF partner countries as biofuel for 

CHP (combined heat and power) as well as for the heat production. Indeed these branches have 

different maturity in the countries, only France has no sustainability criteria because there isn’t 

recognition as well biofuel as for the electricity and heat production. 

 

 

Table 7: Existence of sustainability criteria for biomethane used as biofuel for transport and for electricity and 

heat generation in the focus countries (BIOSURF D4.4)  

 

Sustainability criteria for biomethane as 

COUNTRY BIOFUEL ELECTRICITY/ HEAT 

GERMANY YES YES 

AUSTRIA YES NO 

FRANCE 
NO NO 

UK YES YES 

HUNGARY YES NO 

ITALY YES NO 

 

  

http://www.biosurf.eu/
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.4.pdf
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4. Voluntary certification schemes 
 

During Report D4.3 Benchmark and gap analysis of C&I, it was made a deep analysis of the most 

important biofuel voluntary schemes recognised by the EC as well as the schemes which have not 

applied for recognition of the EC.  

To sum up D4.3, the voluntary schemes verify compliance with the EU’s biofuels sustainability 

criteria. The certification schemes verify that the biofuel production did not take place on land with 

high biodiversity, that land with high carbon stock was not converted for biofuel production, and 

that the production of biofuels led to a sufficient reduction of greenhouse gas emissions as defined 

in the RED (2009/28/EG). In addition to these criteria, the certification schemes take into account 

further criteria such as soil, water and air protection as well as some social criteria. The 

certifications are mostly running under private organisations, where independent auditors check 

the whole production chain from the feedstock growers to the biofuel producer and/or trader, after 

that the recognition of the voluntary scheme by EC is valid for 5 years but the sustainability 

certificates are valid for 3 months. 

Besides those voluntary schemes, there exist other schemes (they are not recognised by the EC) 

with the aim to fulfil national requirements on sustainability (biomethane for electricity and heat 

production in Germany) or a stakeholder’s brand e.g. Green Gas Label in Germany (Grope, 

Scholwin, and Sternberg 2016). 

 

 
Figure 3: Different layers of the sustainability certification of biomass for energy purpose in the EU and its 

http://www.biosurf.eu/
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=DE
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Member states for Germany as an example(Grope, Scholwin, and Sternberg 2016) 

 

5. Analysis of future sustainability criteria and indicators 
 

5.1 Methodology for calculating sustainability indicators 
In order and to be able to provide broadness in the historical and scientific dispute about 

sustainability and its criteria and indicators, it must be begin with the Rio Earth Summit of 1992 

(United Nations 1992b). Since then the sustainable development has been under diverse 

interpretations and definition. The relevance of a global framework for sustainability and how it can 

be measured has been done in the Brundland Commission’s Report (United Nations 1987), the Rio 

Declaration (United Nations 1992a), the Johannesburg Plan of implementation and CSD Decisions 

(United Nations Commission on Sustainable Development 2002) (FAO 2001). In 2005, the GBEP 

(Global Bioenergy Partnership) was established to implement the Plan of Action to support 

“biomass and biofuels deployment” (FAO 2001).  

All the efforts defining sustainability are grounded in the three sustainability pillars: Environmental, 

economic and social. 

The impacts of the three sustainability pillars in all the product chain from its production to its use 

have to be addressed. This chapter will draw the attention to the need for balancing the social, 

economic and environmental pillars of sustainability. 

The result of the benchmark analysis during BIOSURF D 4.3(Grope, Scholwin, and Sternberg 

2016) described that currently most of the criteria and indicators are linked to the Renewable 

Energy Directive (RED), which only regulates the environmental impacts of the production of 

biomethane as fuel for transport (see fig. 2). So far, other uses of biomethane, e.g. electricity 

and/or heat generation, are not regulated by European legislations; perhaps some countries have 

defined independent criteria, as in Germany with the EEG and the EEWärmeG. Unquestionably, 

the European voluntary schemes have some social criteria, yet they are not improving a balance 

between environmental and social issues (see Tab. 8) but they still rely on compliance indicators 

(Diaz-Chavez 2014). 

With this in mind, the first step to close the knowledge gap was done with a benchmark analysis 

with the three pillars (Tab. 8), admittedly the main focus was the operation certification schemes as 

the REDcert, ISCC (International Sustainability and Carbon Certification), NTA 8080 (Netherlands 

technical agreement), and RSB (Roundtable on sustainable biomaterials). Chiefly, the main focus 

from the reviewed schemes lay on the qualitative indicators. 

The GBEP indicators may measure qualitative and quantitative criteria but they are not taken into 

account of this analysis because they are not operational standards (i.e. measured indicators have 

an open application). The GBEP indicators can be seen in annex. In addition to the qualitative and 

quantitative criteria, there are strands as the RSB with a national interpretation of the criteria (Diaz-

Chavez 2014).  

 

  

http://www.biosurf.eu/
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.3.pdf
http://www.bgbl.de/xaver/bgbl/start.xav?startbk=Bundesanzeiger_BGBl&jumpTo=bgbl116s2258.pdf
http://www.gesetze-im-internet.de/bundesrecht/eew_rmeg/gesamt.pdf
http://www.redcert.org/index.php?lang=en
http://www.iscc-system.org/
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32012D0452&from=EN
http://rsb.org/
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Table 8: Benchmark analysis grounded on the three sustainability pillars 

Sustainability 
Criteria 

Requirements with regard to the provision of 
biomethane defined by the sustainability criteria 
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REDcert 

(REDcert 2014) 

Requirements for the production of biomass, bioliquids 
and biofuels     

 Areas with high biodiversity value (Art. 17 (3) of the RED) x    

 Areas with high above-ground or underground carbon stock 
(Art. 17 (4) of the RED) 

x    

 Areas that were peatland in January 2008 (Art. 17 (5) of the 
RED) 

x    

 Requirements for biofuels/ bioliquids produced from waste 
and residues are the greenhouse gas emission savings 
stipulated in the Directive 2009/28/EC 

x    

 Environmentally responsible biomass production: 

 Protection of groundwater resources 

 Use of fertilizer 

 Use of sludge 

 Application and handling of plant protection 
products 

 Integrated pest management 

 Prevention of soil erosion 

 Preservation of organic matter and soil structure 

 Water protection and management 

x    

 Social responsibility minimum of requirements laid down by 
the International Labour Organisation (ILO): 

 Freedom of association and collective bargaining 

 Elimination of forced and compulsory labour 

 Elimination of discrimination in respect of 
employment and occupation 

 Abolition of child labour 
 

 x   

ISCC 

(ISCC 2011) 

 

Sustainability Requirements for the Production of 
Biomass     

 Principle 1: Biomass shall not be produced on land with high 
biodiversity value or high carbon stock. HCV areas shall be 
protected. 

x    

 Principle 2: Biomass shall be produced in an environmentally 
responsible way. This includes the protection of soil, water 
and air and good Agricultural Practices. 

x    

 Principle 3: Safe working conditions through training and 
education, use of protective clothing and proper and timely 
assistance in the event of accidents. 

 x   

 Principle 4: Biomass production shall not violate human rights 
labour rights or land rights. It shall promote responsible labour 
conditions and workers’ health, safety and welfare and shall 
be based on responsible community relations (core ILO 
standards). 

 x   

 Principle 5: Biomass production shall take place in compliance  x   

http://www.biosurf.eu/
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with all applicable regional and national laws and shall follow 
relevant international treaties. 

 Principle 6: Good management practices shall be 
implemented. 

 x x  

NTA 8080 

(NTA 2009) 

Sustainability requirements 
    

 General: 

 Documentation 

 Relationship between NTA and international, 
national and regional laws and regulations 

 Consultation of stakeholders 

 Consultation by producer of biomass 

 Consultation by certifying body 

   x 

 Greenhouse gas emissions: 

 Greenhouse gas balance 

 Important carbon stocks 

x    

 Competition with food and local applications of biomass     

 Biodiversity: 

 National regulations and laws biomass production 
and production area 

 Protected areas 

 Areas with high conservation value 

 Maintenance and recovery of biodiversity 

 Strengthening of biodiversity 

x    

 Environment:  

 Soil 
o National regulations and laws for soil 

management 
o Preservation and improvement of the soil 

quality 
o Use of residual products 

 Ground and surface water: 
o National regulations and laws for water 

management 
o Preservation and improvement of water 

quality 
o Renewable sources 

 Air: 
o National regulations and laws for air 

emissions and air quality 
o Reducing emissions and air pollution 
o No burning during planning or 

management 

x    

 Prosperity  x x  

 Social well-being: 

 Working conditions 

 Human rights 

 Property rights 

 Contribution to social well-being of local population 

 Integrity of the company 

 x   

 Traceability: 

 Check of documents, bookkeeping and organization 
of administration 

   x 

RSB 

(RSB 2016) 

 The 12 RSB Principles 
    

http://www.biosurf.eu/
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 Principle 1: Legality 
Operations follow all applicable laws and regulations 

x x x  

 Principle 2: Planning, monitoring and continuous 
improvement 
Sustainable operations are planned, and continuously 
improved through an open, transparent, and consultative 
impact assessment and management process and an 
economic viability analysis 

  x  

 Principle 3: Greenhouse Gas Emissions 
Biofuels contribute to climate change mitigation by 
significantly reducing lifecycle GHG emissions as compared 
to fossil fuels 

x    

 Principle 4: Human and labour rights 
Operations do not violate human rights or labour rights, and 
promote decent work and the well-being of workers 

 x   

 Principle 5: Rural and social development 
In regions of poverty, operations contribute to the social and 
economic development of local, rural and indigenous people 
and communities 

 x x  

 Principle 6: Local food security 
Operations ensure the human right to adequate food and 
improve food security in food insecure regions 

 x x  

 Principle 7: Conservation 
Operations avoid negative impacts on biodiversity, 
ecosystem, and conservations values  

x    

 Principle 8: Soil 
Operations implement practices that seek to reverse soil 
degradation and/or maintain soil health  

x    

 Principle 9: Water 
Operations maintain or enhance the quality and quantity of 
surface and ground water resources, and respect prior formal 
or customary water rights 

x    

 Principle 10: Air quality 
Air pollution is minimized along the whole supply chain 

x    

 Principle 11: Use of technology, inputs, and management of 
waste 
The use of technologies seek to maximize production 
efficiency and social and environmental performance, and 
minimize the risk of damages to the environment and people 

x x   

 Principle 12: Land rights 
Operations respect land rights and land use rights  

 x  x 

 

Beyond the RED (2009/28/EG) defined criteria (see chapter 2), the voluntary schemes addresses 

more environmental criteria (e.g. soil, water, air protection) and few social criteria (e.g. human 

rights) but, still, they do not cover sufficiently the social and economic aspects. 

 

5.2 Socio-Economic Sustainability criteria 
In the final literature analysis about the discussion on sustainability indicators, there are some 

important concepts with a changeable and diffuse meaning. The OECD made a logical definition of 

some key concepts (Woods and Diaz-Chavez 2007):  

 Standard: a set of principles and criteria to be used consistently as rules and guidelines to 

ensure that materials, products, processes and services meet their purpose. 

 Principles: defined as ‘general tenets of sustainable production’. 

http://www.biosurf.eu/
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=DE
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 Criteria: the conditions needed to achieve these tenets and which help to define the 

indicators to be answered 

 Indicators: the individual questions that demonstrate how a producer meets particular 

criterion 

Socio-economic indicators are used to analyse a particular social phenomenon or society as 

whole, thus social impacts tend to be more difficult to monitor and quantify as they require more in-

depth studies, such as household surveys, which are time consuming and expensive to conduct 

(Diaz-Chavez 2014); moreover, the interactions between social and environmental dimensions are 

complex and they have innumerable links to be examined (e.g. environmental degradation and 

social impacts). Likewise, economic and social relationships may have environmental 

consequences, yet their links are difficult to determine with precision (Diaz-Chavez 2009).  

Certainly, there are studies trying to figure out the socio-economic impacts of various feedstock 

materials as by the project Global-Bio-Pact (Eijck, Vis, and Faaij 2012) but the extrapolation to 

biomethane has problems like: first, none of the study cases covered feedstocks used for the 

biogas or biomethane production; second, the study cases are not in European Union therefore 

they cannot represent the production system for European regional feedstocks.  

Generally speaking, before discussing about sustainability criteria, it is imperative to answer the 

question: What is biomethane about?  

Biomethane is about the energy transition and how this transition can be conceptualized, 

constituted and built for the future. 

Sovacool (2016), in his publication “Conceptualizing the temporal dynamics of energy transitions”, 

analysed with a time scale the energy transition from different energy resources, e.g. coal, and 

which criteria were part of a rapid transition, e.g. flex-fuel vehicles, that are more than the climate 

changes benefits. For example, the Ontario government closed all the coal-fired electricity plants 

because of the public health problems and effects produced by the air pollution. The 

government followed a study where the shifting away from coal would reduce about 330,000 

related illnesses and more than 700 deaths related to coal pollution. This fact was monetarized 

with the conclusion that an investment in renewable energies is cheaper as the cost for the public 

health system. Admittedly, as in the example, it is difficult to define socio-economic criteria 

because the costs are hidden and indirect, thus it may be the reason because the mostly 

measured indicators are environmental, where the thresholds are clear defined.  

The project NEEDS (New Energy Externalities Developments for Sustainability) developed socio-

economic tools as well as concepts for an energy strategy analysis for new energy technologies 

where fuel cells, advanced fuels, other renewable energy technologies were considered. No doubt, 

it is the tool for the monetary evaluation of externalities where a stakeholder’s survey and a 

literature indicators analyses were done and, at the moment, is the broader quantification matrix of 

sustainability criteria. 

Hirschberg et al. (2004) present in their report an overview of a criteria set with their indicators for 

the evaluation of electricity generating technologies. This criteria matrix was done towards an 

evaluation of future technologies (year 2050) in four countries: France, Germany, Italy and 

Switzerland. The NEED criteria contains a total of 36 indicators, thereof 11 environmental, 9 

economic and 16 social. The goal of this work was to develop an assessment tool for sustainability 

technological options, employing a Multi-criteria Decision Analysis (MCDA).    

 

Table 9: Set of criteria and associated indicators for the three sustainability dimensions (Hirschberg et al. 2004) 

http://www.biosurf.eu/
http://www.needs-project.org/docs/RS2b%20D3.2%20-%20Criteria&Indicators.pdf
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Criterion Indicator Estimation 
Method 

Environmental   

Resources   

Energy resources   

Fossil primary energy Total consumption of fossil resources  LCIA 

Other non-renewable 
energy 

Total consumption of uranium LCIA 

Mineral Resources (Ores) Weighted total consumption of metallic ores   LCIA 

Climate Change Global warming potential LCIA 

Impact on Ecosystem   

Impacts from normal operation   

Biodiversity (land use) Impacts of land use on ecosystems LCIA 

Ecotoxicity Impacts of toxic substances on ecosystems LCIA 

Acidification and 
eutrophication  

Impacts of air pollution on ecosystem LCIA 

 Impacts of air pollution on ecosystems LCIA 

Impacts from severe accidents   

Release of hydrocarbons Large release of hydrocarbons Risk Analysis 

Land contamination Nuclear land contamination RA 

Wastes   

Special chemical wastes 
stored in underground 
depositories 

Total weight of special chemical wastes stored 
in underground repositories 

LCA 

Medium and high level 
radioactive wastes to be 
stored in geological 
repositories 

Total amount of medium and high level 
radioactive wastes to be stored in geological 
repositories 

LCA 

Economic   

Impact on customers   

Energy generation cost Average generation cost Extrapolation of 
current cost 

Impacts on overall Economy   

Employment Direct labour Labour due to fuel 
extraction and 
transport, plant 
construction and 
generation, and 
decommissioning 

Autonomy of energy use Medium to long-term independence from foreign 
energy sources   

Expert judgement 

Impacts on utility   

Financial risks   

Capital investment exposure Total capital cost Cost estimation 

Impact of fuel price changes Ratio of the fuel cost to the generation cost Forecast fuel cost 
divided by 
forecast average 

http://www.biosurf.eu/
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generation cost 

Risk due to changes in boundary 
conditions 

Construction time Estimated 
construction time 

Operation   

“Merit order” for dispatch 
purposes 

Total average variable cost or "dispatch cost" Forecast fuel cost 
and variable O&M 
cost 

Flexibility of dispatch  Composite indicator  Expert judgement  

Availability  Equivalent availability factor Industry statistics  

Social   

Security/reliability of energy 
provision 

  

Political threats to continuity of 
energy service 

  

Diversity of primary 
energy suppliers 

Market concentration in the primary energy 
supply 

Expert judgement 

Waste management Probability that waste storage management will 
not be available 

Expert judgement 

Flexibility and adaptation Flexibility to incorporate technological change Expert judgement 

Political stability and 
legitimacy 

  

Potential of conflicts induced by 
energy systems 

Potential of energy system induced conflicts Expert judgement 

Willingness to act (mobilization 
potential) 

Willingness of NGOs and other citizen 
movements to act against realisation of an 
option 

Expert judgement 

Necessity of participative 
decision-making processes 

Community acceptance and participation   Expert judgement 

Social and individual risks   

Expert-based risk estimates for 
normal operation 

  

Reduced life expectancy due to 
normal operation 

Mortality due to normal operation  IPA 

Non-fatal illnesses due to normal 
operation 

Morbidity due to normal operation IPA 

Expert-based Risk Estimates  

for accidents 

  

Expected Health effects 
from accidents 

Expected mortality due to severe accidents  RA 

Maximum consequences 
of accidents 

Maximum credible number of fatalities per 
accident  

RA  

Perceived risks   

Perceived risk 
characteristics for normal 
operation 

Subjective health fears due to normal operation Expert judgement 

Perceived risk 
characteristics for 
accidents 

Psychometric variables such as personal 
control, catastrophic potential, perceived equity, 
familiarity 

Expert judgement  

http://www.biosurf.eu/
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Terrorist Threat   

Potential of attack Potential for a successful attack  Expert judgement 

Likely potential effects of 
a successful attack 

Expected number of fatalities Expert judgement 

Proliferation Potential for misuse of technologies and 
substances within the nuclear energy chain 

Expert judgement 

Quality of life   

Socially compatible 

Development  

  

Equitable life conditions Share of the effective electricity costs in the 
budget of a social welfare recipient 

Expert judgement  

Work quality Work qualifications expressed as average years 
of education for workforce 

Expert judgement 

Effects on the Quality of 

Landscape and Residential 

Area 

  

Effects on the quality of the 
landscape 

Functional and aesthetic impact of energy 

infrastructure on landscape  

Expert judgement 

Noise exposure  Extent to which residents feel highly affected by 
noise 

Expert judgement  

Contribution to traffic Total traffic load LCA 

 

Unquestionably, most of the aforementioned (see Tab. 8, e.g. Wastes) criteria don’t fit in the 

sustainability framework of biomethane e.g. special chemical wastes stored in underground 

depositories or medium and high level radioactive wastes to be stored in geological repositories  
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6. Proposed Criteria  
 

At first it has to be remembered which kind of substrate can be used (see BIOSURF4.1 “Report on 

data availability of selected raw material categories”): animal waste (slurry and manure), other 

waste materials (municipal biowaste and food/feed residues) and biomass residues (agricultural 

crop residues, by-products from cultivation, harvesting and processing, residues from landscape 

maintenance and conservation, including pruning material and catch crops). Moreover, in addition 

to these substrates, there are the sewage sludge biogas (human/municipal waste) and the energy 

crops.  

No doubt, biogas can contribute to the GHG saving actions using biomass residues as well as 

waste and production by-products, insomuch as the biogas’ feedstocks are typically slurry, farming 

waste, green waste, farm crops as intermediate crops (crucifers, grasses, etc.) and other energy 

crops (maize, etc.) (‘Biogas Barometer 2014 | EurObserv’ER’ 2016). In future, residues from 

biobased industries/ leftovers from cascadic use of biomass will also become a major source for 

biogas production. 

Table 10: Proposed in the heating ERGaR Substrate classification 

  Substrate 

1 Human/Municipal waste 

1.1 Sewage sludge (municipal) 

1.2 Source separated municipal organic waste 

1.3 Biodegradable fraction of MSW (without source separation) 

1.4 Restaurant, kitchen and supermarket waste 

2 Animal exrements 

2.1 Liquid pig manure (slurry) 

2.2 Liquid cattle manure (slurry) 

2.3 Cattle manure with straw 

2.4 Poultry manure 

2.5 Other animal excrements 

3 Non-food cellulosis material (ILUC Annex IX) 

3.1 Food and feed crop residues (straw, stover, etc.) 

3.2 Grassy energy crops (incl. cover crops) 

3.3 Sludge from pulp and paper mills 

3.4 Other cellulosis industrial waste 

3.5 Biowaste 

4 Agriculture and food industry by-products 

4.1 Non-cellulosis waste from food processing plants  

4.2 Slaughterhouse waste 

4.3 Spent grains (breweries, wineries, whisky distilleries) 

4.4 Other agricultural by-products and wastes 

5 Food/feed/energy crops 

5.1 Maize silage 

5.2 Sorghum bicolor silage 

5.3 Sugar and fodder beat – fresh 

http://www.biosurf.eu/
http://www.biosurf.eu/wordpress/wp-content/uploads/2015/07/BIOSURF-D4.1.pdf
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5.4 Other food/feed/energy crops 

Assuredly, the environmental pillar for a biomethane project can be easily analysed by the ERGaR 

(European Renewable Gas Registry) proposed classification matrix, where the most important 

RED(2009/28/EG) sustainability criteria for biofuels and bioliquids have be fulfilled before a further 

classification can follow. 

 

Table 11: ERGaR proposed the following matrix to classify biomethane consignments distributed through the 

natural gas network 

Grade A B C D 

Name Advanced Premium Super Normal 

GHG emission* gCO2eq/MJ < 20 < 50 < 80 non-certified 

Substrate categories allowed 

    1. Human/municipal waste + + + + 

2. Animal extrements + + + + 

3. Non-food cellulosic material + + + + 

4. Agriculture and food industry by-products - + + + 

5. Food/feed/energy crops - < 30% + + 

RED Art. 17.3. High biodiversity value area requirements fulfilled 

RED Art 17.4. High carbon stock area requirements fulfilled 

RED Art 17.5. Undrained peatland requirements fulfilled 

RED Art 17.6. Good agricultural practice requirements fulfilled 

* from raw material supplies till pipeline injection 

    

In addition to the RED (2009/28/EG) Art. 17, some criteria from the European voluntary schemes 

may be adapted, insomuch as water (pollution), soil (eutrophication) and air (pollution) are well 

defined.  

 

Table 12: Set of economic criteria and associated indicators, modified from (Hirschberg et al. 2004) 

Economic   

Impact on customers   

Energy generation cost Average generation cost Extrapolation of 
current cost 

Impacts on overall Economy   

Employment Direct and indirect labour Labour due to 
plant construction 
and biomass 
production as well 
as generation and 
service 

Autonomy of energy use Medium to long-term independence from foreign 
energy sources   

Use mount of gas 

Impacts on utility   

Financial risks   

Capital investment exposure Total capital cost Cost estimation 

http://www.biosurf.eu/
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Impact of fuel price changes Ratio of the fuel cost to the generation cost Forecast fuel cost 
divided by 
forecast average 
generation cost 

Risk due to changes in boundary 
conditions 

Construction time Estimated 
construction time 

Operation   

“Merit order” for dispatch 
purposes 

Total average variable cost or "dispatch cost" Forecast fuel cost 
and variable O&M 
cost 

Flexibility of dispatch  Composite indicator  Expert judgement  

Availability  Equivalent availability factor Industry statistics  

 

Table 13: Set of social criteria and associated indicators, modified from (Hirschberg et al. 2004) 

Social   

Security/reliability of energy 
provision 

  

Political threats to continuity of 
energy service 

  

Diversity of primary 
energy suppliers 

Market concentration in the primary energy 
supply 

Expert judgement 

Flexibility and adaptation Flexibility to incorporate technological change Expert judgement 

Political stability and 
legitimacy 

  

Potential of conflicts induced by 
energy systems 

Potential of energy system induced conflicts Expert judgement 

Willingness to act (mobilization 
potential) 

Willingness of NGOs and other citizen 
movements to act against realisation of an 
option 

Expert judgement 

Necessity of participative 
decision-making processes 

Community acceptance and participation   Expert judgement 

Social and individual risks   

Expert-based risk estimates for 
normal operation 

  

Non-fatal illnesses due to normal 
operation 

Morbidity due to normal operation IPA 

Expert-based Risk Estimates  

for accidents 

  

Expected Health effects 
from accidents 

Expected mortality due to severe accidents  RA 

Quality of life   

Socially compatible 

Development  

  

Equitable life conditions Share of the effective energy costs in the budget 
of a social welfare recipient 

Expert judgement  

Work quality Work qualifications expressed as average years 
of education for workforce 

Expert judgement 

Effects on the Quality of   

http://www.biosurf.eu/
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Landscape and Residential 

Area 

Effects on the quality of the 
landscape 

Functional and aesthetic impact of energy 

infrastructure on landscape  

Expert judgement 

Noise exposure  Extent to which residents feel highly affected by 
noise 

Expert judgement  

Contribution to traffic Total traffic load LCA 

 

Additionally, there are more uncountable benefits as BIOSURF D5.2 (Kirchmeir et al. 2017) 

describes, where a GHG reduction can be achieved thanks to the use of animal excrements and 

organic waste streams as biogas substrates and the replacement of industrial chemical fertilisers 

by digestate. 

 

 

 

     

http://www.biosurf.eu/
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7. Conclusion, Summarizing & Recommendations 
 

“The present convergence of crises––in money, energy, education, health, water, soil, climate, 

politics, the environment, and more––is a birth crisis, expelling us from the old world into a new.” 

Charles Eisenstein  

 

Admittedly, in a perfect world, the standards for the development of sustainability principles would 

be uncomplicated to collect because the measure indicators would be easy to evaluate as physical 

or chemical scales (temperature, pressure, pH-value). Thus, these indicators will have a broad 

social acceptance because the thresholds values will be clear defined. In this illusory situation, it 

will be a harmonist definition and acceptance of sustainability.  

The reality is a contrast to this ideal situation, because people have different interest about how to 

solve the problems and how criteria can be measured. Stakeholders see this matter with different 

opinions depending of and influenced by their background, culture, etc., moreover, their vision 

could be influenced by the new technological developments e.g. new media make it possible to 

build a new point of view with new and broad knowledge about these society problems as 

environment, money, climate, politics, etc. 

Certainly, the question is “why biomethane?” Biomethane is an upcoming energy technology that 

can help to solve problems as energy, health, employment, society development, climate, etc. 

Indeed, it needs long-term review of sustainability criteria, interpreting sustainability by the 

European society and the formulation of new understanding by the European Commission with a 

holistic approach. In fact, it is time for a paradigm shift to handle the big societal disputes. 

Firstly, this report began with a description of the sustainability European framework directives (see 

chapter 2). Also, the European Commission achieved a big progress with the RED (2009/28/EC), 

FQD (2009/30/EC) and the iLUC directive.  

Secondly, chapter 3, summed up the implementation of the European directive in the national 

legislation of the six BIOSURF countries (Austria, France, UK, Hungary, Italy and Germany) 

because there is a selected methodology to measure the achievement of the European 

sustainability criteria. 

In essence (see chapter 4), the voluntary schemes verify compliance with the EU’s biofuels 

sustainability criteria. 

Then, during the benchmarking of four voluntary schemes (see chapter 5.1), it was found that this 

schemes have the tendency to measure the environmental indicators as gold standards, however, 

the sustainability criteria demand the integration of socio-economic criteria. 

Moreover, the literature analysis in chapter 5.2 showed that the exact determination of socio-

economic criteria is difficult, time consuming and expensive. 

Finally, it was proposed a set of criteria (chapter 6), where different indicators have been 

discussed. 

 

Summarizing  

 “Sustainability” is a very complex term, covering very different aspects (environment, social, 

economic); 

http://www.biosurf.eu/
http://www.azquotes.com/quote/479838
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0028&from=DE
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009L0030&from=EN
http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32015L1513&from=EN
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 A proper judgement about the sustainability of a biomethane production can/should be 

done applying a complex matrix of criteria; 

 The production of energy crops (as main crops) as raw material for the biomethane value 

chain can be qualified as fully sustainable, even if it does not reach the GHG emission 

reduction criteria, because in a holistic approach a lower GHG emission saving number can 

be balanced by the benefits in other criteria, like social and economic.  

 The next step from the European Commission should be the development of socio –

economic evaluation as the RED GHG saving default values 

 

Recommendations 

 

It is time for a more holistic approach inasmuch as the Europeans are striving for a life in harmony 

with the environment. Indeed, it is needed a paradigm shift to a green economy where the future 

energy matrix can only be done after a Multi-Criteria Decision Analysis (see tab. 8).  

Biomethane is part of the energy transition creating employment, social development, GDP, etc., 

moreover biomethane is not only about energy but it takes also into account energy security, 

societal wellbeing raising, making the citizens feeling safe and comfortable after a risk analysis, 

that is the real path building the future energy matrix.   

 

Due to these reasons, it is important that the European Commission initiates further studies and 

negotiations for defining the complex approach to sustainability  

 

These set of indicators, let´s call them “comprehensive indicators”, e.g. employment, GDP, 

development, etc., must derive from information obtained through a number of steps. They 

included benchmarking of standards for environmental and social indicators; identification of 

impacts from relevant case studies (Diaz-Chavez 2014). A good approach is the sustainability 

matrix suggested by the European project NEEDS However, currently there are just “default” 

values by the GHG reduction but it is still missing the socio-economic evaluation. 

 

  

 

http://www.biosurf.eu/
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ANNEXES: 
ANNEX I: The GBEP Sustainability Indicators for Bioenergy (FAO 2001) 

Pillars 

Environmental Social Economic 

Greenhouse gas emissions,  

Productive capacity of the 
land  

and ecosystems, Air quality,  

Water availability, use 
efficiency  

and quality, Biological 
diversity,  

Land - use change, including  

indirect effects. 

Price and supply of a national  

food basket, Access to land, 
water and other natural 
resources, Labour conditions, 
Rural and social development, 
Access to energy, Human 
health and safety. 

Resource availability and use 
efficiencies in bioenergy 
production, conversion, 
distribution and end use, 
Economic development, 
Economic viability and 
competitiveness of 
bioenergy, Access to 
technology and technological 
capabilities, Energy 
security/Diversification of 
sources and supply, Energy 
security/Infrastructure and  

logistics for distribution and 
use. 

 Indicators  

1. Lifecycle GHG emissions 9. Allocation and tenure of land  

for new bioenergy production  

17. Productivity 

2. Soil quality 10. Price and supply of a 
national food basket  

18. Net energy balance 

3. Harvest levels of wood 
resources  

11. Change in income  19. Gross value added 

4. Emissions of non-GHG  air 
pollutants, including air toxics 

12. Jobs in the bioenergy 
sector  

20. Change in consumption 
of fossil fuels and traditional 
use of biomass 

5. Water use and efficiency  13. Change in unpaid time 
spent by women and children  

collecting biomass 

21. Training and 
requalification of the 
workforce 

6. Water quality 14. Bioenergy used to expand 
access to modern energy 
services  

22. Energy diversity 

7. Biological diversity in the 
Landscape  

15. Change in mortality and 
burden of disease attributable 
to indoor smoke  

23. Infrastructure and logistic 
for distribution of bioenergy 

8. Land use and land - use 
change related to bioenergy 
feedstock production 

16. Incidence of occupational 
injury, illness and fatalities  

24. Capacity and flexibility of 
use of bioenergy 
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