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HANDBOOK SUSTAINABIL ITY  CERTIF IC ATION OF SOLID  B IOMASS FOR ENERGY PRODUCTION

Modules 300: Solid biomass certification schemes

(Version – November 2013)

Over the past years, there has been an increasing recognition that certification of biomass chains is a useful

instrument to ensure sustainability of biomass used for energy and for other applications. Whereas Modules

210 – 240 concentrate on the background and objectives of biomass certification, the following Modules focus

on solid biomass certification schemes and the way in which they operate.

Module 310 explains the structure of a solid biomass certification scheme. 

Module 320 discusses key features of nine selected solid biomass certification schemes.  

Module 330 presents a decision tree which is meant to assist market operators in selecting a suitable

certification scheme.

Modules 340 – 380 provides further and more detailed information (factsheets) on the nine selected solid

biomass certification schemes. 
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HANDBOOK SUSTAINABIL ITY  CERTIF IC ATION OF SOLID  B IOMASS FOR ENERGY PRODUCTION

Module 310: General structure of a biomass

certification scheme    (Version – November 2013)

Contents of this module
This module explains the general structure and key elements of a biomass certification scheme, i.e. (1) the

principles & criteria, (2) the chain of custody, (3) certification requirements, (4) rules on claims and

communications, and (5) the governance structure of a scheme.

1. Key elements of a biomass certification scheme
The general structure of a biomass certification scheme has been depicted in Figure 3.1 below, and comprises

of the following key elements:

1. Principles & Criteria for sustainable production of biomass or for sustainable forest management;

2. A chain of custody which allows tracing of certified material through the supply chain (from producer up to

the bio-energy plant), and which ensures that no more sustainable material is claimed than has been

produced/harvested;

3. Certification requirements, which specify the rules of play for verification of the biomass by independent

auditors, as well as the certification process. Certification requirements include both the production of

biomass/forest management, andthe chain of custody;

4. Rules on claims and communications that can be made by certified operators;

5. The governance structure of the scheme, i.e. the way in which the scheme is governed and managed.

Accreditation body

Certificate Certificate Certificate

AccreditationApproval and
surveillance

Develops rules and standards
issues logo-licence

Certification
scheme

CERTIFIED
BIOMASS

TRANSPORT TRANSPORTPROCESSING BIO-ENERGY
PRODUCTION

Certification body

Figure 3.1. Schematic representation of a biomass certification scheme.
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The key elements are discussed in more detail in Sections 2-6 below. Much information in these sections has

been compiled from [2] and [3] and information from scheme websites, while specific information on chain of

custody was primarily derived from [1].

2. Principles and Criteria

2.1 General
The Principles & Criteria specify the scheme’s definition of ‘sustainable production of biomass’, or ‘sustainable

forest management’. In biomass certification schemes, Principles & Criteria typically include a combination of

environmental aspects, social aspects, economic aspects, and technical/managerial aspects . The box below

contains three examples of Principles applied in biomass certification schemes.

Examples of Principles applied in biomass certification schemes

FSC - Principle 6 Environmental Impact: ‘Forest management shall conserve biological diversity and its

associated values, water resources, soils, and unique and fragile ecosystems and landscapes, and, by so

doing, maintain the ecological functions and the integrity of the forest’.

NTA 8080 Principle 9: ‘The production of biomass contributes towards the social well-being of the

employees and the local population’.

RSB Principle 2: ‘Sustainable biofuel operations shall be planned, implemented, and continuously improved

through an open, transparent, and consultative impact assessment and management process and an

economic viability analysis’.  

Biomass certification schemes differ in the Principles & Criteria they cover. Module 320 discusses differences

between schemes, while further scheme details have been highlighted in the schemes’ factsheets (Modules

340-380).

2.2 Specifying Principles & Criteria further : Indicators & Guidance
A scheme’s sustainability requirements are generally structured in a hierarchy of principles, criteria and

indicators, while guidance provides additional information.

A sustainability Principle is generally formulated as ‘specific objectives’, or as fundamental statements about

the desired outcome. The corresponding sustainability Criteria specify the conditions that need to be met in

order to achieve a Principle (the content)

Both Principles and Criteria are not designed to be verified (audited): they are too generic and leave too much

room for interpretation. For the purpose of verification, Indicators are required for each criterion. Indicators are

specific pieces of objective evidence that must be in place to demonstrate or verify that the Criterion is being

met. Indicators can be assessed in practice.
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In addition, a scheme may provide Guidance with each criterion. Guidance consists of useful information to

help the producer and auditor understand what the Criterion means in practice. 

The Box below contains two examples of how the hierarchy of Principles- Criteria – Indicator- Guidance works

out in practice.

Examples of the hierarchy of Principles – Criteria – Indicator – Guidance

Example 1 – Taken from RSB

Principle ‘RSB Principle 8: Biofuel operations shall implement practices that seek to reverse soil

degradation and/or maintain soil health.’  

Criterion ‘RSB Criterion 8.a Operators shall implement practices to maintain or enhance soil

physical, chemical, and biological conditions.’ 

Indicator ‘Soil erosion shall be minimized through the design of the feedstock production site and 

use of sustainable practices in order to enhance soil physical health on a watershed scale.’

Guidance ‘Impacts on soil should be assessed through a Soil Impact Assessment.’

Example 2 – Taken from NTA 8080

Principle ‘NTA 8080 Principle 4: Biomass production does not affect protected or vulnerable 

biodiversity and will, where possible, strengthen biodiversity.’

Criterion ‘NTA 8080 Criterion 4.1: No violation of national laws and regulations that are applicable 

to biomass production and the production area.’

Indicator: ‘The organization shall prove that, as far as applicable, the national laws and regulations are

known in general and the laws with respect to […] protected areas, wildlife management  

[…] and the rules arising from signing of international conventions in particular.’

Guidance ‘‘Convention on biological diversity’ (CBD) and ‘Convention on international trade in   

endangered species’ (CITES) can be considered in case of international conventions.’

2.3 Adapting Criteria & indicators to specific situations
A scheme’s standard set of Principles – Criteria – Indicators – Guidance may not be suitable to cover all types

of biomass production systems or forest management operations. It may be necessary to adapt scheme

requirements for certain biomass streams (e.g. waste & residues), for geographic conditions (e.g. national

interpretation of scheme requirements) or for specific business models (e.g. for small farmers).

Schemes vary in the way they deal with adaptations to specific situations a residue). Section 320 and the

schemes’ factsheets (Module 340-380) provide details on specific scheme provisions.
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3. Traceability of biomass: Chain of custody

3.1 General
The chain of custody is the mechanism which allows tracing of certified biomass throughout the supply chain,

all the way from the producer or the forest up to and including the bio-energy plant. A chain of custody

system ensures that no more biomass is claimed than has been produced/harvested. In other words: it prevents

‘over claiming’ of sustainable products.

Chain of custody is about administration of biomass supplies, storage and deliveries at every point in the

supply chain. Biomass certification systems have specified their chain of custody requirements in a ‘supply

chain standard’ or ‘chain of custody standard’.

Chain of custody requirements do apply to all operators along the supply chain which physically receive in

storage and/or take legal ownership of biomass (products), although some differences between certification

schemes exist (e.g. with respect to subcontractors). Supply chain operators will need to become supply chain

certified before they can claim deliveries of certified material.

Module 320 elaborates on scheme-specific chain of custody requirements. 

3.2 Chain of custody models
In biomass certification, four types of chain of custody can be distinguished. Three models follow physical

biomass through the supply chain, i.e. the identity preserved model, the segregated model, and the mass

balance model. The fourth model is the so called ‘book and claim’ model. This model is based on certificate

trading and does not trace physical biomass through the supply chain.

Key characteristics of the different models are highlighted below:

Identity preserved (track-and-trace)

In this chain of custody model, certified products are physically segregated from non-certified products

throughout the supply chain, while the system also provides traceability back to the origin of the product.

50 50 50

CERTIFIED
BIOMASS
SOURCE A

TRANSPORT TRANSPORTPROCESSING BIO-ENERGY
PRODUCTION

50 50 50

CERTIFIED
BIOMASS
SOURCE B

TRANSPORT TRANSPORTPROCESSING BIO-ENERGY
PRODUCTION
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Segregated

In this chain of custody model, certified products are physically segregated from non-certified products

throughout the supply chain (either in time or place), while the approach does not aim to provide traceability

back to the origin of the product

Mass balance

In the mass balance model, products with different sustainability characteristics can be physically mixed, but

are kept administratively segregated. The mass balance model can be further characterized as follows:

• The administrative segregation ensures that for the volume of products for which claims are made at the

end of the supply chain, sufficient certified material has been added to the supply chain, taking into account

relevant conversion factors;

• Physical product and sustainability information are coupled when they are traded between parties. There

cannot be trade in sustainability information between parties without trading physical products between

the same two parties (as is possible in a book and claim system);

• Each actor in the supply chain keeps track of the amount of product with certain sustainability

characteristics it sources and sells, in which each company can never sell more certified products than it

sourced, taking into account relevant conversion factors;

• Sustainability characteristics of batches of biomass cannot be ‘averaged’, but need to be administratively

segregated. For example two batches of biomass with distinct carbon intensity figures may be mixed, as

long as two the carbon intensity figures remain attached to an equivalent quantity of biomass (i.e. the

figures cannot be averaged).

50 50

100 100 100
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In practice, significant differences exist in the way certification schemes have defined their mass balance

requirements. This relates in particular to: 

• Mass balance with or without traceable transport;

• Level at which the mass balance system operates (e.g. site or company level);

• Transfer of sustainability information between different feedstock derived products;

• Aggregation of multiple consignments;

• Timeframe over which the mass balance is operated;

• Proportionate feedstock reporting;

• Validity of claims (banking and forward allocation).

Book and claim

In the book and claim model, trade in physical products is completely decoupled from the trade in

sustainability certificates. This system is comparable to the trade in green electricity certificates, where also the

green claim is detached from the physical electricity delivered to a particular place in the grid.

A key difference with a mass balance system is that it can only be claimed that the sustainable feedstock has

been added to the overall market. It cannot be claimed that sustainable feedstock has been added to a specific

biomass supply chain.

100 TONNES 100 TONNES

CERTIFIED
BIOMASS TRANSPORT

100 TONNES 100 TONNES

CERTIFIED
BIOMASS

NON-
CERTIFIED
BIOMASS

NON-
CERTIFIED
BIOMASS

TRANSPORT

MIXED
PROCESSING

BIO-ENERGY
PRODUCTION

(CERTIFIED)

BIO-ENERGY
PRODUCTION

(NON-CERTIFIED)
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3.3 Content and claims of biomass deliveries
Table 3.1 below summarizes for all four chain of custody models the ’content’ of biomass deliveries, and

possible ‘generic’ claims with biomass deliveries. Certification schemes have specified guidelines as to the exact

wording that shall be used to claim ‘sustainable deliveries of biomass’. 

Table 3.1 Summary of key features of chain of custody models. 

100 TONNES

CERTIFIED
BIOMASS TRANSPORT

NON-
CERTIFIED
BIOMASS

TRANSPORT TRANSPORTPROCESSING
BIO-ENERGY

PRODUCTION

CERTIFICATE
100 TONNES

ETC

Biomass 

deliveries

contain

Possible

claim

Identity

preserved (track-

and-trace)

100% certified

product from

uniquely

identifiable source

All biomass

physically

contains 100%

certified material

from identifiable

sources

Segregated

100% certified

product,

potentially from

different sources.

All biomass

physically

contains 100%

certified material

from certified

sources.

Mass balance

Product may contain both

certified and non-certified

material.

Biomass products come

from supply chains to

which an amount of

certified biomass

feedstock has been added

that equals the amount

needed to produce these

biomass products.

Book and claim

Uncertain if product

physically contains

certified material

Certified products support

the production of certified

sustainable material. An

amount of certified

feedstock has been

produced that equals the

amount needed to produce

the certified products.
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In practice, the segregated model and the mass balance model are most widely used to ensure solid biomass

traceability. The identity preserved model is not commonly used because of the technical complexity (and

costs ) related to physically separating batches of biomass from different sources throughout the supply chain.

The book & claim model is not commonly used as certain stakeholders perceive it as less credible, due to the

decoupling of physical biomass and sustainability claims.

4. Certification requirements
The certification requirements of a biomass certification scheme include the ‘rules of play’ for verification of

the biomass producer/forest management requirements and the chain of custody requirements by

independent auditors, and the certification process.

The objective of the certification requirements is to ensure that only those operators that demonstrably

comply with the scheme’s sustainability requirements are certified, and that certification activities are only

carried out by independent and qualified auditors, following standardized procedures.

Certification requirements comprise a diversity of aspects, including but not limited to the following:

• Requirements for certification bodies (e.g. in relation to accreditation);

• Requirements for individual auditors (independence, qualifications, expertise);

• Requirements on the audit methodology (on-site versus desk-top, research methods);

• Level of assurance that is required to qualify for certification, i.e. the number of major non-compliances and

minor non-compliances which are allowed;

• Validity of certificates, and requirements on follow up audits;

• Procedures for group certification (for small biomass producers/forest owners);

• Procedures for multi-site auditing and certification;

• Requirements on stakeholder consultation during the certification process;

Complaints procedures.

It is beyond the scope of this Handbook to discuss technical details of these certification requirements.

Instead, the certification schemes’ factsheets (Modules 340 -380) highlight key certification requirements of

individual certification schemes.

In addition, the box below explains some of technical terms used in biomass certification (requirements).

Biomass certification terminology

Accreditation – the procedure by which an authoritative body gives formal recognition that a body or

person is competent to carry out specific tasks. In the case of biomass certification: accreditation of

certification bodies.

Auditor – person with competence necessary to conduct an assessment

Audit team – one or more auditors conducting an audit, if needed supported by technical experts. One

auditor of the team is appointed as the audit team leader or lead auditor
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Audit type – the method followed for the audit, i.e. desk audit or field audit.

Certification decision – granting, maintaining, renewing, reinstating, refusing or withdrawing certification

Certificate holder – the operator which holds a valid scheme certificate

Certification report – report on the certification evaluation process, certification evaluation findings and

conclusions, and certification decision.

Certification scope – a comprehensive description of all aspects of the operations under the control of an

operator which are affected by the scheme requirements.

Desk audit – evaluation of an operator for compliance with a scheme’s requirements, based on

documentation provided by the operator.

Field audit – evaluation of an operator for compliance with a scheme’s requirements, executed at the

operations, sites and facilities of the operator.

ISO/IEC Guide 65 – general requirements for bodies operating product certification systems

ISO 19011 – guidelines for auditing management systems

Non-compliance (non-conformity) – failure to comply with one or more of the requirements specified in a

certification scheme. Generally, ‘major’ and ‘minor’ non-compliances are distinguished.

Self assessment (self evaluation) –assessment against a certification scheme’s requirements, conducted by

an operator, of its own operations.

Stakeholder – persons, groups or organisations who are directly or indirectly affected by or who can affect

and activity, but also includes people and organizations who have concerns about the activity, or who might

be responsible agents.

5. Rules on claims and communications
Certification schemes have specified rules on claims and communication guidelines, to provide clarity on what

claims certified operators and other stakeholders are allowed to make, and what these claims mean.

Claims can relate to the benefits of the product , the certification status of a company, membership of the

certification scheme, etc. 

In addition, scheme may have specified rules for the use of a (trademark) logo.

Supply chain operators and other stakeholders are recommended to study the certification scheme website for

detailed information on claims and communication guidelines.
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6. Governance structure
The governance structure refers to the way in which the scheme is governed and managed. This includes the

development (and review) of the scheme itself, the development (and review) of the scheme’s procedures and

policies, and the operational management of the scheme.

Most biomass certification scheme apply a multi-stakeholder approach for their governance, meaning that

different groups of stakeholders have a say in strategic policy making. Schemes vary in the way in which the

multi-stakeholder process is organized, and the level of influence which stakeholder groups have.

On an operational level, schemes generally have a ‘secretariat’ or ‘bureau’ which deals with all day-to-day

matters and is also the first point of contact for the scheme’s members and other stakeholders.

7. References
[1] Ecofys (2013). Analysis of the mass balance system and alternatives. Utrecht (the Netherlands), March

2013.

[2] NL Agency (2011). Selecting a biomass certification system – a benchmark on level of assurance, costs and

benefits. Utrecht (the Netherlands), March 2012.

[3] NL Agency (2011). How to select a biomass certification scheme? Utrecht (the Netherlands), May 2011.
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HANDBOOK SUSTAINABIL ITY  CERTIF IC ATION OF SOLID  B IOMASS FOR ENERGY PRODUCTION

Module 320: Key features of selected solid biomass

certification schemes    (Version – November 2013)

Contents of this module
This module describes and compares key features of selected sustainability certification schemes for solid

biomass. This is a further elaboration of the information provided in ‘The general structure of a certification

scheme’ (Module 310).

The information provided in this Module helps to understand the decision-tree ‘Selection of a solid biomass

certification scheme’, as outlined in Module 330.

A more elaborate description of each individual scheme is provided in the schemes’ factsheets (Modules

340 – 380).

1. Introduction
This module describes key features of nine selected solid biomass certification schemes. These include schemes

which already have acquired a market position in the certification of solid biomass used for bio-energy

production, or which are likely to obtain such a position in the future.  The latter is an expert judgment by NL

Agency and the author of this Handbook, and will also depend on developments in government or market

requirements for sustainable biomass. Future revisions of the Handbook will revisit the list of schemes covered,

and may add other schemes if appropriate.

The schemes have been listed in the box below:

Biomass certification schemes covered in this Handbook

NTA 8080 – a certification scheme focusing on biomass for all types of bio-energy application. Currently

thé leading scheme for the certification of solid biomass (residues) in the Netherlands.

International Sustainability and Carbon Certification Scheme (ISCC) – a biomass certification scheme,

currently focusing on (feedstocks for) transport biofuels. Market leader amongst schemes that can be used

for biofuels in the EU.

Roundtable on Sustainable Biomaterials (RSB) – a certification scheme focusing on biomass for all types

of bio-energy applications, as well as other bio-based applications (food, feed, chemicals, etc.). Certification

activities are in the infant phase. Scheme is being hailed for its robustness.

Green Gold Label (GGL) – scheme focusing on traceability of certified solid biomass for large power

plants. Uses a meta-standard approach for certification of biomass production/forest management.
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Initiative Wood Pellet Buyers (IWPB) – this scheme is under development, and includes sustainability

criteria for wood pellets.. It is an initiative from seven major power utilities in Europe, and expected to play

a major role in wood pellet trade.

Forest Stewardship Council (FSC) – one of two leading forest management schemes with global coverage

(together with PEFC).  Focus is on certification of forest biomass, regardless of the application of the

biomass.

Programme for the Endorsement of Forest Certification (PEFC) – one of two leading forest

management schemes with global coverage  together with FSC).  Focus is on certification of forest biomass,

regardless of the application of the biomass.

Canadian Standards Association – Sustainable Forest Management (CSA-SFM) – A Canadian sustainable

forest management scheme. Covered in this Handbook because of the expected importance of wood pellet

imports from Canada and USA for use in European power plants.

Sustainable Forest Initiative (SFI) – A US/Canadian sustainable forest management scheme. Covered in

this Handbook because of the expected importance of wood pellet imports from Canada and USA for use

in European power plants.

The scheme features  discussed in this module have been categorized as follows:

• Background and scope of the schemes (Section 2);

• Key elements of the sustainability standard of the schemes (Section 3);

• Certification requirements and certification costs (Section 4);

• Other scheme features, e.g. the track record, governance structure and perceived credibility (Section 5).

Although various aspects of certification schemes are compared, the intention of this module is not to qualify

schemes as good, better or bad. Which scheme is most appropriate in a particular situation depends on a

number of factors. The decision tree in Module 330 is intended to assist with the scheme selection process in a

particular situation.

Verification schemes – the Laborelec example

This Handbook focuses on sustainability certification (schemes) for solid biomass. In addition to the

certification schemes, there are also verification schemes. Whereas certification focuses on the

evaluation of compliance against the requirements in a sustainability standard (the certification scheme),

verification is about checking the sustainability claim of an operator without using a certification standard

as a pre-set framework. 

Another key difference between certification and verification is the structure of audits. In certification

schemes, a successful certification audit is required before an operator is allowed to participate in the

scheme (followed by regular surveillance audits checking actual performance). In verification, a compliance

check is only performed afterwards (i.e. after activities have been undertaken). 

An example of a solid biomass verification scheme is the Laborelec scheme (www.laborelec.be), which was

developed by service provider Laborelec for energy company GDF Suez in response to biomass
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sustainability requirements set by the Flemish and Walloon governments in 2003. It focuses on the

verification of three key sustainability aspects: the origin of the biomass (resource, country), the CO2-

/energy balance of the biomass chain, and whether the biomass comes from sustainably managed forests.

The verification process includes a regional risk assessment of sustainable forest management, a yearly

inspection of the pelletizer (on-site audits) and an administrative control of the pellet transporter. SGS

Belgium is the exclusive accredited verification body, based on a bilateral agreement with Laborelec, and

they may hire local accredited verifiers for pelletizer on-site audits. 

SGS Belgium delivers the reports prepared on the basis of the scheme developed by Laborelec to the

Belgian regional market regulator who approves them  and grants Flemish or Wallonian green electricity

certificates. Their number is proportional to CO2-/energy balance of the pellet supplier . It is expected that

in 2014 the Laborelec scheme will be incorporated in the IWPB certification scheme, and will then cease to

exist as an independent verification scheme.

2. Background and scope of the schemes

2.1 Background of the schemes
The nine biomass sustainability schemes discussed in this Handbook can be categorized in three groups: (a)

forest management schemes, (b) power utilities’ schemes, and (c) ‘generic’ bio-energy schemes.

Sustainable forest management schemes

These schemes focus on certification of pieces of (sustainably managed) forested land, and cover biomass

harvested from that forest,  regardless of the application of the biomass (e.g. wood for furniture, paper or bio-

energy). In addition, these schemes may also cover waste wood applications.  Sustainable forest management

schemes covered in this Handbook include FSC, PEFC, CSA-SFM and SFI.

Power utilities’ schemes

These schemes focus on biomass for bio-electricity generation, in particular wood pellets. The schemes have

been developed by power utilities, while other stakeholders play a role in scheme governance. Power utilities’

schemes covered in this Handbook include GGL and IWPB.

Generic bio-energy schemes

These schemes focus on biomass for all types of bio-energy applications, including transport biofuels,

electricity and heating. The scope of biomass included is broad, and may include solid, liquid and gaseous

biomass. 

The generic bio-energy schemes do include sustainability criteria for the production of the biomass, in

plantations/agriculture as well as in forests. Sustainable bio-energy schemes covered in this Handbook include

NTA 8080, ISCC, RSB.

N.B. A key difference between these categories of schemes is that sustainable forest management schemes

take the forest management unit as starting point, whereas power utilities schemes and generic bio-energy

schemes take the application of biomass as a starting point. 
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2.2 Scope of the schemes
The scope of biomass certification schemes can be defined on the basis of the types of biomass covered, the

schemes’ geographic coverage, and/or the elements of the supply chain covered:

Table 3.2 below summarizes types of biomass and biomass applications, geographic scope and supply chain

coverage by the respective schemes. 

Table 3.2 Summary of types of biomass, geographic scope and biomass applications covered by the respective

solid biomass certification schemes.

1. The type of biomass covered and the application of the biomass

A limited number of schemes cover all biomass suitable for bio-energy. Forest management schemes focus on

forest biomass, while they also include provisions for waste and residues. IWPB focuses on wood pellets for

bio-electricity. 

NTA ISCC RSB GGL IWPB FSC PEFC CSA SFI

Type of All All All All Wood Forest Forest Forest Forest 

biomass pellets biomass; biomass biomass biomass

Timber Timber 

residues/ residues/

waste waste

Application Bio- Bio- Bio- Bio- Bio- All All All All

of biomass energy energy energy energy energy

Geographic Global Global Global Global Global Global Global Forest Forest 

scope manage- manage-

ment: ment: 

Canada Canada

Supply /US

chain: Supply

global chain:

global

Supply Full Full Full Full Supply Full Full Forest Forest 

coverage coverage coverage coverage chain coverage coverage manage- manage-

including ment; ment;

end use PEFC PEFC 

standard standard

used for used for 

chain of chain of

custody custody



M
O

D
U

L
E

 
3

2
0

18

2.The geographic coverage of the scheme

Geographic coverage relates both to the origin of the biomass, and the trade/transport and application of the

biomass (chain of custody). 

Most schemes have a global coverage of both the origin and the chain of custody of biomass.

CSA-SFM focuses on biomass from Canadian forests. SFI focuses on biomass from Canadian and US forests.

These two schemes use the PEFC chain of custody standard to allow global tracking of biomass.

3. The elements of the supply chain covered

Schemes differ in the extent of supply chain coverage:

• Most schemes have ‘full supply chain coverage’ meaning that the scheme covers the complete biomass

chain from biomass production/forestry up to and including the bio-energy plant;

• The IWPB scheme will not include biomass production/forestry, but will instead approve the use of other

schemes for that purpose (meta standard approach). While GGL does include standards for forestry and

biomass production, in practice it also works via this meta-standard approach;

• The CSA-SFM and SFI scheme do only include forestry management, and use the PEFC chain of custody

standard to cover the supply chain.

3. Key elements of the sustainability standard of the schemes

3.1 Coverage of sustainability requirements (Principles & Criteria)

Schemes differ in their coverage of sustainability principless: some schemes include more sustainability

principles than other schemes. For example, the principle of ‘a positive greenhouse gas balance’ is a

requirement which is not covered by all schemes. 

Furthermore, the actual content of a principle may differ at the level of criteria and indicators (refer to

Module 310 for an explanation of the hierarchy of principles – criteria – indicators). Consequently, schemes

which ‘score’ comparable at the level of principles, may differ substantially in robustness and credibility

(depending on the contents of criteria and indicators).

Schemes also use different terms to define (sets of) certain sustainability requirements. Whereas one scheme

specifies ‘soil protection’, ‘water protection’ and ‘air protection’ as separate requirements, another scheme may

cover this under ‘environmental responsibility’. This complicates the comparison of schemes’ sustainability

requirements further. 

As a result of the above, it is not easy to compare the sustainability requirements of schemes in detail.

Operators who wish to make such a detailed comparison are recommended to study the schemes’ principles,

criteria and indicators, including any further guidance which the scheme documentation may contain. The

factsheets of the schemes (Modules 340 - 380) provide information on relevant scheme documentation.

In Table 3.3, a high-level comparison of schemes has been made. Principles used in the various biomass

schemes have been grouped in seven main ‘categories’. This has been done to reduce the variety in (names of)

principles. 
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Table 3.3 Summary of sustainability principles covered by certification schemes.

What appears from the table, is that all schemes cover most of the  ‘common’ sustainability principles, with

the exception of the ‘greenhouse gas balance’ and the ‘competition with local food security’. In addition, there

is a principal difference in how scheme deal with the principle of ‘carbon stock protection’.

The background and consequences of these differences is further discussed below:

Greenhouse gas balance

The principle of a positive greenhouse gas balance is not covered by forest management schemes. The primary

reason is that these schemes were and are primarily focused on material applications of forest biomass, and

less on energy production. Obviously, this was quite the opposite for the bio-energy schemes and the power

utilities’ schemes, which included the greenhouse gas criteria as a key element from the start.

Future sustainability requirements, set by governments, the energy sector or otherwise, are likely to include

some sort of greenhouse gas balance requirement (refer to Module 220). This means that forest management

NTA ISCC RSB GGL IWPB FSC PEFC CSA SFI

Respecting laws and regulations + + + + + + + + +

Legality

Greenhouse gas balance + + + + + - - - -

Protection of carbon stocks + + + - + + + + +

Environmental responsibility + + + + + + + + +

Protection of biodiversity; protection of soil, 

water, air; land conservation/rehabilitation

Local socio-economic performance + + + + + + + + +

Social well-being of employees and local population; 

human rights; labour rights; land rights; community 

relations; local prosperity; rural development

Good management practice + + + + + + + + +

Management planning; monitoring/assessment; 

continuous improvement

Avoid competition with local food + + + - - - - - -

security and other biomass

applications 

+ The principle is covered by the scheme (significant differences may exist in the contents of the principle (criteria and indicators)

- The principle is not covered by the scheme
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schemes will not be fully compliant with these requirements. Forest management schemes may respond by

adding a ‘greenhouse gas principle’, or developing a separate set/module of criteria specifically for forest

biomass intended for bio-energy applications.

Alternatively, operators may use a forest management scheme to show compliance with most government or

market sustainability requirements, e.g. in relation to biodiversity, and in addition use a separate audit/scheme

to show compliance with the greenhouse gas requirements. Government or market sustainability requirements

may specify how this would need to work in practice.

Note: The major forest management schemes covered in this Handbook indicate that currently they have no

plans to develop additional criteria or an additional module to cover greenhouse gas requirements. This may

change in future, e.g. if EU requirements would request this (refer to Module 220 for more information).

Competition with local food security and other local biomass applications 

This principle is covered by schemes which currently tend to focus on production of biomass feedstocks for

biofuels on agricultural land (in particular vegetable oils and sugar crops). The background lies in the discussion

on ‘food versus fuel’: increased land uptake for biofuel feedstock production may have an adverse effect on

local food security and on local and global food prices.

For solid biomass for bio-energy, this issue is currently less debated but may become a concern when global

biomass uptake for bio-energy increases further. In that case, the discussion will not focus on food (as wood is

not edible) but rather on the competition with material applications for wood, or local use as an energy source

versus export (Refer to Module 620 for more information on ‘indirect effects’).

Protection of carbon stocks

In relation to carbon stocks it is important to note that forest management schemes on one hand, and bio-

energy schemes  on the other hand, currently have a fundamentally different approach to carbon stocks.

The bio-energy schemes and power utilities’ schemes have developed their carbon stock criteria on the basis of

the EU Renewable Energy Directive, and the Commission Communication on sustainability criteria for solid

biomass (refer to Module 230). The Directive states that biomass shall not come from areas with high carbon

stocks, unless certain requirements have been met to ensure that carbon stocks remain intact (This is the ‘No,

unless’ approach).

On the contrary, forest management schemes do allow to harvest from high carbon stock areas, provided that

management practices do ensure long term conservation of carbon stocks (This is the ‘Yes, provided that’

approach).

3.2 Biomass traceability: chain of custody requirements
As explained in Module 320, the mass balance model and the segregated model are the most commonly used

chain of custody models for tracing certified solid biomass. In the mass balance model, biomass from certified

and non-certified sources can be mixed, as long as administration ensures that not more certified material is

claimed than has been produced. In the segregated model certified material and non-certified material are
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physically segregated in all stages of the supply chain.

All schemes discussed in this Handbook include both a mass balance model and a segregated model. The

models used by the schemes vary in technical specifications and requirements, e.g. in relation to which

operators need to be certified, at which level the administrative requirements do apply, and how reporting shall

be done Technical differences may have an impact on the complexity of the administration associated with

ensuring biomass traceability. Understanding these differences requires in-depth study of the chain of custody

requirements of the respective schemes. Most schemes have made these requirements available in separate

documentation.

It is beyond the scope of this handbook to compare technical aspects of the schemes’ chain of custody models. 

Another aspect which impacts biomass traceability (and claims made on ‘sustainable biomass’) is the mutual

recognition of biomass certification schemes. This aspect is dealt with in Section 3.4 below.

3.3 Provisions for waste & residues
Biomass schemes have categorized certain types of biomass as ‘residues’ or ‘waste’. For biomass classified as

residues or waste generally less sustainability criteria apply than for biomass which is not waste or residue. The

reasoning is that for residues and waste sustainability risks are less diverse and less significant than for biomass

which has tentatively been produced (e.g. on cropping land).

In practice it means that certification of biomass classified as waste or residue is easier than biomass which is

not classified as waste or residue.

Overall, the following categories of (solid biomass) waste & residues can be distinguished:

• Residues from forestry and agriculture: residues directly from the forest or from agriculture. This includes

e.g. branch and top wood;

• Residues from wood and other biomass processing activities: residues which arise when these materials are

processed. In the case of wood this may include sawdust, bark or unusable parts. Other biomass residues

may include residues from the agrifood processing industry;

• Waste wood: this is waste which arises after a wooden product has been discarded. Waste wood can be

clean, or can be contaminated (e.g. with paint)

• Other organic waste: organic waste other than wood, e.g. organic waste from households or grass cuttings

from road maintenance activities.

The table 3.4 below presents which biomass streams are considered as waste or residues by the respective

schemes, meaning that for those materials less sustainability criteria apply. 
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Operators are recommended to study the schemes’ detailed requirements on waste and residues. The schemes’

factsheets (Module 340-380) provide some further background information.

3.4 Recognition of other schemes
A certification scheme (scheme A) can recognize another certification scheme (scheme B), and thereby allow

biomass certified against that other scheme (B) to be accepted by a supply chain operator certified against the

first scheme (A), while maintaining its status as ‘certified biomass’. Recognition between schemes leads to

‘chain of custody efficiencies’, as material certified against different schemes can be mixed while maintaining a

sustainability claim on the total mixture.

The example in the box below explains how this works.

Recognition of forestry schemes by GGL

GGL has recognised FSC. This means that biomass from a FSC certified forest can be accepted by a GGL

certified supply chain operator and ‘travel’ further down the supply chain using the GGL chain of custody

model (while also maintain the FSC producer certificate). 

GGL has also recognised PEFC, meaning that the same applies to PEFC certified biomass.

Say that for example 10 tonnes of FSC certified biomass, 10 tonnes of PEFC certified biomass and 20

tonnes of non-certified biomass are accepted by a GGL certified biomass trader, and subsequently traded

further as one batch of biomass. The claim which can be attached to this batch is that 50% is GGL certified

biomass, and that of the certified biomass 50% is from FSC certified sources and 50% is from PEFC

certified sources.

NTA ISCC RSB GGL IWPB FSC PEFC CSA SFI

Residues from forestry and agriculture X X

Residues from biomass X X X X ?

processing activities

Waste wood X X X X X X X X X

Other organic waste X X X X X X X X X

Table 3.4 Classification of biomass as waste & residues, in selected biomass certification schemes.
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Currently, the recognition amongst biomass schemes is still very limited, with GGL being the only operational

scheme recognizing a number of other (forestry) schemes. It is expected that (mutual) recognitions will

increase with increasing use of certified solid biomass for bio-energy, as the need for chain of custody

efficiencies then becomes more apparent. Table 3.5 below provides an overview of the current recognitions

amongst solid biomass certification schemes.

The aspect of ‘other scheme recognition’ is something to consider for supply chain operators wishing to

become certified: certification against a scheme that recognizes other schemes allows the supply chain

operator to accept biomass certified against all these schemes, without having to obtain multiple certifications

himself.

4. Certification requirements
The certification requirements of a biomass certification scheme include the ‘rules of play’ for verification of

the biomass chain by independent auditors, and for the certification process.

As elaborated in Module 320, certification requirements comprise a diversity of (sometimes very technical)

aspects, e.g. the verification methodology, auditor requirements, validity of certificates, etc.. 

The schemes’ factsheets (Module 340 – 380) include details on each scheme’s certification requirements. An

in-depth comparison of the schemes’ certification requirements is beyond the scope of this Handbook. The

report referenced as [10] contains a thorough assessment of some of the major schemes’ certification

requirements.

It is important to note that in practice the rules of play do leave some room for the professional judgment and

interpretation by the individual auditor. This means that the robustness of certification requirements does not

only rely on written standards and guidelines, but also on how they are applied in practice.   

Schemes which have been recognized

Scheme which recognizes NTA 8080 ISCC RSB GGL IWPB FSC PEFC CSA SFI

NTA 8080 n.a. - - - - - - - -

ISCC - n.a. - - - - - - -

RSB - - n.a. - - + - - -

GGL - - - n.a. - + + + +

IWPB1 ? ? ? ? n.a. ? ? ? ?

FSC - - - - - n.a. - - -

PEFC - - - - - - n.a. + +

CSA - - - - - - + n.a. -

SFI - - - - - - + - n.a.
1 Currently it is still unknown which schemes  will be recognized under the IWPB standard.

Table 3.5 Recognitions amongst solid biomass certification schemes.
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5. Certification costs and benefits

Costs for certification include both direct and indirect costs. 

Directs costs generally comprise two components:

1. Costs related to external verification, i.e. the costs associated with hiring a third-party auditor. These costs

are payable to the auditing company;

2. Costs related to participation in the certification scheme. This may comprise of a membership fee, a fee per

certificate and/or a fee based on volume of biomass or company size. These costs are payable to the

certification scheme owner (sometimes via the auditor).

Indirect costs relate to costs which an operator needs to make in order to achieve compliance with the

certification scheme requirements. Generally, these costs comprise:

1. Costs related to preparation for certification. This includes e.g. man hours of internal staff, or costs related to

hiring external consultants. Also, costs for setting up administrative systems (e.g. document management)

systems belong to this category

2. Costs related to investments required to comply with sustainability criteria. This may include very different

sorts of costs e.g. additional costs for protective clothing & equipment, investments in waste water

treatment facilities. A separate type of costs are opportunity costs, e.g. when a piece of land is set aside for

biodiversity enhancement it will not generate revenues from biomass grown on that land.

The overall costs related to solid biomass certification can vary significantly, and depend i.a. on:

1. The type of certification which an operator wishes to achieve. Generally, direct and indirect costs of chain-

of-custody certification are lower than for certification of biomass production or forest management, as less

requirements do apply for chain-of-custody certification;

2. The size and complexity of the operations subject to verification (this relates both to biomass

production/forest management and chain-of-custody certification);

3. The certification scheme. Requirements of certification schemes vary, which impacts on the indirect costs of

certification. Furthermore, the direct cost structure of schemes varies, depending on the type, size (and

sometimes location) of the operations.  

As a consequence of the above, it is not possible to make in this Handbook a detailed (quantitative)

comparison of schemes’. certification costs. The reader is recommended to review the schemes’ websites for

the latest information on certification costs in their particular situation.

Benefits of certification

Sustainability certification of solid biomass for energy applications does generally not lead to market

premiums (that could cover part or all of the costs related to certification). Certified biomass is increasingly

considered as part of biomass chain actors’ licenses to operate, without premiums being paid by buyers of that

biomass (refer to Module 220 for more information on objectives of sustainability certification).

Consequently, benefits of certification are primarily indirect, and the financial (benefit) component is often

difficult to quantify. Some of the indirect benefits of certification include:

1. Improved operational practices, leading to more efficiency and/or cost reductions; 

2. Improved stakeholder relations, as certification schemes request consultation/dialogue with relevant

stakeholder groups;
3. Better access to capital, as certification may reduce project risks for financers.
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6. Other scheme features
This section includes a description of various other scheme features, i.e. the schemes’ track records, scheme

governance, perceived credibility of certification schemes, and availability of tools and guidance for scheme

users.

Track record

Table 3.6 below provides a general summary of the track record of the various scheme. Details on the number

of certificates issued (Status August 2013) can be found in the schemes’ factsheets (Module 340 to 380), and

on the respective schemes websites.

Approximate time Principal types of biomass certified, Geographic coverage of 

of  operation and applications of that biomass certification of biomass 

production1

NTA Since 2009 Solid biomass residues for electricity/ Netherlands 

8080 heat generation (primarily wood)

ISCC Since 2009 Primary production of feedstocks for Global

transport biofuels (vegetable oils, sugar 

crops, etc.)

RSB Since 2011 Primary production of feedstocks for Global

transport biofuels (e.g. jatropha)

GGL >10 years Solid biomass for electricity/ Global

heat generation (primarily wood)

IWPB Not yet operational n.a. n.a.

FSC >20 years Forest biomass (wood), mainly for non- Global

energy applications (paper, furniture, etc.)

PEFC >20 years Forest biomass (wood) , mainly for non- Global

energy applications (paper, furniture, etc.)

CSA >20 years Forest biomass (wood) , mainly for non- Canada

energy applications (paper, furniture, etc.)

SFI >20 years Forest biomass (wood) , mainly for non- Canada/USA

energy applications (paper, furniture, etc.)
1 This relates to the location where biomass was produced. Generally, the (certification of) supply chains has a more international character. 

Table 3.6 Key features of schemes’ track records

Perceived credibility of certification schemes

It is difficult to objectively compare the credibility of certification schemes: the credibility of a scheme

depends on many factors, and also on which stakeholder you ask. 

It is beyond the scope of this Handbook to discuss and potentially evaluate the credibility of biomass

certification schemes in detail. Instead, operators who are considering biomass certification are strongly

recommended to talk to their stakeholders on certification scheme credibility, and to weigh the perceived

credibility against aspects such as costs, track record, flexibility, etc. 
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Operators are also recommended to take notice of the ISEAL Credibility Principles and the ISEAL Standard

Setting Code [5] (also refer to the box below). 

Of the schemes considered in this Handbook, RSB and FSC are full ISEAL member, meaning that these schemes

have been independently assessed against the ISEAL requirements as outlined above, and do comply with

these requirements. The fact that the other schemes discussed in this Handbook are not an ISEAL member

does not mean that these schemes are less or not credible. Schemes may have other reasons not to become a

ISEAL member. 

The ISEAL Alliance, ISEAL Credibility Principles and ISEAL Standard Setting Code 

The ISEAL Alliance

The ISEAL Alliance is a non-governmental organization whose mission is to strengthen sustainability

standards systems or, more specifically, to: 

- Improve the impacts of standards; 

- Define credibility for sustainability standards; 

- Increase the uptake of credible sustainability standards; 

- Improve the effectiveness of standards. 

ISEAL membership is open to all multi-stakeholder sustainability standards and accreditation bodies that

demonstrate their ability to meet the ISEAL Codes of Good Practice and accompanying requirements, and

commit to learning and improving.  Through membership in ISEAL, standards systems show a commitment

to supporting a unified movement of sustainability standards. ISEAL also has a non-member, subscriber

category to engage with governments, researchers, consultants, private sector organisations, non-profit

organisations and other stakeholders with a demonstrable commitment to the ISEAL objectives. 

ISEAL Credibility Principles

Sustainability Standards scheme owners clearly define and communicate their sustainability objectives

and approach to achieving them. They make decisions that best advance these objectives.

Improvement Standards scheme owners seek to understand their impacts and measure and demonstrate

progress towards their intended outcomes. They regularly integrate learning and encourage innovation to

increase benefits to people and the environment.

Relevance Standards are fit for purpose. They address the most significant sustainability impacts of a

product, process, business or service; only include requirements that contribute to their objectives; reflect

best scientific understanding and relevant international norms; and are adapted where necessary to local

conditions.

Rigour All components of a standards system are structured to deliver quality outcomes. In particular,

standards are set at a performance level that results in measurable progress towards the scheme’s

sustainability objectives, while assessments of compliance provide an accurate picture of whether an entity

meets the standard’s requirements.  
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Engagement Standards-setters engage a balanced and representative group of stakeholders in standards

development. Standards systems provide meaningful and accessible opportunities to participate in

governance, assurance and monitoring and evaluation. They empower stakeholders with fair mechanisms to

resolve complaints.

Impartiality Standards systems identify and mitigate conflicts of interest throughout their operations,

particularly in the assurance process and in governance. Transparency, accessibility and balanced

representation contribute to impartiality. 

Transparency Standards systems make relevant information freely available about the development and

content of the standard, how the system is governed, who is evaluated and under what process, impact

information and the various ways in which stakeholders can engage.

Accessibility To reduce barriers to implementation, standards systems minimise costs and overly

burdensome requirements. They facilitate access to information about meeting the standard, training, and

financial resources to build capacity throughout supply chains and for actors within the standards system. 

Truthfulness Claims and communications made by actors within standards systems and by certified

entities about the benefits or impacts that derive from the system or from the purchase or use of a

certified product or service are verifiable, not misleading, and enable an informed choice.

Efficiency Standards systems refer to or collaborate with other credible schemes to improve consistency

and efficiency in standards content and operating practices. They improve their viability through the

application of sound revenue models and organisational management strategies.

ISEAL Standard Setting Code

Requirements on the standards development process include: 

- Clearly defining the objectives of the standard and justifying its need 

- Identifying affected stakeholders and providing them opportunities to participate 

- Having public consultations and ensuring a balance of interests 

- Making the standard publicly available and reviewing it on a regular basis 

Requirements on the structure and content of the standard include: 

- Ensuring that the standard’s requirements contribute directly to achieving the objectives 

- Ensuring the content of the standard is clear, relevant to the market and builds on regulations 

- Ensuring that the standard is locally applicable, while also globally consistent in its interpretation 

- Working to harmonise standards where content or scope overlaps 



M
O

D
U

L
E

 
3

2
0

28

6. References

[1] CSA-SFM. Scheme documentation from www.csasfmforests.ca

[2] FSC. Scheme documentation from www.fsc.org

[3] GGL. Scheme documentation from www.greengoldcertified.org

[4] ISCC. Scheme documentation from www.iscc-system.org

[5] ISEAL Alliance. Scheme documentation from www.iseal-alliance.org

[6] IWPB. Scheme documentation from www.laborelec.be

[7] NL Agency (2012). When is biomass a residue? – An inventory of definitions used in legislation and

certification schemes (in Dutch). Utrecht (the Netherlands), October 2012.

[8] NL Agency (2011). How to select a biomass certification scheme? Utrecht (the Netherlands), May 2011.

[9] NL Agency (2012). Selecting a biomass certification system – a benchmark on level of assurance, costs and

benefits. Utrecht (the Netherlands), March 2012.

[10] NTA 8080. Scheme documentation from www.nta8080.org

[11] PEFC. Scheme documentation from www.pefc.org

[12] RSB. Scheme documentation from www.rsb.org

[13] SFI. Scheme documentation from www.sfiprogram.org



M
O

D
U

L
E

 
3

3
0

29

HANDBOOK SUSTAINABIL ITY  CERTIF IC ATION OF SOLID  B IOMASS FOR ENERGY PRODUCTION

Module 330: How to select a biomass certification

scheme?    (Version – November 2013)

Contents of this module

This module provides practical guidance to operators in selection a sustainability certification scheme for

solid biomass. It includes a decision tree which helps an organization decide which certification scheme is

necessary or most appropriate  in a particular situation.
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Biomass processor

Are you a forest manager?

A sustainable forest

management scheme

is most appropriate.

Consider NTA 8080, RSB, ISCC, GGL 
(Note: None of these schemes has a large 

track record in certification of solid biomass

production. Thus, a thorough evaluation 

is required of which scheme is most

appropriate in your particular situation. 

Refer  to Module 320 for guidance).

Do your clients

(biomass buyers) 

request a certain type of

certification?

Consider certification

against the preferred

scheme, and ensure that

suppliers can deliver

(alternatively renegotiate

terms & conditions with

suppliers and clients)

Certification against the

GGL scheme allows

flexibility with respect to

the sourcing of certified

biomass (GGL recognition

of other schemes).

Other schemes to consider

include NTA 8080, RSB,

ISCC, GGL, 

Other aspects to consider:

- ensure that suppliers can

deliver (or renegotiate 

terms & conditions)

-stakeholders’ views

Are you a producer of 

biomass other than 

forestry (plantation/

agriculture)?

Are you a supply chain

operator taking legal

ownership of biomass you

trade or transport?

Are you a transporter or

trader which is not taking

legal ownership 

of biomass?

Are you a producer of bio-

energy (electricity/heat)?

Certification is not a

requirement, as you are 

not a forest manager,

biomass producers and/or

supply chain operator 

taking legal ownership

of biomass

NO

NO

NO

NO

NO

YES

YES

YESYES

YES

YES

Select one of the following schemes:

NTA 8080, RSB, ISCC, GGL.

GGL allows maximum flexibility 

with respect to sourcing of certified

biomass (recognition of other

schemes).

Other aspects to consider:

- regulatory requirements

(government approved schemes

required?)

- voluntary market agreements

- ensure that suppliers can deliver 

(or renegotiate terms & conditions)

-stakeholders’ viewes

Forestry activities in USA:

consider SFI and FSC 

Forestry activities in

Canada: consider  CSA-SF

and FSC standards 

Forestry activities in other

countries: study availability

of FSC and/or PEFC 

national standards

Certification is not required. 

Refer to Module 320 for

more information.

Which
scheme
is most
appro-
priate 

depends
i.a. on your

geo-
graphic
location




