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    Abstract     As the main driver for bioenergy is to enable society to transform to 
more sustainable fuel and energy production systems, it is important to safeguard 
that bioenergy deployment happens within certain sustainability constraints. There 
is currently a high number of initiatives, including binding regulations and several 
voluntary sustainability standards for biomass, bioenergy and/or biofuels. Within 
IEA Bioenergy studies were performed to monitor the actual implementation pro-
cess of sustainability regulations and certifi cation, evaluate how stakeholders are 
affected and envisage the anticipated impact on worldwide markets and trade. On 
the basis of these studies, recommendations were made on how sustainability 
requirements could actually support further bioenergy deployment. Markets would 
gain from more harmonization and cross-compliance. A common language is 
needed as ‘sustainability’ of biomass involves different policy arenas and legal 
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 settings. Policy pathways should be clear and predictable, and future revisions of 
sustainability requirements should be open and transparent. Sustainability assur-
ance systems (both through binding regulations and voluntary certifi cation) should 
take into account how markets work, in relation to different biomass applications 
(avoiding discrimination among end-uses and users). It should also take into 
account the way investment decisions are taken, administrative requirements for 
smallholders, and the position of developing countries.  

6.1         Introduction 

 Biomass (solid, liquid and gaseous) is considered to play a key role in future energy 
supply (Chum et al.  2012 ). It can contribute to the reduction of greenhouse gas 
emissions, increasing the energy supply diversity and security, and provide 
opportunities for local communities, overall a more sustainable fuel and energy 
supply, in environmental, economic and social terms. 

 However, to meet its promises, we need to ensure that biofuel and bioenergy 
deployment happens in a way that respects the three pillars of sustainability, i.e. the 
reconciliation of environmental, social equity and economic demands, both for 
domestic and imported biomass. The spectacular growth of biofuel production 
between 2005 and 2008, driven by country mandates, targets and incentive systems, 
has triggered a discussion on potential sustainability risks of biofuels. On the one 
hand, biofuels provide new opportunities for agricultural markets and rural com-
munities; on the other hand, there are environmental, social and economic concerns 
about the production of biomass feedstocks for biofuels. The discussions on sustain-
ability of biofuels, food versus fuel, and land use change often overshadow potential 
positive effects such as greenhouse gas (GHG) reduction and economic advantages 
for communities and countries. The discussion of using solid biomass for bioenergy 
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(mainly for electricity and heat generation) follows with some delay the discussions 
around biofuels for transport. While the debate on biofuels focused on issues of 
food versus fuel and land use change, the risks for  biodiversity and carbon stock loss 
in forests are prevalent concerns in the debate on solid biomass. 

 The sustainability of biomass/bioenergy/biofuels can be governed at multiple 
levels through:

•    subnational, national or regional legislation and regulations,  
•   international conventions and processes,  
•   jurisdictional guidelines (mandatory or voluntary),  
•   certifi cation schemes, and  
•   business systems – Corporate Social Responsibility & Environmental Impact 

Assessment.    

 In general one can distinguish between obligatory (regulated) and voluntary systems, 
which can complement each other. Overall, a large number of initiatives – mainly in 
the form of regulations and certifi cation schemes – have been developed to ensure 
the sustainability of land management and biomass production systems, also in 
relation to markets of biofuels and bioenergy carriers. Figure  6.1  shows an example 
overview of initiatives which have developed to ensure sustainability of biofuels. 

  Fig. 6.1    Illustration of some government-led initiatives (in  dashed boxes ) and of sustainability 
standards in relation to liquid biofuels that were developed over time by a variety of entities ( full boxes ) 
(Many are organized through voluntary schemes by multiple stakeholders. Others, not displayed, 
exist for forestry and agriculture, specifi cally. Scorecards are also used to provide check lists of 
project submissions to fi nancing by multilateral organizations)       
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Without going into the details associated with this fi gure, in general, we see gover-
nance initiatives placed on three levels:

•    National/regional initiatives developed by regulators; the main examples are 
regulations in the EU (Renewable Energy Directive), in separate EU Member States 
(like the Netherlands, UK, Germany, Sweden), and the United States (Renewable 
Fuel Standard 2) and Brazil;  

•   Initiatives developed by international bodies such as FAO, GBEP, UNEP, IFC, 
IDB 1 ; and  

•   Multi-stakeholder voluntary schemes, typically developed by companies and NGOs.

      In addition to dedicated biofuel and bioenergy governance systems, various voluntary 
certifi cation schemes have been in existence since the early 1990s, which aim at 
ensuring sustainable forest or agricultural management or fair trade. These systems 
complement most initiatives that were developed for sustainable bioenergy.  

6.2     Sustainability Requirements in Legislation 

 The interest in biofuels and bioenergy production and investment has been largely 
driven by policies of national governments, both in developed and developing countries, 
designed to reduce greenhouse gas (GHG) emissions and to reduce dependency on 
fossil fuel imports. Bioenergy has since long been a signifi cant part of the energy 
mix in some countries, and was commonly considered an attractive opportunity 
also for meeting rural development objectives and for job creation associated with 
the growth of a new industry. However, the recent years’ rapid increase in the use of 
conventional food crops for biofuels, and the proposed linkages to socioeconomic 
and environmental impacts, spurred an intensifi ed debate about the sustainability of 
bioenergy. This debate triggered a range of initiatives to develop sustainability stan-
dards and certifi cation schemes to account for and monitor sustainability issues 
intended to reduce the negative unintended consequences of bioenergy expansion. 

 A number of countries have already been actively engaged in the development of 
sustainability standards and certifi cation schemes for biofuels and bioenergy, 
including Australia, Belgium, Canada, Germany, Japan, Korea, the Netherlands, 
New Zealand, Sweden, Switzerland, the United Kingdom, the United States, and a 
number of developing countries such as Argentina, Brazil, China, India, the 
Philippines, South Africa and Thailand. An overview of such initiatives can be 
found in several publications like Scarlat and Dallemand ( 2011 ); van Dam et al. 
( 2010 ) or O’Connell et al. ( 2009 ), but it should be emphasized that since many 
initiatives have been developed very recently, it is diffi cult to give a comprehensive 
overview of them. Countries have adopted policies that encourage the production 

1   FAO = the Food and Agriculture Organization of the United Nations; GBEP = Global Bioenergy 
Partnership; UNEP = United Nations Environment Programme; IFC = International Finance 
Corporation (World Bank Group); IDB = Inter-American Development Bank. 
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and use of bioenergy, mostly related to biofuels, and have set sustainability require-
ments for production, processing and trade of biofuels, bio-liquids and/or solid and 
gaseous biomass which must be fulfi lled in order to meet present national targets 
and/or to be eligible for fi nancial support. 

 The policies that have the greatest impact on large international bioenergy 
markets are those developed in the European Union and the United States (Pelkmans 
et al.  2012 ). A brief overview is presented in the following section. 

6.2.1     European Union 

 The main legislative driving force for sustainability of biofuels and bioenergy in 
the EU is the Renewable Energy Directive (Directive 2009/28/EC, hereafter called 
‘RED’). The aim of this legislative act is to achieve by 2020 a 20 % share of 
energy from renewable sources in the EU’s fi nal consumption of energy and a 
10 % share of energy from renewable sources in each Member State’s transport 
energy consumption (EC  2009 ). The RED has set specifi c minimum sustainability 
standards for  biofuels  (for transport)  and bioliquids  (for electricity and heat 
 production) and requirements for their verifi cation that should be met in order to 
receive government support or count towards the mandatory national renewable 
energy targets. The sustainability criteria are:

•    greenhouse gas (GHG) savings of at least 35 % compared to fossil fuel (to be 
increased up to 50 % from 2017 and 60 % for new installations from 2018),  

•   no raw material from land with high biodiversity value, such as primary forest, 
nature protection areas, highly biodiverse grasslands  (unless it can be shown that 
biomass extraction is part of a management regime compatible with – or a 
requirement for – high biodiversity) ,  

•   no raw material obtained from converted 2  high carbon stock land (continuously 
forested areas, wetlands or peatlands),  

•   raw material coming from European agriculture needs to be produced following 
‘good agricultural practices’ as described in the Common Agricultural Policy (CAP).    

 The compliance to these biofuel sustainability requirements needs to be checked 
by Member States or through voluntary schemes which have been approved by the 
European Commission (EC). 3  The EU Member States must also report to the EC on 
biannual basis on the impact of biofuels and bioliquids on biodiversity, water 
resources, water and soil quality, GHG emission reduction and changes in commodity 

2   Converted according to the RED = land that had the status of continuously forested areas, wetlands 
or peatlands in January 2008 and no longer has that status. 
3   Since 19 July 2011, the EC has recognised voluntary schemes for biofuels, applying directly in 
the 27 EU Member States: ISCC, Bonsucro, RTRS, RSB, 2BSvs, RBSA, Greenergy, Ensus, Red 
Tractor, SQC, Red Cert, NTA8080, RSPO.  http://ec.europa.eu/energy/renewables/biofuels/
sustainability_schemes_en.htm 
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prices and land use associated with biomass production. The RED in itself did not 
include any defi nite set of defi nitions, criteria and indicators related to terms such as 
“primary forest” and “highly biodiverse grasslands” requiring that these be further 
examined and defi ned as part of a comitology process at EU level. 

 On 17 October  2012 , the EC published a proposal to limit global land conversion 
for biofuel production, and raise the climate benefi ts of biofuels used in the EU. 4  
The proposal contains four major changes:

•    Incorporation of biofuels produced from food crops (cereals, sugar and vegetable 
oil) would be limited to 5 % in terms of energy content out of the target of 10 % 
of renewable energy in transport by 2020,  

•   New biofuel plants (post 1st July 2014) should deliver minimum greenhouse gas 
savings at 60 % compared to fossil fuels emissions,  

•   Additional support is introduced for “advanced” biofuels produced from non- 
food feedstocks, such as waste, straw and non-food crops, by weighting more 
favourably their contribution towards the 10 % renewable energy target,  

•   The estimated GHG emissions associated with indirect land use changes (iLUC) 
needs to be reported by Member States and fuel suppliers based on using fi xed 
factors. 5  The high iLUC value for oil crop biofuels puts a high constraint on the 
role of biofuels from oil crops after 2020.    

 The EC also expresses the view that in the period after 2020 biofuels produced 
from food and feed crops, which do not lead to substantial greenhouse gas savings 
(when iLUC emissions are included), should not be subsidised. 

 So far the RED sustainability requirements do not apply for  solid or gaseous bio-
mass  used for electricity or heat production. However, feedstocks used for the produc-
tion of solid and gaseous bioenergy carriers (notably lignocellulosic biomass) are 
expected to also be used for the production of ‘2nd generation biofuels’, which will 
have to comply with the requirements set for biofuels and bioliquids. It is therefore 
expected that common requirements or some form of harmonization will be needed. 

 In February  2010 , the EC published a Communication 6  stating that for the moment, 
there would be no binding criteria at the European level. However, the EC provided 
a number of recommendations for Member States in order to ensure greater consis-
tency and to avoid unwarranted discrimination in the use of raw materials. Basically, 
it recommended the use of a similar methodology as that for biofuels for installations 
larger than 1 MW, with the same sustainability requirements on biodiversity and 

4   COM(2012)595, Proposal for a Directive of the European Parliament and of the Council amending 
Directive 98/70/EC relating to the quality of petrol and diesel fuels and amending Directive 
2009/28/EC on the promotion of the use of energy from renewable sources. October 2012. 
5   Current iLUC emission factors are 12 g CO2eq/MJ for cereals, 13 g CO2eq/MJ for sugars and 
55 g CO2eq/MJ for oil crops (for reference, the fossil fuel comparator is 83.8 g CO2eq/MJ). 
Biofuels made from feedstocks that do not lead to additional demand for land, such as those from 
waste feedstocks, should be assigned a zero emissions factor. 
6   COM(2010)11, Report from the Commission to the Council and the European Parliament on 
sustainability requirements for the use of solid and gaseous biomass sources in electricity, heating 
and cooling. February 2010. 
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high carbon stock land and a common GHG calculation (with adapted reference 
as the end use needs to be included as well). The EC is in the process of assessing 
the implementation of its recommendations to Member States, and the opportunity 
to have binding EU-wide criteria for solid and gaseous biomass. EC recommendations 
are expected to be released in 2013. 

6.2.1.1     Selected Examples 

  Germany  In 2006, the German Ministry launched a project aimed at defi ning the 
basis for sustainability requirements for biofuels. The result was the proposed 
Biomass Sustainability Regulation (BSR). The draft BSR was released in late 2007, 
but with the RED in development at EU level, the initiative was abolished. 
Nevertheless, in the early stages Germany decided to follow the RED requirements 
and it was the fi rst country to implement the sustainability requirements of the RED 
in their own legislation. Germany also supported the development of a scheme 
called ISCC (International Sustainability and Carbon Certifi cation). This system 
was the fi rst to be recognized at the national level to fulfi l the RED requirements (in 
2010). A second system, the REDcert, was also recognized later in Germany 
(Lieback and Kapsa  2011 ). In 2015 Germany will change from volume quota to 
CO 2 -quota for biofuels. This will put higher emphasis on the GHG balance of 
biofuels (to be certifi ed), with important economic impact. 

  Belgium  Belgian authorities (at regional level) introduced sustainability criteria 
into their supporting scheme for renewable electricity in 2006. In the Flemish 
region, certain biomass streams (e.g. wood (waste) that is still suitable for recycling 
in board or pulp and paper industry) are not entitled to receive green power certifi -
cates as a feedstock for the production of renewable electricity. Also, the energy 
used for transporting and pre-treatment of the biomass, is deducted from the green 
power certifi cates. In the Brussels and Walloon regions, a greenhouse gas balance 
and reduction compared to the best available natural gas system is calculated to 
determine the amount of green certifi cates. All calculations must be validated 
through an audit by an independent organisation. 

  United Kingdom  Since April 2008, under the UK RTFO (Renewable Transport Fuel 
Obligation), the Renewable Fuels Agency (RFA) requests fuel suppliers to report on 
the specifi c type and origin of biofuels, the compliance of biofuel crops with existing 
environmental and social sustainability criteria, and the greenhouse gas emission 
reductions achieved by using biofuels. While there are no strict consequences of not 
meeting the sustainability criteria, public disclosure may be an important driver for 
the reporting commercial companies. A similar procedure was implemented for 
renewable electricity in 2011. From 2011, a well-founded report on the RED sustain-
ability criteria is required for installations larger than 50kWe; from 2013, generators 
of 1MWe and above will need to actually satisfy the sustainability criteria. This 
staged approach will also be considered by the Renewable Heat Incentive (RHI). 
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  The Netherlands  The Netherlands examined sustainability criteria for all forms 
and applications of biomass. In 2007, the Cramer Commission published a list of 
sustainability principles for the use of biomass for energy (fuels, liquids, solid and 
gaseous). These principles are partially covered in the RED sustainability criteria. 
The Netherlands are building further on their experience with the Corbey 
Commission. Based on the  Cramer  principles, the Dutch normalisation institute 
NEN, developed standards NTA 8080 and 8081 for sustainable biomass for 
energy purposes (NTA 8080  2009 ). This is a voluntary system and already used by 
commercial actors to demonstrate the sustainability of their biomass. The NTA 
8080/81 was recently approved by the European Commission as a voluntary sys-
tem for biofuels and bioliquids. In October 2012, large Dutch biomass users have 
signed a  Green Deal . The participating companies will report annually to the gov-
ernment the amounts of biomass they use and how sustainability is demonstrated 
via certifi cation or verifi cation systems.   

6.2.2     United States 

  US Renewable Fuel Standard (RFS2)  The RFS2 defi nes the volume of different 
biofuels that have to be blended with conventional fuel between 2006 and 2022 
according to the US Energy Independence and Security Act of 2007. The total volume 
of biofuels mandated in the Renewable Fuels Standard will increase to 36 billion 
gallons (136 million m 3 ) in 2022. Each year, obligated parties such as refi ners 
and importers of gasoline and diesel and blenders are required to meet volumetric 
targets for four broad categories of biofuels: (1) conventional renewable fuels; 
(2) bio-based diesels, (3) advanced biofuels, and (4) cellulosic biofuels. These 
biofuel categories are defi ned based on the nature of feedstock/technology used in 
production and minimum GHG reduction thresholds obtained. These requirements 
favour the development of highly effi cient biofuel technologies, including 2nd 
generation biofuels. The defi nition of ‘renewable biomass’ in the RFS2 limits the 
types of biomass as well as the type of land from which biomass may be harvested 
to produce compliant renewable fuels. The law sets a limit of 15 billion gallon 
(57 million m 3 ) for conventional renewable fuel. 

 All renewable fuel producers must report and maintain records concerning the 
type and amount of feedstocks used for each batch of renewable fuel produced. 
Additionally, the producer must report to EPA on a quarterly basis concerning the 
source of the feedstocks. Renewable fuel producers are required to obtain from their 
feedstock supplier, and maintain in their records, documents which certify that the 
feedstock meets the defi nition of renewable biomass and renewable fuel, describe 
the feedstock, and identify the process that was used to generate the feedstock. 

 To track achievement towards the mandate for renewable fuel, EPA estab-
lished a system of tradable Renewable Identifi cation Numbers (RINs). Upon 
blending with gasoline, the RIN is detached from producer and used by the blender 
as proof of traded renewable fuel or sold to another obligated party. EPA also sets 
the required volumes of biofuels each year. 
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  The California Low Carbon Fuel Standard (LCFS)  State-level legislation in the 
US, such as the California’s Low Carbon Fuel Standard, is also largely based upon 
reporting requirements using default carbon intensity values established per type of 
biofuel, although other technologies such as electric vehicles can be used. The 
California Low Carbon Fuel Standard (LCFS) is a standard that aims to reduce GHG 
emissions from the transportation sector in California by at least 10 % by 2020, using 
a technology-independent life cycle approach. These emissions include not only tail-
pipe emissions but also all other associated emissions from production, distribution and 
use of transport fuels. The calculations include indirect land use change (iLUC). The 
California Air Resources Board (CARB) calculated current carbon intensities of vari-
ous fuel pathways and sub-pathways and listed them in lookup tables. Each additional 
facility and pathway approved is then found in the registered facility information, 
which is added to other already registered fuels. The LCFS convened a working group 
relative to the iLUC factor and this factor will be modifi ed in legislation in the future.  

6.2.3     Latin America 

 In order to address potential negative environmental and social impacts of bioenergy 
production, several sustainability initiatives have been established in Latin America 
during recent years. Such efforts have been initiated by stakeholders from the indus-
try, as well as by Latin American governmental bodies. Most sustainability initiatives 
addressing feedstock production for food, feed and biofuels operate on a voluntary 
basis. Some are embedded in legislation, particularly in Brazil. Some examples:

•    Brazilian agro-ecological zoning for sugarcane – On a national level in Brazil, 
there is an agro-ecological zoning for sugarcane, including specifi c requirements 
regarding appropriate soil and climate, with no or low irrigation requirements, 
and low slopes for mechanized harvesting and reduced atmospheric emissions. 
Investors who do not respect this zoning are not eligible for getting loans from 
public institutions. A similar system is currently being developed for palm oil.  

•   The Sao Paulo State Green Ethanol programme – An applied tool of the Green 
Ethanol programme is the agro-environmental sugarcane zoning in the State of 
São Paulo. This tool is a map with several layers identifying potential sugarcane 
expansion areas and protected areas.  

•   The Social Biodiesel Programme in Brazil – The objective is to redistribute 
wealth, fi ght against rural poverty and to improve living conditions for poor 
farmers in north-eastern Brazil. Biodiesel companies that use and buy feedstock 
at fair prices from smallholders and family farmers gain tax benefi ts from the state. 
The programme did not meet its ambitious targets to promote family farmers and 
alternative feedstock so, as a result, the Brazilian biodiesel market is currently 
dominated by large-scale soy production.    

 Sustainability requirements for biofuels and bioenergy in legislation have been 
steadily implemented in the past years. These are now starting to have the anticipated 
effects in the fi eld and on international markets. 
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 In general, these (supra)national regulations address the environmental and 
ecological issues related to biofuel production, such as (1) the climate change miti-
gation potential of biofuels by requiring a certain percentage in reduction of lifecycle 
GHG emissions compared to a fossil-based fuel, and (2) preservation of existing 
organic carbon stores and biodiversity by stating that biofuel production should not 
cause conversion of land with high carbon stock or high biodiversity value. 

 Social issues are covered in a different (and somewhat more limited) way, e.g. by 
setting reporting requirements on social sustainability addressing food availability 
and price, as well as workers’ rights and land access and ownership rights. 

 The advantage of these national/regional standards is that they are well tailored 
to local/regional issues. However, initiatives are not always comparable with regards 
to the overall structure, defi nitions used, specifi c sustainability requirements, reporting 
methodology and reporting requirements; for example, there are differences in the 
type of biomass/biofuel/bioliquids included, time frame, GHG emission reduction 
requirements, the GHG emission reduction calculation methodology and the way 
iLUC is incorporated. As a result, this situation can be confusing to actors in the 
marketplace and lead to barriers for international trade.   

6.3     Voluntary Certifi cation Systems 

6.3.1     Introduction 

 Sustainability certifi cation exists for a wide range of products, addressing good 
resource management and responsible entrepreneurship. These are generally 
performance- based schemes aiming to achieve a certain standard, and include a 
number of principles, criteria and indicators designed to verify compliance. 
Certifi cation systems have become available for almost all feedstock and products 
covering parts of, or the complete, supply chain – from production and processing 
to trade of biomass and biofuels. Some of these systems exist on a national level, 
and others are internationally recognized and applicable. Certifi cation schemes 
enable actors along the supply chain and involved with trade to attest that land 
management and biomass production and procurement practices comply with 
regulations and requirements regarding sustainable biomass or bioenergy. Due to 
the fact that these systems have been developed with different interests and priorities 
(e.g. by governments, NGOs, companies), the scope, approach and complexity vary 
from scheme to scheme. Certifi cation systems have a number of similarities in terms 
of coverage of sustainability issues/principles, but there is a variation in the way 
compliance with standards is measured, i.e. different sustainability criteria and 
indicator systems and monitoring procedures exist. 

 A variety of schemes has become operational for the production, processing and 
trade of biomass, with the most prominent ones relevant for bioenergy markets being:

•     Forest certifi cation systems:  The fi rst implemented forest certifi cation scheme 
was the Forest Stewardship Council (FSC). The FSC sets international principles 
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for sustainable forest management, and local stakeholders develop region- specifi c 
standards. Other schemes followed, with PEFC as one of the larger recognised 
international certifi cation organizations, endorsing national-level schemes based 
in more than 30 countries. In general, each of these PEFC schemes differs in how 
sustainable forest management is defi ned, but our review indicates they seem to 
have somewhat similar chain-of-custody standards, although some differences 
can be found. The PEFC has not mandated one set of international principles but 
does have a mechanism for evaluating if schemes seeking PEFC endorsement are 
in compliance with a ‘harmonized’ set of standards (Stupak et al.  2011 ). While 
FSC and PEFC schemes are used to certify the sustainable management of forests 
from which bioenergy feedstocks are harvested, neither were originally developed 
for biofuels/bioenergy applications. These schemes also do not include binding 
limits for GHG emissions, nor do they include the complete production chain or 
quality of air issues. They do address water and soil quality/conservation, and 
include biodiversity and workers and land rights.  

•    Agricultural certifi cation systems:  Most of these systems are designed for the 
certifi cation of organic products to be used for a wide range of end-uses (food, 
feed, energy), like SAN/RA and GlobalGAP. Some focus on a specifi c crop, like 
RTRS (soy), RSPO (palm oil) and Bonsucro (sugar cane). As for forestry certifi -
cation, these agricultural schemes include environmental, economic and social 
aspects; soil conservation is addressed in all schemes; and air quality is only 
covered in RSPO and social aspects (workers’ rights and land rights) are not 
included in GlobalGAP. The crop specifi c schemes, RTRS, RSPO and Bonsucro, 
have recently been extended to also include specifi c biofuels or bioenergy related 
issues, i.e. GHG emissions and carbon conservation, so that they are recognized 
as voluntary scheme for biofuels by the European Commission.  

•    General biofuel/bioliquids certifi cation systems:  A number of dedicated certi-
fi cation schemes for biofuels/bioliquids exist (e.g. ISCC, RSB, REDCert, 
2BSvs). Most of them have been developed to show compliance with the 
European RED requirements. These are more generic standards which cover a 
wide range of feedstocks to be used for biofuels or bioliquids. They cover the 
same aspects as the crop dedicated agricultural schemes, although the approach 
differs; for example, these schemes require a specifi c GHG reduction target com-
pared to fossil fuel instead of general GHG improvement requirements. On the 
other hand they generally exclude requirements on e.g. fertilizer applications, 
tillage, labour conditions and so on.  

•    Wood pellet certifi cation systems:  The fi rst private standards for wood pellets 
for energy production included the Green Gold Label (GGL) and the Laborelec 
system, which were developed to comply with (anticipated) national legislation 
and customers demand. These are mainly Chain-of-Custody (CoC) standards 
for product verifi cation. They allow the use of other schemes to comply with the 
sustainability criteria set out in the standard (e.g. FSC, PEFC, including e.g. 
CSA, SFI). Currently a consortium of large pellets buyers have formed an  initiative 
called ‘International Wood Pellet Buyers’ (IWPB) to streamline their quality and 
sustainability requirements to facilitate trade within the sector (IWPB  2012 ).    
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 Certifi cation enhances the relationship between different stakeholders as a result 
of verifi cation and certifi cation requirements. It requires stakeholders to communicate 
with each other on different levels, both during development and improvement of 
the certifi cation schemes and the implementation (CoC requirements and audits), 
and thus improves awareness. Figure  6.2  indicates relationships and CoC processes 
in the ISCC scheme.

   Certifi cation affects various market actors differently. The supply side is pushed 
towards certifi cation to improve trade and gain credibility from the demand side, i.e. 
buyers and other organisations like NGOs. Both groups of stakeholders thus catalyse 
the development and implementation of certifi cation schemes.  

6.3.2     Implementation of Relevant Schemes 

 The IEA Bioenergy inter-task study ‘Monitoring sustainability certifi cation of bioen-
ergy   ’ 7  looked at the implementation process of sustainability certifi cation of bioenergy. 
A list of relevant and representative schemes was selected, also on the basis of 
relevant trade fl ows for biofuels/bioenergy. The most important feedstocks in terms 
of trade fl ows for energy are ethanol from sugarcane (mostly from Brazil), biodiesel 

7   Results available at  http://www.bioenergytrade.org/publications.html . See also Goovaerts et al. 
 2013 , Stupak et al.  2013 , Goh et al.  2013  and Pelkmans et al.  2013 .  

  Fig. 6.2    Overview on processes and responsibilities in the ISCC scheme (Note that the 
involvement of a government body BLE is untypical and generally not the case for other voluntary 
systems) (ISCC  2012 )       
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   Table 6.1    Selected certifi cation schemes for analysis in the IEA Bioenergy inter-task study 
(Goovaerts et al.  2013 )   

 Sector  Schemes 

 Forestry  FSC (Forest Stewardship Council) 
 PEFC endorsed schemes, such as SFI, CSA-SFM, ATFS a  in 

North- America, PEFC Finland, Sweden, Germany or France in 
the EU, CertFor (Chile), CerFlor (Brazil), FCR (Russia) 

 Agricultural crops  GlobalGAP (worldwide standard for Good Agricultural Practice) 
 SAN/RA (Sustainable Agriculture Network/Rainforest Alliance) 
 CSBP (Council on Sustainable Biomass Production) in the United 

States 
 Bonsucro (sugarcane) 
 RSPO (Roundtable on Sustainable Palm Oil) 
 RTRS (Round Table on Responsible Soy) 

 Biofuels (general)  ISCC International Sustainability and Carbon Certifi cation) 
 RSB (Roundtable on Sustainable Biofuels) 
 2BSvs (Biomass Biofuel Sustainability voluntary scheme) 

 Wood pellets (for energy)  GGL (Green Gold Label, developed by RWE-Essent) 
 Laborelec 
 IWPB (International Wood Pellet Buyers consortium) 

   a  PEFC  Programme for the Endorsement of Forest Certifi cation Schemes,  SFI  Sustainable Forestry 
Initiative,  CSA  Canadian Standards Association,  ATFS  American Tree Farm System  

from soy (mostly from Argentina or North America), biodiesel from palm oil (mostly 
from southeast Asia) and wood pellets (mostly from North America and Russia). 

 Evaluated schemes are listed in Table  6.1 .
   Governance and stakeholder involvement are crucial to ensure that certifi cation 

schemes gain acceptance by the wide variety of stakeholders concerned with the 
sustainability of bioenergy. Most schemes are developed through a multi- stakeholder 
process, and are governed by a Board of Members, which (at fi rst sight) equally 
represents all stakeholder groups. Although the general approach of these initiatives 
is very similar, the schemes differ in the way specifi c issues are dealt with and how 
they operate. 

  Chain-of-Custody systems  All the sustainability certifi cation initiatives have 
developed a Chain-of-Custody (CoC) standard, or intend to develop one (i.e. IWPB), 
but differ in which methodology should be applied and which parts of the chain are 
covered by the CoC certifi cate. All schemes provide procedures and guidelines on 
the specifi c requirements to comply with the CoC standards. Some schemes outline 
specifi c requirements for different actors within the supply chain. The physical 
segregation system 8  and the mass balance 9  system are the most commonly used 

8   Certifi ed products are physically segregated from non-certifi ed products at every facility along the 
supply chain. 
9   The amount of certifi ed product sourced and sold by each supply chain actor is tracked. However, the 
certifi ed product and associated documentation do not need to be sold together. The certifi ed product 
can either be segregated (site level or tank level mass balance) or not (company level mass balance). 
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CoC systems. These are the traceability systems that are regarded as less prone to 
error and favoured by regulators because they provide direct incentives for fuel 
providers to ensure that the fuels they purchase and deliver meet sustainability 
requirements (   Dehue et al.  2008 ). 

 All general biofuel (ISCC, RSB, 2BSvs) and crop-specifi c schemes (except for 
Bonsucro) refer to the tracking of sustainably produced products along the whole 
supply chain. All other certifi cation schemes have partial CoC systems, excluding 
the farmer or biomass production and only include the operators handling or processing 
the certifi ed product (wood products in the case of GGL, Laborelec, FSC and PEFC, 
and agricultural products in the case of GlobalGAP and SAN/RA). 

  Information handling  The CoC tracking is based on continuous information about 
each stage of the supply chain taken by products from primary production at the 
forest, farm or crop site to the fi nal user. It includes each stage of processing, con-
version, transformation, manufacturing, trading and distribution where progress to 
the next stage of the supply chain involves an exchange of legal and/or physical 
control to ensure transparent transfer and traceability of certifi ed feedstock/biofuel. 
In general, this information includes the volume, source of feedstock, type of feedstock 
and applicable certifi cation number, together with sustainability data. Most CoC 
systems focus on the sustainability of feedstock production, and for biofuels all 
GHG emissions along the entire production chain must be included. Information on 
certifi cates and sustainability characteristics is generally transferred via online/
electronic systems (i.e. 2BSvs, ISCC, RSB, RSPO) or through product declaration 
documents that are passed to the next operator in the supply chain (e.g. Bonsucro). 

  Assessment procedures  In all schemes, each participating economic operator must 
be certifi ed by a regularly accredited certifying body, and is subjected to an annual 
audit by an (independent) third-party auditor. Audit procedures appear similar in 
their intent, but there may be signifi cant differences depending on the role that self-
assessment, desk audits and fi eld visits play, respectively. In certain cases of multi-
site or group certifi cation, only a sample of the entities involved in the certifi cation 
are visited to verify that all conditions are met. The duration of most certifi cates varies 
from 1 to 5 years, after which the operation must be fully re-certifi ed. 

  Recognition  Standards often apply to similar or overlapping sectors, and for pro-
ducers simultaneous certifi cation according to more schemes, or recognition by 
multiple standards at the same time, can be an advantage. The costs of going through 
multiple audits can often be prohibitive for producers whose resources are limited. 
Thus, many standards have begun exploring ways to coordinate certifi cation, 
thereby reducing the economic and administrative burden for economic operators. 
Improved consistency and collaboration for standards that are overlapping in either 
content or functions can lead to increased effi ciency for standards themselves, and 
it can help scale up the use of certifi cation generally, by making standards more 
available. Many schemes are recognized by other schemes or EU Member States. 
It is noteworthy to mention, for example, that many forestry and agricultural 
schemes are accepted by biofuel/bioenergy schemes as proof of sustainable wood 
production and agricultural biomass production. Recognition by other schemes, 
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and especially by governments or the European Commission contributes to the 
credibility and assurance of a scheme. Mind that there is a risk of downgrading of 
sustainability/less transparency when certifi cates are recognized by other schemes 
along the chain (van Dam et al.  2012 ). 

 In general, it can be concluded that the voluntary sustainability schemes we 
examined tend to bring more credibility, accountability and transparency to the 
supply chain. They all address sustainability issues although they differ in the way 
these issues are addressed, e.g. differences in criteria and indicators, methodologies, 
audits, and level of transparency used. However, it must be noted that this complexity 
may create marketplace confusion and trade barriers.   

6.4     Market Impacts 

 The existing bioenergy markets and trade are largely infl uenced by market charac-
teristics and public policies. The market is shaped by a diverse group of factors such 
as resource availability and feedstock prices. These market elements are intertwined 
with intervention of a variety of national and regional policies, weaving a complex 
trading web. The implementation of sustainability requirements may have signifi cant 
impact on the existing market and trade dynamics. This considerable complexity 
suggests a need to gain more insight into the interrelation between this wide range 
of factors and trading patterns to investigate the impact of sustainability requirements 
and certifi cation. 

 In principle, there can be multiple effects of sustainability requirements on 
biomass production, availability and supply and trade, including (i) certain producing 
areas or resources can become excluded from specifi c markets (which can in turn 
enhance opportunities and market access for other potential suppliers), (ii) costs of 
production and feedstock supplies may increase, and (iii) certifi cation can act to 
increase coherence along the supply chain and facilitate the realization of benefi ts 
(both ecological and socio-economic) associated with increased market access. 
Such mechanisms have been described for a few regions and resources (e.g.    Smeets 
and Faaij  2010 ). Changes in trade fl ows are of particular interest when it comes 
to international (and intercontinental) bioenergy trade. The effectiveness of sustain-
ability requirements may be undermined by leakage effects, i.e., producers decide 
to target new markets with less stringent requirements instead of improving their 
operations so as to comply with sustainability requirements on the markets where 
they have been present. 

6.4.1     Trade Dynamics for Liquid Biofuels 

 The trade dynamics of liquid biofuels and solid biomass are signifi cantly different. 
The liquid biofuels markets are rather mature markets and are closely related to 
agriculture commodities. Therefore, the markets are highly dynamic and complex 
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and the actual impact of sustainability governance is not obvious. The liquid biofuels 
market is largely infl uenced by feedstock prices, which are closely related to food 
and feed commodities market, as well as crude oil prices (Lamers et al.  2011 ). 
For most of the crops, weather has been the determining factor for the supply, and 
hence the feedstock prices. Sustainability governance has reduced the size of certain 
supply chains, such as Argentinean soy-based biodiesel (SME) and southeast 
Asian palm oil based biodiesel (PME), especially since 2011, as only biofuels certifi ed 
as sustainable are now accepted in the EU. This is mainly caused by the default 
GHG saving values set by the EC, which are below threshold for some SME and 
PME supply chains. So the influence of sustainability governance on these 
specifi c biofuels has been signifi cant. However, to date, it has not affected the 
overall supply of sustainable biofuels, as fuels which fall under the double counting 
mechanism in the EU (such as waste-based biofuels) have increasingly dominated 
the market. 

 Additionally, the US has also developed a parallel market that effectively captures 
the Brazilian ethanol with a price premium (although Brazil’s sugar-based ethanol 
production in 2011–2012 was more costly than US corn-based domestic supply). 
For this reason, obtaining sustainability certifi cation to access the EU market 
has not been a priority for Brazilian producers. Brazil itself is currently facing a 
shortage of ethanol due to drought and poor investment in its cane belt (Reuters 
 2012 ). However, the ethanol trade between Brazil and the EU might recover in the 
near future, and the Brazilian Government, together with the private sector is fully 
engaged on the discussions for ethanol certifi cation for European market (Dornelles   , 
Brazilian ethanol exports and certifi cation. Brazilian Ministry of Mining and 
Energy, personal communication, February 2013). We conclude that overall, for 
liquid biofuels, at the current mandate level, other factors have outweighed the 
sustainability governance in affecting trade dynamics, namely feedstock prices 
and local economic realities in individual markets. However, the infl uence from 
sustainability governance most likely will grow with the mandate level in the near 
future. The recent EC proposal to put a 5 % limit on food based biofuels (in an effort 
to address iLUC concerns) may depress the food crop-based biofuel trade and have 
a major impact on trade fl ows.  

6.4.2     Trade Dynamics for Solid Biomass 

 The market is less complex and trade dynamics are more straightforward for solid 
biomass for energy, in particular wood pellets. The main market is the EU, and 
the primary drivers of development are national support policies, mainly for the 
promotion of renewable electricity production. Wood pellets are more expensive 
than coal, and this is not likely to change in the short term. Government subsidies 
determine the demand for solid biomass for energy, and subsidies typically come 
with sustainability requirements. It is still too early to make any conclusions about 
the effects of new sustainability requirements within, for example, the UK and 
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the Netherlands, as utilities are still reacting to the policies. It is also important to 
consider that most wood pellet procurement strategies involve long-term contracts. 
Therefore, trade fl ows are unlikely to change on short notice. There is also a tendency 
for utilities to carry out vertical integration 10  for solid biomass operations. 

 Due to the nature of the market, solid biomass consumers, in particular wood 
pellet buyers, are cooperating to harmonize the existing certifi cation schemes 
and systems (cfr. the IWPB initiative). Beyond sustainability considerations, 
harmonization of technical aspects and quality specifi cations is also one important 
consideration which requires coordination and harmonization. By putting effort in 
integrating diverse existing systems and regulations requirements, these actors aim 
to create a commodity market for solid biomass. 

 Due to the vertical integration and harmonization effort, sustainability certifi cation 
is less likely to become a trade barrier for solid biomass in the future. Some sourcing 
areas might be excluded due to sustainability considerations in the processing 
section of supply chain rather than the harvesting. For example, Russian pellets 
were not accepted by the Dutch and Belgian utilities due to the use of natural gas for 
drying, which lowered the overall GHG savings. 

 The other important consideration would be the logistics issue (considering the 
emissions created through the transportation of solid biomass). However, trade 
confl icts in terms of solid biomass are different from liquid biofuels, such as the import 
of ethanol under different CN codes to get a lower tariff. Finally, the possible 
introduction of sustainability criteria on an EU level may be a major factor infl uencing 
solid biomass trade fl ows. Especially if strict thresholds for GHG emission reduc-
tions are introduced, or strict defi nitions of primary forests are introduced, a number 
of currently exporting regions such as Canada and Russia could be affected. 
Considering the current developments, we judge that the solid biomass market will 
likely continue to grow without dramatic changes in trade fl ows, but demand highly 
relies on government policies.   

6.5     Issues Related to Sustainability Governance 

6.5.1     Policies and Regulations 

  Need for long-term policies  The developments in biofuels markets show clearly 
that uncertainty and ongoing changes in policies and regulations cause markets to 
stagnate. Prominent examples include the uncertainties about sustainability criteria 
for solid biomass in EU, the lengthy ongoing debates over iLUC risks for biofuels, 
and uncertainty about future policy supporting advanced biofuel mandates in the 
US. It should be kept in mind that stakeholders are making investment decisions 

10   Vertical integration means that energy producers try to control certain parts of the supply chain, 
e.g. through investments in plantations or pellet facilities. 
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now which establish long-term contracts, whereas governments may evaluate their 
policy year by year. Sustainability requirements are evolving and discussions on 
topics like iLUC for biofuels or carbon accounting for solid biomass are creating 
high uncertainties for companies, which in the future may need to comply with 
sustainability requirements that are unknown today. 

 In order to move the bioenergy sector as a whole towards more sustainable 
practices a legislative system that provides certainty over time is needed. A long-term 
policy strategy is considered an important driver to improve performances by defi ning 
clear objectives and creating a system of incentives (e.g. tax reliefs, subsidies). 
For their part, the regulations should lay down requirements which add credibility 
and encourage the development of transparent and comparable systems that are 
used by all stakeholders. Requirements which are costly and time-consuming 
and offer little added value (or reflect basic requirements covered by other 
regulations) should be avoided. Complications and restrictions can make tracing 
chain-of- custody too costly or create trade barriers for “certifi ed” products. When 
changes need to be implemented because of new insights, these should be imple-
mented through a transparent and incremental approach to avoid and minimize 
shock and market instability. 

  Different country approaches  Policies and requirements differ from one country/
region to the other due to different regional/country priorities, problems, govern-
ment structures and processes. While sustainability criteria for biofuels (for trans-
port) and bioliquids (for stationary energy) in the EU are directly related to the RED 
requirements and valid on EU-wide level, there are currently no obligated criteria 
for solid biomass on EU level. The main importing countries of solid biomass (UK, 
Netherlands, Belgium) have started to develop their own national sustainability 
requirements. At the same time, industrial and market business-to-business schemes 
are being developed. This has led and will lead to certifi cation and verifi cation 
schemes (voluntary and mandatory) that are not necessarily complementary or 
compatible. From a market/trade (and probably also policy) perspective, it may be 
preferable and more effi cient to have a more aligned approach, possibly through a 
common international framework of (minimum) standards. This may not only lead 
to more international coherence and address the current proliferation of country/
regional specifi c policies and requirements, but may also encourage the further 
internationalisation/globalisation of biomass/biofuel/bioenergy certifi cation. More 
coordination would likely also make the interaction with the scientifi c community 
more effective, since scientists would not need to participate in numerous committees 
that essentially handle the same issues. 

  Discrimination between different end uses of the biomass and leakage issues  
Biomass for energy can be produced from various crops, which can also be used for 
food, feed or materials production. Currently only the use for biofuels needs to fulfi l 
sustainability requirements on EU and US level. Similar commodities with similar 
environmental, social and GHG impact do not need to fulfi l such requirements. 
Stakeholders producing biomass either for biofuels, for stationary energy, or for 
other applications (food, materials), are currently facing discrimination in conditions 
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for being allowed to deliver their biomass. Farmers delivering corn to a transport biofuel 
installation need to be in compliance with the obligated sustainability criteria. 
The same farmer providing his corn to a biogas installation (combined with 
electricity production) doesn’t need to fulfi l these criteria, nor when he delivers 
his product to the food and feed markets. 

 An important issue is the willingness and cooperation of the biomass producers, 
especially from agriculture (for biofuels) and forestry (for solid biomass). If addi-
tional auditing is needed for agricultural products going to biofuels (as compared to 
other agricultural markets), or for solid biomass used for energy (as compared to the 
wood material market), this may diminish the willingness of the agricultural and 
forestry sector to deliver feedstock for bioenergy markets, unless there is a price 
premium for these certifi ed products, which is hardly the case currently. Furthermore, 
diverting products with guaranteed sustainability to energy markets may not yield 
the intended sustainability benefi ts if it leads to displacement (leakage effects), 
when at the same time non-sustainable products supply the markets from which 
these sustainable products were diverted. 

 Criteria for sustainable production of liquid, solid and gaseous biomass should 
ideally be based on common concepts and be applicable to all uses of biomass. The 
producers of raw materials (such as forestry products, grains and oil seeds) do not 
necessarily know what the end uses will involve and most agricultural and forest 
commodities are processed into many different co-products. If everyone applied 
consistent sustainable land management criteria, risks of potential indirect effects 
and displacement (leakage) could be minimized. Sustainability criteria should be 
implemented in a practical way, bearing in mind that (a) practices should strive to 
permit sustained productivity from natural sources, (b) criteria should promote 
continual improvement toward meeting multiple goals of society (environmental, 
social and economic), and (c) these goals and priorities will change in response to 
changing needs, climate and other contextual conditions. 

  Need for common language  In order to be consistent and transparent, including on 
a cross-sector level, there is a need for global/common defi nitions and processes on 
how the sustainability concept should be translated into practice, i.e. how to 
measure and weight sustainability dimensions and which criteria and indicators 
should be included. It is therefore very important to fi nd a common language on 
“what is sustainable and how should sustainability be verifi ed and documented”, 
and using systems based on the same terminology. 

 A global initiative is needed to work towards global governance of land use 
principles and guidelines (e.g. a Multilateral Environmental Agreement) and to 
defi ne a common language regarding implementation and verifi cation. A uniform 
approach could gain credibility, acceptance and market penetration, and might be 
able to avoid different verifi cation outcomes. This approach would allow for more 
effi cient structures, save costs due to better management practices, ease administra-
tion tasks involved and make it unnecessary for industrial initiatives to create new 
standards. Costs derived of being part of a broader effort could be offset by access 
to much greater markets.  
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6.5.2     Voluntary Certifi cation and Their Link 
to Policy and Legislation 

  Complimentary to policy  Voluntary certifi cation systems have become an important 
element in the mix of public policies and corporate strategies to promote the 
sustainable production of biomass. However, they will not be suffi cient on their 
own. The history of forest certifi cation has shown that it is unlikely that voluntary 
certifi cation will be able to stop the production and use of non-sustainable biomass. 
Furthermore, other forms of governance, including legislation, are needed to address 
concerns that require regulation of resource use on larger scales, such as watershed 
planning, ecological zoning and rural development plans balancing nature conser-
vation and socioeconomic development objectives. Also aspects such as iLUC and 
landscape-level carbon balances may be better addressed based on other instruments. 
For instance, on the longer term a global GHG emissions cap that regulates both 
fossil and biospheric carbon emissions could be one option providing fl exibility. 
Countries may then decide to use a certain share of their permitted emission 
space to develop a bioenergy industry (resulting in some level of LUC emissions) 
to secure long-term domestic energy supply, or to generate export revenues. 

 Certifi cation systems should not “try to do everything” and should be designed 
to effectively interact with other governance systems. Generally, legislation is 
intended to be (and needs to be) simple to apply, and it should sit at a relatively high 
level (i.e. create uniform regulations that can be applied at a national or international 
scale). Certifi cation may serve as an on-the-ground tool that enables all actors 
involved in the supply chain to show compliance with legislative requirements and 
goals and create market incentives that recognize top performers. Additionally, 
these systems can decrease the administrative burden on governments by supporting 
the monitoring and control of implementation. Voluntary certifi cation schemes 
generally are more adaptable and fl exible than regulatory initiatives. Many of them 
revise their standards regularly. The International Organisation for Standardization 
(ISO), for example, reviews ISO standards every 5th year. Certifi cation schemes can 
thus serve as innovative bodies to explore how sustainability requirements can 
promote improved performance over time by taking into account continuous 
scientifi c development and improvement of practices and based on this revise 
requirement levels in dialogue with stakeholders. They should complement regulations 
to improve awareness, facilitate discussion about the implications of certifi cation 
and provide a forum for sharing information among stakeholders. However, consis-
tent legislation and regulations supported by internationally agreed standards need 
to be implemented in conjunction to reach scale and create unifi ed protection across 
systems, regions and countries, and reduce concerns of leakage. 

  Regional approaches  When looking at the regional and international level, it is 
clear that some regions – in particular Europe and North America – already have a 
wide range of policies (legislation, regulations and guidelines) as well as implemen-
tation and control mechanisms in place to reasonably safeguard sustainable biomass 
production and regulate regional markets (although this is being challenged, 
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sometimes rightfully so, by environmental groups). Here we are specifi cally referring 
to regulations that apply to bioenergy, forestry and agricultural management 
practices and other complementary regulations such as nature and environment 
protection regulations, land use and related planning acts. 

 Problems can arise in countries that lack strong, effective governance structures 
(i.e. lack of enforcement and control mechanisms) or where corruption is a problem. 
In these countries, context-specifi c approaches are needed to reduce the potential 
negative impacts of increasing the production and use of biomass. Chain of custody 
certifi cation schemes offer a potential tool for improving the sustainability of biomass 
production as these systems include requirements designed to improve environmental 
and social practices and require regular third-party auditing and verifi cation, and are 
able to operate across borders. 

  Capacity building  Many developing countries are lagging behind with regard to 
implementation of sustainability governance because of fi nancial, institutional and 
technical capacity. The implementation of sustainability systems – as conceived by 
developed countries – generally will require a much bigger leap for developing 
countries to reach a critical threshold because of the lack of technology and capital. 
Such requirements for data, analysis, technology or systems that are available in 
some nations, but not others, could create “non-tariff barriers” to international trade. 
The experience from forestry has shown that the adoption of certifi cation schemes 
like FSC in developing countries can take decades. Based on the experiences of 
certifi cation and sustainable management of resources in developed countries, it 
will be important to share information and technology and support capacity build-
ing to permit developing countries to participate productively in expanding certifi ed 
global markets for sustainable bioenergy. As an example, the Global Bioenergy 
Partnership’s Working Group on Capacity Building for Sustainable Bioenergy 
is fostering sustainable biomass and biofuels development and deployment, particu-
larly in developing countries where biomass use is prevalent. 11   

6.5.3     Development and Implementation 
of Certifi cation Schemes 

  Proliferation of schemes  The proliferation of certifi cation schemes in the past 
years has led to competition between different schemes. This may lead to improve-
ment in the development of standards and tools for verifi cation and monitoring. 
It may also provide insight into the relative effectiveness of different schemes 
for sustainability certifi cation (design, implementation constraints, cost-benefi ts) as 

11   See  http://www.globalbioenergy.org/programmeofwork/working-group-on-capacity-building- 
for-sustainable-bioenergy/en/  and a framework agreed to by GBEP participants on indicators to 
guide and measure the government programs and policies in the development of biomass and 
bioenergy  http://www.globalbioenergy.org/fi leadmin/user_upload/gbep/docs/Indicators/The_GBEP_
Sustainability_Indicators_for_Bioenergy_FINAL.pdf 
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well as operational experience. The experience gained in developing schemes could 
also help to explore alternative models to meet sustainability goals. 

 On the other hand, the variety of sustainability initiatives and standards –with 
current lack of coherence and transparency, and considerable overlaps– may lead to 
confusion, lack of confi dence and acceptance among the stakeholders including 
consumers. This may limit the effectiveness of sustainability governance, lead to a 
loss of clarity about the purpose, reduce participation, and cause distortion of the 
market. The risk is also that companies aim to use the commercially cheapest 
and least demanding certifi cation scheme. ‘Greenwashing’ could undermine the 
credibility of schemes in general. With regard to the ease of scheme implementa-
tion, a good balance is needed between complexity and accessibility. If too many or 
overlying complex indicators are implemented, the certifi cation process becomes 
too demanding, costly and diffi cult to manage and thus not attractive for users. Too 
little detail will lead to different interpretation of the principles and will raise doubts 
about the ability of the scheme to assure that the product and process meet the 
requirements of the scheme. 

  Consistency and recognition  The main aim in the long term should be that ter-
minology, defi nitions and methods converge to permit more consistency and trans-
parency. Transboundary and trans-sector recognition would enable companies to 
expand market coverage without extra certifi cation and related administrative and 
cost restraints. There are two types of recognition: (i) mutual recognition in the case 
of schemes that include the same or similar requirements (up to some level) and are 
implemented in an equal manner, and (ii) unilateral recognition in the case of schemes 
that complement each other (e.g. focus on different types of feedstock, parts of the 
chain and/or regions). In this way, stakeholders are not confronted with a multitude 
of audits and requirements depending on the type of schemes used along the supply 
chain or the end-use. For example, forestry or agricultural schemes could adapt to 
provide the necessary information required by other schemes for chain assessment, 
e.g. in terms of GHG emissions or land use change, or different schemes would be 
able to use the same chain of custody approach. There is already some movement 
towards recognition. Forestry schemes are accepted by ISCC; PEFC endorses numer-
ous schemes globally. Also, RSB is in the process of recognizing other schemes. The 
agricultural scheme SAN by the Rainforest Alliance was benchmarked against RSB 
standards, and recognized by RSB as meeting them. It is important to state that this 
is only done when requirements are really similar between systems. 

 There is a need for more consistency in tools, models and guidelines used for 
implementation and verifi cation. This would ensure that companies being certifi ed are 
not evaluated in a manner that leads to different results for the same issue depending 
on the scheme or certifi cation body. Many schemes have comparable objectives and 
common requirements regarding the design and setting up of infrastructure to manage 
these schemes. The sectors should build on experiences from forest and agricultural 
certifi cation that have decades of experience in dealing with such problems. 

  Administrative burden and costs  Certifi cation places large demands on docu-
mentation and administrative procedures that can be costly and in particular may 
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present a barrier for smallholders. Some schemes already allow group or stepwise 
certifi cation as a way to gradually meet the requirements and make the investments 
needed to meet these requirements. This way it is possible to improve towards full 
compliance in a pace manageable for the producers. Governments could help in 
promoting and initiating group certifi cation and lowering the administrative complex-
ity to engage more smallholders in certifi cation, and also control that there is suffi -
cient momentum towards full compliance. 

 The administrative burden can increase if different schemes are used in the same 
supply chain, covering particular parts of the supply chain. To alleviate this barrier, 
coordination and recognition (unilateral and mutual) can be a vital measure to 
reduce administrative requirements, as was stated before.   

6.6     Conclusions 

 International trade is an important component in the rapidly expanding bioenergy 
products markets. Some countries can rely on local resources, but many rely on 
imports due to insuffi cient local supply. As the main driver for bioenergy deployment 
is to enable society to transform to more sustainable fuel and energy production 
systems, sustainability safeguards are needed, either through binding regulations 
and/or voluntary systems, both for domestic and imported biomass. 

 There is currently a high number of initiatives and a proliferation of schemes. 
Markets would gain from more harmonization and cross-compliance. A common 
language is needed as ‘sustainability’ of biomass involves different policy arenas 
and legal settings. Standardization has proven to be very important (in other sectors) 
to create transparent markets and thereby facilitate rational production and trade. 

 Design of sustainability assurance systems (both through binding regulations 
and voluntary certifi cation) should take into account how markets work, in relation 
to different biomass applications (avoiding discrimination among end-uses and 
users). It should also take into account the way investment decisions are taken, 
administrative requirements for smallholders, and the position of developing 
countries. Policy pathways should be clear and predictable, and future revisions of 
sustainability requirements should be open and transparent.     
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