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Abstract 

Blueprint of sustainability certification schemes for bio-based products is structured 

in SAT-ProBio framework. It contains two key tools: (1) a sustainability assessment 

tool (IAT) – for the assessment of specific bio-based products enabling also the 

comparison of the bio-based products against fossil-based products, and (2) the 

sustainability certification tools (SCT) – as an overarching umbrella, describing the 

methodological framework and underpinnings. The blueprint provides with 

information on the most relevant sustainability assessment aspects concerning bio-

based products and related value chains, that can be further used by policy makers, 

regulatory bodies, industries, associations, and the civil society.  

The IAT and the three tools of SCT: Benchmarking Platform (BP), Framework Rules 

(FR) and Building Blocks (BB) can be applied separately or complementary. IAT can 

be applied by companies for sustainability self-assessment, benchmarking, eco-

design and pre-check sustainability certification process; BP enables to contrast a 

bio-based product with existing certification schemes; FR describes rules for 

management of certification scheme; BB provides opportunity to select criteria and 

indicators according to a specificity of sustainability assessment. All tools 

complement each other in the thorough sustainability assessment in the light of 

current regulations and construct the fundament for standard documentation. 
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Executive summary 

The assessment of the sustainability of bio-based products is a key component both for 

consumers acceptance and for developing an efficient and meaningful policy framework for bio-

based products. While there are already frameworks in place for the sustainability assessment 

of biomass and biofuels, the initiatives for bio-based products are still partly in their infancy. To 

advance the much-needed sustainability transition towards a circular bio-based economy, an 

inter- and transdisciplinary approach is required. Specifically, an approach that assesses the 

pillars of sustainability (environmental, social, economic), along with potential overlaps, while 

avoiding double counting. Developing such a comprehensive approach is not a straightforward 

task given the limitations on market data availability and methodological frameworks failing to 

bring together the three dimensions of sustainability for fostering the market development of 

bio-based products. Against this background, in order to promote a more efficient and 

harmonized policy regulation framework and because of the need to foster the market-pull of 

bio-based products, the consortium of STAR-ProBio project channels the most innovative outputs 

into the SAT-ProBio framework designed for sustainability assessment and certification of bio-

based products.  

SAT-ProBio framework provides two tools: (1) a sustainability assessment tool (IAT, Integrated 

Assessment Tool) – as a tailored instrument for the assessment of specific bio-based products 

enabling also the comparison of the bio-based products against fossil-based products, and (2) a 

sustainability certification tool (SCT, Sustainability Certification Tools) – as an overarching 

umbrella, describing the methodological framework and underpinnings. The SAT-ProBio provides 

with information on the most relevant sustainability aspects concerning bio-based products and 

related value chains that can be further used by policy makers, regulatory bodies, industries, 

associations, and the civil society. Both tools can be used by all the aforementioned stakeholders 

and companies in order to assess specific bio-based products sustainability. 

The overarching goal of the SAT-ProBio framework is to support industrial, political and R&D 

stakeholders of the bioeconomy in sustainability assessment and certification of bio-based 

products. Specifically, the SAT-ProBio framework provides:  

 a methodology and guidance for companies to assess sustainability aspects of bio-based 

products and services throughout the entire life-cycle, based on STAR-ProBio criteria and 

indicators [1], demonstrated in a specific case study;  

 the benchmarking platform for identification of a common denominator between existing 

sustainability certification schemes; it shall give information about mutually agreed 

certification schemes and their products, provide service to stakeholders of the 

bioeconomy and shall ensure a long-term communication amongst stakeholders, 

facilitating future developments of existing frameworks and schemes.  

 a set of harmonized factsheets presenting the STAR-ProBio criteria and indicators 

together with description and methodologies for quantification. 

 a guidance through a set of rules for the management of the bio-based product 

certification solution; they include the selection of system boundaries, the allocation rules 

of by-products, the selection rules of relevant criteria and indicators, the collection of 

representative actual data for the assessment and other important aspects to trace and 

document sustainability along life cycle supply chain.  

Life Cycle Thinking presumes that all the activities associated with bio-based product 

manufacturing and sustainability assessment begin from and end in the ecosystem. Therefore, 

                                           
1 STAR-Probio criteria and indicators were developed by technical work packages of STAR-ProBio project: WP 2 (upstream 
LCA), WP3 (downstream LCA), WP4 (techno-economic), WP6 (social), WP7 (land use); available in deliverables: 
www.star-probio.eu  

http://www.star-probio.eu/
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the SAT-ProBio sustainability assessment framework considers the full life-cycle of bio-based 

products. For this reason, the supply chain that implies different stages from raw materials 

acquisition to a final product delivered to consumers is completed with a supply chain associated 

with the used product stage and end-of-life options. Consequently, the sustainable life-cycle 

supply chain of bio-based products can be defined as a system of activities and involved actors 

that begins with acquiring primary raw materials (biomass), transformation processes into 

intermediate or finished products and delivering them to the end consumers assuming that the 

used products may be reused or undergo end-of-life treatments including recycling (if applicable) 

to re-enter any stage of the supply chain as the secondary material, energy generation or 

decomposition to biological nutrients (e.g. composting). [2] 

IAT, Integrated Assessment Tool provides a methodology for companies to both qualitatively 

and quantitatively assess environmental, social, economic, circularity and ILUC aspects of 

sustainability of bio-based products and services throughout the entire life-cycle. It enables 

companies from bio-based industries to conduct internal sustainability assessments of their 

products for benchmarking, eco-design and sustainability qualification purposes. It lends itself 

as the basis for further developments like the tuning of environmental labels aiming at 

supporting well-informed decisions, thus increasing the market of qualified and more sustainable 

bio-based products. Accordingly, the IAT allows organizations to investigate what are the 

“interactions” of bio-based product on a wide range of sustainability areas, enabling them to 

identify areas of improvement, benchmarking and, thanks to the communication format, to be 

more transparent with the different stakeholder groups. Specifically, the implemented scoring 

system allows for determining how well a bio-based product performs compared to an “ideal 

performance”. IAT has a strong focus on applicability and business relevance, and seeks finding 

a compromise between applicability of the tool by companies and the coverage of sustainability 

impact categories for each area of protection [3]. Furthermore, the proposed tool combines 

system approach with product approach. 

IAT encompasses of the three dimensions of sustainable development, social, economic and 

environmental, and highlights separately cross-cutting aspects, such as circularity and indirect 

land use change (ILUC) (Figure 0.1).  

 

Figure 0.1: Sustainability pillars of IAT 

                                           
2 STAR-ProBio D4.1 Techno-economic sustainability analysis methodology on natural resources for bio-based products, 

conversion routes and end-of-life alternative valorisation options (internal report).  
3 A cluster of the underlying themes of concern for the stakeholders that the assessment centres on i.e. Human wellbeing, 

Ecosystem quality and Resources  
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The IAT is based on the IAT matrix [4] which covers a set of 24 principles, 32 criteria and 48 

indicators followed by relevant metrics and methodologies as well as management rules on the 

application.  

 

Figure 0.2: Areas of protection within sustainability pillars.  

The areas of sustainability aspects (Figure 0.2) were assessed according to existing and STAR-

ProBio developed methodologies:  

 Life Cycle Assessment (LCA) methodology for quantitatively tackling aspects related to 

the environmental pillar, which have been integrated with a set of qualitative indicators 

to better define the context and the commitment of economic operators compared to the 

areas of protection;   

 Soil erosion (RUSLE method) and affected biodiversity (JRC method) associated with the 

biomass production 

 A tool for identifying ILUC risks for the bio-based product under assessment 

 Social Life Cycle Assessment (S-LCA), based on the methodology reported in the 

Handbook for Product Social Impact Assessment;  

 Environmental Life Cycle Costing (E-LCC), related to the economic assessment of the life 

cycle costing (LCC) of a bio-based product; 

 Circularity principles and metrics. 

Considering its applicabilty by stakeholders, the IAT was tested within the PLA packaging case 

study. The test results enable one to identify weaknesses, limitations and areas for improvement. 

SCT, Sustainability Certification Tools explores links to the various and manifold sustainability 

certification practices in the EU Bioeconomy. The aim of SCT is to support and implement the 

STAR-ProBio results into the current certification landscape. The structure of SCT contains three 

smart tools that can be used exclusively or complementary. There are (i) Benchmarking Platform 

(BP) and related (ii) framework management rules (FR) to benchmark the standards of existing 

certification schemes and to describe the status quo in sustainability certification. Furthermore, 

the BP aims to define a common denominator between the compared schemes. The internal 

assessment conducted with the IAT enables companies to understand to which extend the 

                                           
4 The IAT matrix provides in tabular form a complete set of principles, criteria and indicators followed by additional 
elements of sustainability assessment including life-cycle stages, thresholds, type of indicators, comparability with fossil 
counterparts. 
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sustainability risks identified by the IAT are already covered by the indicators and criteria in 

existing certification schemes. Additionally, the BP will establish a link to the existing STAR-

ProBio stakeholder community that could last beyond the lifetime of the project. The third tool 

composes (iii) the building blocks (BB) of certification schemes that include a set of factsheets 

with criteria and indicators for the transfer of STAR-ProBio results into the existing certification 

landscape.  

The structure of the BP is illustrated in Figure 0.3. 

 

Figure 0.3: Structure of the Benchmarking Platform 

The Benchmarking Platform is designed to benchmark participating certification schemes 

according to a set of defined items. By doing so, the benchmarking process will focus on general 

aspects regarding (i) the “nature” of the criteria and indicators included in the schemes (Supply 

Chain Level) or (ii) the operation and governance or scheme management approach (System 

Level).  

Criteria and indicators described within the Building Blocks (BB) have been sourced from 

different methodological approaches and perspectives (e.g. LCA and non-LCA based). The 

integration of criteria and indicators into a common structure for an assessment of bio-based 

products followed two steps: 1) the development of an inventory and 2) the development of 

factsheets (Annex C1: SAT-ProBio BB Factsheets.pdf) 
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1. Introduction  

The fusion of technologies linking physical, digital and biological spheres shapes modern 

economic activities that pave the way for the fourth industrial revolution (4IR) and associated 

regulations. The avant-garde of the transition is allied with the sustainable development of 

circular bio-based economy, with a strong emphasis on new versatile inputs from renewable 

resources, new bio-based products and new innovative processes [5]. The EU Bioeconomy 

Strategy by 2030 defines “the European way: being economically viable with sustainability and 

circularity in the driver's seat” [6]. In order to meet the headline target, the key focus is on 

carbon neutrality with “negative emissions” and carbon sinks; turning bio-waste, residues and 

discards into valuable resources; maintaining the healthy ecosystems, including land 

degradation neutrality; and improving social well-being. The EU policy on bioeconomy is in 

accordance with the UN’s 2030 Agenda for Sustainable Development7 with 17 Sustainable 

Development Goals and 169 targets providing a new global policy framework towards ending 

poverty, fighting inequalities and mitigating climate change. The EU is supporting the 

implementation of the Agenda by monitoring SDGs with the use of the EU SDG indicator set. 

This set comprises 100 different indicators, including 41 multi-purpose indicators, assuming that 

there is an upper limit of indicators for an effective monitoring and communication. [8]  

The transition process to bioeconomy will be strongly associated with the growing use of raw 

materials to manufacture bio-based products that can be wholly or partly derived from 

biomass [9]. The incorporation of new bio-based products requires a reliable sustainability 

assessment framework and practical guidance for effective implementation in practice. The 

sustainability framework is an important instrument in both the general policy on bio-based 

products and the consumer acceptance. While there are already frameworks in place for the 

sustainability assessment of biomass, bioenergy and bio-based products [10,11,12] on a standard 

level, initiatives for sustainability claims for bio-based products are still very much focussed on 

specific sectors within the bioeconomy. Considering those preconditions, advancing the much-

needed sustainability transition towards a circular bio-based economy requires an inter- and 

transdisciplinary approach, which considers all pillars of sustainability, along with potential 

overlaps for bio-based products. 

Against this policy background the bio-based products shall be coherent with and contribute to 

the European sustainable and circular bioeconomy framework and form part of a broader 

framework by complying with global SGDs. 

The consortium of STAR-ProBio project has conducted a thorough analysis of the existing 

certification and standardisation landscape and developed coherent criteria and indicator sets 

aiming at enhancing and further developing existing sustainability certification schemes and 

assessment approaches (WP1). The research teams involved in work packages WP2-7 came up 

with a comprehensive set of research findings that compose the foundation for the blueprint on 

                                           
5 STAR-ProBio D8.1 Recommendations concerning current sustainability standards associated with bio-based products 

and amendments to current standards of bio-based products. 
6 Communication from the Commission to the European Parliament, the Council, the European economic and social 

committee and the committee of the Regions. COM(2018) 673. 11 October 2018. 
7 A/RES70/1. Transforming our world: the 2030 Agenda for Sustainable Development. Resolution adopted by the 
General Assembly on 25 September 2015. 
8 Indicators for monitoring the sustainable development goals (SDGS) in an EU context. EC 28 April 2017. 
9 EN 16575:2014 Bio-based products – Vocabulary. 
10 NTA 8080-1:2015 (sustainability); NTA 8080-2:2015 (chain of custody) 
11 ISO 13065:2015 Sustainability criteria for bioenergy. 
12 EN 16751:2016 Bio-based products. Sustainability criteria. 

https://www.nen.nl/NEN-Shop/Norm/NTA-808012015-en.htm
https://www.nen.nl/NEN-Shop/Norm/NTA-808022015-en.htm
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sustainability assessment of bio-based products (WP8) while WP9 complemented the blueprint 

with the instrumental supporting policy makers in assessment of policy actions. 

The landscape of sustainability assessment tools is not mature and even if there are numerous 

tools available there is none complete enough to be commonly accepted or recommended for 

the bioeconomy as a whole. WP1 has shown that a significant number of well-developed and 

relevant sustainability assessment and certification schemes exists within the different sectors 

and niches of the bioeconomy. However, it also identified a number of potential gaps regarding 

sustainability principles, criteria and indicators within the existing schemes [13]. In particular, it 

was concluded that existing standards and certification schemes tend to lack focus on the 

assessment of end-of-life and circularity aspects, the risk of indirect land use changes, and that 

social and economic impacts are addressed superficially. In this regard, the project has 

developed a harmonised framework for environmental life cycle assessment (LCA: WP2-3, WP7), 

social LCA (S-LCA, WP5-6), and techno-economic assessment of life cycle costing (LCC, WP4), 

which will support the hitherto existing sustainability frameworks, standards and certification 

schemes. WP9 findings expand the sustainability framework of bio-based products to support 

policymakers in ensuring the effectiveness of policy regulations/instruments on the market 

uptake.  

The closing deliverable of STAR-ProBio project comprises two interlinked products:  

1. SAT-ProBio framework aiming at assisting stakeholders of the bioeconomy in 

sustainability assessment of bio-based products (WP8). 

2. SYD-ProBio tool aiming at assisting policy makers to make informed decisions on the 

impact of policy instruments on the market uptake of sustainable bio-based products 

(WP9).  

The SAT-ProBio framework is composed by different tools that entail the STAR-ProBio developed 

criteria and indicators together with relevant descriptions and methodologies for individual 

lifecycle phases of bio-based products and the entire value chain as well as the solutions for the 

efficient communication either to business, consumers and governments. The basis for the SYD-

ProBio tool is a dynamic model of policy analysis for creation of a level playing field through 

monitoring bioeconomy development on the European and member state level. 

Both the products are complementary and undergo the Regulatory Cycle model [14] that was 

taken into account in valuation of the impacts of regulatory policy on the market uptake of bio-

based products and developing associated policy and legislation.  

 

Figure 1.1 The Regulatory Cycle in application to regulations on sustainable development of 

bio-based products 

                                           
13 STAR-ProBio D1.1: Report on identified environmental, social and economic criteria/indicators/requirements and 
related “Gap Analysis” (confidential) 
14 IMPEL 2018. Doing The Right Things (IED). Combined guidance 2018/ A Step by step guidance for permitting and 

inspection. 
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The regulatory cycle presented in Figure 1.1 involves five interrelated sequential steps and 

begins with the definition of goals and objectives. Then, specific measures related to the 

sustainability assessment and certification of bio-based products are to be developed. Based on 

these measures, the policy can be reviewed and further revision of goals and objectives can be 

made. In this way, the regulatory cycle can be repeated. 

This report describes in details the SAT-ProBio framework. The starting point for development 

of the SAT-ProBio framework comprises different criteria and indicators as well as the scientific 

methodologies for sustainability assessment of bio-based products in conformity with the current 

certification schemes, which have been created by the STAR-ProBio consortium in the course of 

the project.  

1.1. Structure of the report 

The report presents the SAT-ProBio systemic framework for sustainability assessment of bio-

based products, scope and objectives as well as description of its tools and interlinkages. The 

report is organized into parts:  

Part A: SAT-ProBio framework (Chapter 2) 

Part B: Integrated Assessment Tool (Chapter 3)  

Part C: Sustainability Certification Tools (Chapter 4), including: 

 the benchmarking platform including framework for its use and illustrative application of 

the benchmarking methodology (Chapter 4.2); 

 the framework rules of the benchmarking platform (Chapter 4.3) 

 a set of criteria and indicator factsheets (Chapter 4.4).  

Part D: Conclusions and outlook (Chapter 5) 
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2. SAT-ProBio framework 

2.1. Scope, goal and objectives 

2.1.1. Smart tools of SAT-ProBio framework 

The SAT-ProBio framework demonstrates the applicability of STAR-ProBio results to the existing 

landscape of bio-based product certification schemes and for sustainability assessments of bio-

based products. SAT-ProBio is composed of two self-contained, smart tools to be used as an 

integrated framework or separately, in connection with a specific area of sustainability (Figure 

2.). The integrated assessment tool (IAT) helps to explore the scope of integrated application of 

the STAR-ProBio criteria and indicators to sustainability assessment and communication. The 

second part, the Sustainability Certification Tool (SCT), provides linkage to current certification 

schemes, and is composed of a set of criteria and indicator factsheets serving as building blocks 

(BB) of sustainability assessment, a benchmarking tool and a platform (BP) to support the 

establishment of SAT-ProBio links to stakeholders and market actors working with the current 

product certification schemes and the framework rules (FR) for the real operation of the SCT.  

 

Figure 2.1: The smart tools of SAT-ProBio framework 

According to the SAT-ProBio framework architecture, smart tools of the SAT-ProBio framework 

and their mutual connections within the framework can be characterised as follows:   

Integrated Assessment Tool (IAT) is a sustainability assessment and communication  tool 

which operationalizes main results of the STAR-ProBio technical work packages. It includes 

criteria and indicators (to which principles have been associated following the EN 16571:2016) 
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and provides a methodological framework for assessment and technical requirements. The IAT 

is based on the combination of the following methodologies:  

 Life Cycle Assessment (LCA) methodology for quantitatively tackling aspects related to 

the environmental pillar, which have been integrated with a set of qualitative indicators 

to better define the context and the commitment of economic operators compared to the 

areas of protection;   

 Soil erosion (RUSLE method) and affected biodiversity (JRC method) associated to the 

biomass production 

 A tool for identifying ILUC risks for the bio-based product under assessment 

 Social Life Cycle Assessment (S-LCA), based on the methodology reported in the 

Handbook for Product Social Impact Assessment;  

 Environmental Life Cycle Costing (E-LCC), related to the economic assessment of the life 

cycle costing (LCC) of a bio-based product; 

 Circularity principles and metrics. 

Besides, the IAT constructs the basis for standard documentation on sustainability assessment 

of bio-based product (STAR-ProBio D8.3). 

Sustainable Certification Tools (SCT) is a blueprint integrating three smart tools, which 

establishes links to existing activities in the product certification landscape: 

Benchmarking Platform (BP) is complementing the assessment from the IAT with the 

perspective on the state of the art in sustainability certification. A stakeholder working on BP 

compares the standards of existing certification schemes in order to define a common 

denominator between the compared schemes. The outcome of a benchmarking process can be 

used by certification scheme operators to mutually recognize other schemes and their certified 

products. Additionally, the BP shall support establishing a link to different, existing stakeholder 

communities that could evolve alongside the dynamic sustainability standard development.  

Building Blocks (BB) comprises an open dataset of single criteria and indicator factsheets. The 

STAR-ProBio principles, criteria and indicators do represent LCA & LCC as well as indicators 

addressing iLUC, social and circularity aspects. BB aims at organizing these criteria and indicators 

according the general logic of a product certification approach and to provide their coherent and 

uniform presentation. Additionally, the factsheets include information on the pre-conditions for 

applicability or limitations of the criteria and indicators, which support the potential transfer of 

the results. Consequently, BB can address gaps identified by the benchmarking platform.  

Framework Rules (FR) provides a set of rules for the management of the framework. This set 

of rules describe requirements for the practice of certification schemes. 

2.1.2. Objectives and interaction of the tools 

The scope of the SAT-ProBio framework is defined in harmony with the scope of the standards 

EN 16751:2016 Sustainability criteria for bio-based products and the standard ISO 13065:2015 

Sustainability criteria for bioenergy. Following the common basis of the two relevant reference 

standards as well as EN 16848:2016 Bio-based products - Requirements for Business to Business 

communication of characteristics using a Data Sheet and EN 16935:2017 Bio-based products. 

Requirements for Business to Consumer communication and claims, the objectives of the 

sustainability analysis within SAT-ProBio framework aim at: 

 Procurement process (to compare and mutually recognize among different products in 

the market of certified and non-certified sustainable bio-based products) 
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 Continual improvement process of the value chain by involved stakeholders (to compare 

and also recognize among the alternative sources of raw material feedstock, pathways of 

processing, location for the production of a certified and non-certified bio-based product, 

etc.) 

This explicit comparison requires assessing the absolute (with the help of the BP) and relative 

sustainability aspects (with the help of the IAT) of a bio-based product at any stage of supply 

chain and EoL option according to the specific priorities of the party conducting the analysis. 

Therefore, the ambition of the STAR-ProBio consortium was to provide an universal sustainability 

certification approach in order to support industrial, political, R&D and other stakeholders of the 

bioeconomy in sustainability assessment and certification of bio-based products. Furthermore, 

the SAT-ProBio framework shall facilitate the uptake and implementation of STAR-ProBio results 

in the landscape of existing sustainability standards and schemes.  

The SAT-ProBio framework was developed as complementary smart tools, which can be used 

either in a combined manner for the sustainability assessment of bio-based products or as stand-

alone applications, focusing on specific areas of sustainability assessment. For instance, the 

integrated assessment tool, which was developed as an internal assessment tool for companies, 

can serve as a feasible instrument to understand the hotspots for sustainability risks of a given 

bio-based product (Figure 2.2). Consequently, the outcome of a sustainability assessment by 

IAT can be used by a company to prepare for sustainability certification. In this regard, the 

results of the IAT could help to identify suitable certification schemes, covering especially those 

sustainability hot-spots highlighted by the IAT. This step can be guided by the results of the BP, 

which basically describes which sustainability criteria can be considered as state-of-the-art ones 

(and mutually agreed by the BP) in sustainability certification of a given bio-based product. Also, 

if the use of both tools reveals a mismatch, i.e. that the identified hotspots from the IAT 

assessment are not appropriately covered in sustainability certification schemes, than it will be 

an indication of a gap that might potentially be eliminated owing to the support of the BP or the 

indicator factsheets (the BB if the identified gaps are related to the indicators identified for each 

area of concern). On the other hand, if the current interpretation of SAT-ProBio sustainability 

assessment and the recognized certification scheme will be unable to cope with detected 

hotspots, then such undeveloped sustainability aspects require a solution. The above approach 

enables continuous improvement of SAT-ProBio. 

 

Figure 2.2: An example of integration of SAT-ProBio tools 
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Consequently, the SAT-ProBio framework by providing information on sustainability of bio-based 

products can assist: 

a) Companies  

 in assessing the sustainability performance of manufactured bio-based products; 

 in procurement and sales process by accepting benchmarked certified schemes and  

products; 

 in making B2B effective sustainability claims along the supply chain;  

 in promoting advocacy campaigned and lobbing activities. 

b) Economic operators, investors and industries associations 

 when developing guidelines for a sound, consistent data reporting along the entire supply 

chain; industry sustainability performance index; 

 to exchange and share information on the sustainability aspects within a common 

framework and understanding among industry actors; 

 when developing proposals for certification schemes to be communicated to the 

regulatory bodies. 

c) Policy makers and regulatory bodies 

 in designing green public procurement initiatives; granting financial incentives, etc. 

 in supporting bio-based product specific standards, certification schemes, etc.; 

d) Civil society and civil society organizations 

 in developing consumer awareness campaigns;  

 by promoting public procurement initiatives. 

e) Voluntary sustainability schemes and standardization 

 by providing complete schemes for quantification and qualification of the sustainability of 

bio-based products.  

The above specification is a non-exhaustive list of bioeconomy stakeholders that can use the 

SAT-ProBio framework for sustainability assessment of bio-based products including the 

conformity with certification schemes.  

2.2. Added value of SAT-ProBio framework 

The SAT-ProBio framework adds to existing standard and certification schemes from a 

methodical point of view as well as from a content perspective.  

1. Methodology  

 A combination of top-down (horizontal framework) and bottom-up (case studies) 

approaches. The SAT-ProBio framework combines a horizontal approach in assessing the 

sustainability of bio-based products in general (the top-down approach) with a product 

specific sustainability assessment, applied to selected STAR-ProBio case studies (the 

bottom-up approach). 
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 The SAT-ProBio framework was developed and validated through case studies 

(robustness/fit for use). The development of SAT-ProBio framework is based on a 

feedback loop between the case studies on the one hand and the horizontal approach on 

the other. This loop ensures that the framework is robust and fit for use. 

 Variety of feedstocks. SAT-ProBio tools are tested on different feedstock types enabling 

to compare the environmental, social and economic impacts of different raw materials, 

including side streams, in the transformation processes.  

 Life-cycle thinking. Most of the existing certification schemes tend to focus on either the 

specific value chains or the specific stages of the value chain (e.g. biomass production). 

The SAT-ProBio framework complements these schemes by providing a cradle-to-cradle 

sustainability analyses, including not only the production of raw materials, but also the 

production of bio-based products, their delivery, use and end-of-life options.   

 Three sustainability pillars in one framework. SAT-ProBio framework combines three 

pillars of sustainability assessment environmental, social and economic into one 

framework. Besides, the environmental, social and economic impacts are reflected 

through indicators placed in the framework of the UN SDGs. 

 Cross-cutting sustainability aspects. SAT-ProBio framework includes circularity and 

indirect land use change as cross-cutting sustainability aspects impacting all pillars of 

sustainability.  

2. Content (sustainability criteria) 

 iLUC. The SAT-ProBio framework evaluates ILUC risk through a bespoken model 

accounting for efficiencies in the use of land and local conditions controlling spillover 

effects such as specific market requirements of the displaced commodities (feed, food, 

and textile) and crop specific agricultural practices. It ensures that sustainability 

assessment of bio-based products with the SAT-ProBio framework have limited negative 

indirect land use change impact and reduces potential iLUC risk. 

 End of life. The SAT-ProBio framework accounts for end-of-life related impacts of bio-

based products. To do so, criteria and indicators rarely used in other schemes are 

implemented in the tools of the sustainability assessment and product certification 

scheme. Depending on the application of a bio-based product, the SAT-ProBio framework 

provides indication on the most sustainable end-of-life scenario. 

 Circularity. Circular bioeconomy assumes long, continual use of once extracted resources 

by eliminating waste and continuous recovery of input materials, energy and water. This 

aspect of sustainability has never been fully covered in standards and certification 

schemes. SAT-ProBio framework implements circularity into sustainability assessment 

through a set of dedicated criteria and indicators. 

2.3. Life-cycle supply chain of bio-based products as covered in 

SAT-ProBio framework 

The overview of key elements and activities along a life-cycle supply chain for sustainability 

assessment of bio-based products is sketched in Figure 2.3 (on the basis of STAR-ProBio D4.2 

[15]) 

                                           
15 STAR-ProBio D4.2: Definition of techno- economic sustainability criteria and LCC indicators for bio-based products 
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Figure 2.3: Generic scheme of elements and activities of a life-cycle supply chain for 

sustainable bio-based products 

The SAT-ProBio sustainability assessment framework considers the full life-cycle of bio-based 

products. For this reason, the supply chain implies different stages from raw material acquisition 

to a final product delivered to consumers. It is completed with a supply chain associated with 

the used product stage and end-of-life options. Therefore, the sustainable life-cycle supply chain 

of bio-based products can be defined as a system of activities and involved actors that begins 

with acquiring primary raw materials (biomass), transformation processes into intermediate or 

finished products, and delivering them to the end consumers assuming that the used products 

may be reused or undergo end-of-life treatments including recycling (if applicable) to re-enter 

any stage of the supply chain as the secondary material, for energy generation or for 

decomposition to biological nutrients (e.g. composting) [16]. 

The sustainable life-cycle supply chain links product chain (material form) and process chain 

(conversion) with the chain of information on sustainability in a system of life-cycle supply chain 

traceability by identification and tracking the whole pathway from biogenic raw materials into a 

final product and its fate after use. The traceability system is composed of the three interrelated 

processes: 1) identifying traceable resource units, TRU (traceable object), 2) documenting 

transformation i.e. connections between TRUs, and 3) recording the attributes of traceable 

resource units [17].  

The verifiable documentation of the bio-based product life-cycle, including raw materials, 

transformation processes, distribution, post-use treatment, and associated logistics 

(transportation, collection, storage) is required to manage the Chain of Custody (CoC). In 

practice, the CoC is about implementing and verifying a control mechanism for each relevant 

actor in the whole supply chain (Figure 2.4). If any actor does not comply with the rules of the 

control mechanism, the CoC cannot be completed and sustainability claim cannot be accepted. 

The actors involved in life-cycle value chains of sustainable bio-based products have legal 

ownership of certified material or product. Along the life-cycle supply chain, they share the 

information about documentation of certified materials/products and interface one actor with 

another one (Figure 1.5) (on the basis of STAR-ProBio D3.1 [18] and CEN/TS 16214-2: 2014 
[19]). 

                                           
16 STAR-ProBio D4.1 Techno-economic sustainability analysis methodology on natural resources for bio-based products, 

conversion routes and end-of-life alternative valorisation options (internal report).  
17 Olsen P., Borit M. 2018. The components of a food traceability system. Trends in Food Science & Technology 77: 143–

149. https://doi.org/10.1016/j.tifs.2018.05.004 

18 STAR-ProBio D3.1 Expanding environmental sustainability criteria to address the manufacturing and other downstream 
processes for bio-based products 
19 CEN/TS 16214-2:2014. Sustainability criteria for the production of biofuels and bioliquids for energy applications - 
Principles, criteria, indicators and verifiers - Part 2: Conformity assessment including chain of custody and mass balance 

https://doi.org/10.1016/j.tifs.2018.05.004
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Figure 2.4: Actors of a life-cycle supply chain and traceability components of sustainability 

aspects of bio-based products 

The traceability of sustainability aspects of bio-based products is about monitoring 

interconnections between actors (suppliers, processors, traders, etc.) within the supply chain 

and EoL. Those interconnections compose interfaces that connect different actors and require a 

proof of sustainability (PoS). The life-cycle traceability of bio-based products is to collect PoS on 

sustainability associated mostly with following stages, i.e. raw material produced or extracted 

from renewable (biomass) and non-renewable resources (fossils and minerals), manufacturing 

end product, delivery to end consumer, and post-use EoL treatment. 

Therefore, the initial group of actors is composed of producers or suppliers of biomass-based as 

well as fossil and mineral raw materials. The next group is composed of different stages 

processors (upstream, downstream, end manufacturer), i.e. organisations with legal ownership 

that manufacture input raw materials to intermediate  end products. The following group 

comprises actors involved in the delivery of finished products to end consumers. Those three 

groups of actors compose the supply chain from raw material extraction to end user. To close 

the loop of a life-cycle supply chain, the fourth group of actors is composed of end-of-life 

processors, i.e. organizations involved in conversion of used products to other usable products. 

The stages of life-cycle supply chain are linked by actors involved in logistics of production and 

distribution, i.e. traders, collectors and storage companies, transporters. 

2.3.1. Biomass Production, Collection & Origin 

Plant-origin biomass makes the primary raw material input in bio-based production. The biomass 

supply chain, as a flow of biomass from field to the gate of a manufacturer, involves biomass 

production and logistics activities, such as harvesting, collection, storage, process-specific pre-

processing and transporting. The economic operator (EO) in the biomass supply chain is a legal 

entity that has legal ownership of the biomass. The EO is associated with the place of origin 

(PO), where biomass is produced, biomass collection at the first collecting point (FCP) and, if 

relevant, biomass pre-processing by biomass producer (BP). The perception of the first party 

responsible for collecting information on sustainability aspects is important in the context of 

tracing sustainability along the whole life cycle supply chain. Some activities along the biomass 

supply chain, such as storage and transportation to the production plant (PP), may be provided 

by subcontractors. Another potential stream of input raw material is associated with the 

extraction of non-renewable resources. The output product at this stage consists of crude 

biomass and non-renewable raw materials, which compose the inputs for processing. 
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2.3.2. Upstream and downstream processing 

The upstream and downstream stages are associated with processing of crude biomass to raw 

material feedstocks and/or to intermediate materials that can be used directly in manufacturing 

of end product: 

 upstream industrial processes that are used to convert crude biomass into raw material 

feedstock, e.g. from agricultural biomass: starch production in corn wet milling process, 

forest biomass: e.g. cellulose production by pulp and paper industry, and aquatic 

biomass: e.g. oil production from alga. The main raw material feedstock of this stage 

such as glucose, sucrose, starch, cellulose and algal oil are processed together with value 

added co-products (e.g. in ethanol production corn dried distillers grains DDGS, beet 

pulp) and side streams of low value or no-economic value by-products and wastes.  

 downstream processing stage may result in intermediate platform chemicals such as 

succinic acid and 1,4-butanediol, polymers, e.g. PHAs and PLA, and other intermediate 

materials that are to be used as precursors for the manufacture of end products. Further 

processes of separation and purification may be employed finally in order to achieve the 

specifications of the intermediate material required for the formulation of the final 

marketable bio-based products.  

When relevant, the stages can involve actors dealing with the collection and storage of produced 

materials, i.e. raw material feedstock and intermediate materials as well as side-streams from 

the on-site processes and from other industrial processes (e.g. food processing industry). The 

side-streams that can carry compounds causing unwanted environmental impacts should be 

handled and documented according to dedicated regulations.  

The EO is associated with the place of origin (PO) where the feedstock is produced; feedstock 

collection at the collecting points (CP), transportation and trading. Some activities along the 

biomass supply chain such as a temporal storage and transportation to the production plant (PP) 

may be provided by subcontractors. 

2.3.3. Last interface/end product processor 

The last interface in the production chain is the actor processing the marketable bio-based 

product. In the context of traceability the last interface is responsible for completing 

documentation on sustainability associated with supplied materials and end products. It is worth 

noticing that the formulation process of end product shall take into accounts the required market 

specifications and a design of the use and post-use options. Such design, especially in the case 

of materials and plastics, will enable reparation, reuse and recycling, and to enhance the 

efficiency and sustainability of the use and the EoL stages.  

2.3.4. Trading  

Trading can link all stages of supply chain and basically is involving the logistics of suppliers on 

delivering materials or bio-based products to the destined locations. The most important role of 

trading is associated with a delivery stage when a bio-based product is delivered to the customer. 

The sustainability of bio-based products is affected by different aspects of cooperation of 

suppliers with customers (receipt of orders, network of warehouses, transport carriers, invoicing 

system, complaints system, post-sale services and dealing with post-use products, etc.). The 

trading systems follows the requirements that can facilitate or limit the passage of bio-based 

products between countries and across the globe. Therefore, the regulations that reduce barriers 

for trading raw materials and bio-based products should be balanced with regulations on 

potential leakage effects and minimisation of iLUC effects. 
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2.3.5. Transport 

The logistics on transportation binds the stages of supply chain of bio-based products. The main 

actors involved in transportation are shippers and carriers that can use different modes (land, 

water, air, intermodal) and ways (e.g. trucks, pipelines) of transportation. Therefore, the 

sustainability aspects of bio-based products related to transportation can be affected by factors 

associated with technology, geographical destinations as well as economic and environmental 

ones. 

2.3.6. Storage/warehousing 

The logistics on storage and warehousing involve inbound (storage) and outbound (packaging 

and shipping) functions. Basically, biogenic and non-biogenic raw materials, raw material 

feedstocks and end bio-based products can be stored at useful locations up to the time of 

shipping to processors or consumers. Warehousing can be organized in logistics centres, 

warehousing centres and dedicated buildings and can involve different operations like sorting 

according to product categories, packaging, consolidation of orders, etc. All of the activities can 

contribute to the assessment of sustainability of bio-based products. 

2.3.7. Use, post-use and EoL options 

Sustainability analyses are meant to be carried out on a complete life cycle. The use stage has 

no important contribution to the life-cycle assessment, but the sustainable behaviour of 

consumers can impact directly the value of a used product and further EoL treatment in order 

to extend the time of product or material circulation (reusing, recycling) or to restore the 

environment by energy recovery, returning nutrients and closing the loop. An importance 

influence can also be produced by actors involved in the post-sale conversions and services, 

such as collecting waste, upscaling, conversion to secondary material/energy/nutrients, 

maintenance and repairs and soft activities like consulting, training and educations. The 

predominant EoL options for used bio-based products are mechanical recycling, anaerobic 

digestion and other energy generation processes, and composting (STAR-ProBio WP4). 
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3. Integrated Assessment Tool  

3.1. Introduction 

3.1.1. IAT Scope   

The part B of the report provides a detailed description of the Integrated Assessment Tool 

(IAT), one of the elements of the SAT-ProBio framework.  

The IAT delivers methodological guidance for conducting an integrated assessment of bio-based 

products addressing, from a life cycle perspective, their most relevant sustainability aspects as 

identified in the STAR-ProBio project. In particular, the IAT translates innovative developments 

from different STAR-ProBio Work Packages (WP2, WP3, WP4, WP5, WP6, WP7) into an 

applicable integrated assessment, consisting of 24 principles, 32 criteria, 48 indicators, 

related metrics & methodologies and rules on how to apply the tool.  

The purpose of the IAT is to provide clear methodology for companies to both qualitatively and 

quantitatively assess environmental, social, economic and circularity impacts of products and 

services throughout their entire life-cycle. It enables companies (bio-based industry) to conduct 

internal sustainability assessments of their products for benchmarking, eco-design and 

sustainability classification (e.g. check-list) purposes. It lends itself as a basis for further 

developments, like the tuning of environmental labels aiming to support well-informed decisions, 

thus increasing the market of qualified and more sustainable bio-based products. Indeed, the 

IAT framework allows organizations to investigate what the “interactions” of a bio-based product 

are in a wide range of sustainability areas, enabling them to identify areas of improvement, 

benchmarking and, owing to the communication format, to be more transparent with the 

different stakeholder groups. Specifically, the scoring system facilitates resolving the problem of 

how well a bio-based product performs compared to an “ideal performance”. The IAT has a 

strong focus on applicability and business relevance, and seeks to find a compromise between 

applicability of the tool by companies and the coverage of sustainability impact categories for 

each area of protection20. Furthermore, the proposed tool combines a system approach with a 

product approach. The present work is organized as follows. Chapter 3.1 provides a general 

description of the IAT and its rationale. The essential elements of the IAT are described in chapter 

3.2. These include the overall list of Principles, Criteria and Indicators (PCI) namely: “IAT Matrix” 

(included in section 3.2.1); the selected metrics, methodologies and reference standards 

followed by a possible way for presenting and communicating the sustainability assessment 

results to stakeholder groups. Chapter 3.3 addresses the applicability of IAT to the STAR-ProBio 

case studies reporting the proposed threshold values for the selected case studies. The final 

part, Chapter 3.4, describes the limitations of the current version of the IAT. Annexes B1 to B5 

contain all questionnaires templates needed for data collection. 

3.1.2. IAT Overview 

The IAT encompasses of the three dimensions of sustainable development (social, economic and 

environmental) and highlights separately cross-cutting aspects, such as circularity and indirect 

land use change (ILUC) (Figure 3.1).  

                                           
20 A cluster of the underlying themes of concern for the stakeholders that the assessment centres on i.e. Human 

wellbeing, Ecosystem quality and Resources  
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Figure 3.1: Sustainability Pillars  

Figure 3.2 shows the 33 impact categories and related areas of protection identified by the STAR-

ProBio project, on which the IAT assessment centres on: 11 areas of protection regards the 

environmental pillar, 14 the social pillar, 1 the economic pillar and 6 are related to circularity. In 

addition, the ILUC risk in the production of bio-based products is considered.  

 

Figure 3.2: Identified impact categories and related sustainability pillars  

For each identified area of protection, principles, criteria and qualitative & quantitative indicators 

have been defined in harmony with standards: EN 16751:2016 “Sustainability criteria for bio-

based products”, ISO-13065:2015 “Sustainability criteria for bioenergy” and NTA 8080-1 (en) 

“Sustainably produced biomass for bioenergy and bio-based products – Part 1: Sustainability” 

and in close cooperation with WP leaders. 

Overall, the IAT encompasses 24 principles, 32 criteria and 48 indicators. For each 

indicator, related metrics and their associated methodologies are described in this document.  

The proposed IAT is based on STAR-ProBio approaches combined with existing methodologies. 

These include:  

 Life Cycle Assessment (LCA) methodology for quantitatively tackling aspects related to 

the environmental pillar, which have been integrated with a set of qualitative indicators 
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to better define the context and the commitment of economic operators compared to the 

areas of protection;  

 Soil erosion (RUSLE method) and affected biodiversity (JRC method) associated to the 

biomass production 

 A tool for identifying ILUC risks for the bio-based product under assessment 

 Social Life Cycle Assessment (S-LCA), based on the methodology reported in the 

Handbook for Product Social Impact Assessment;  

 Environmental Life Cycle Costing (E-LCC), related to the economic assessment of the life 

cycle costing (LCC) of a bio-based product; 

 Circularity principles and metrics. 

These methodologies have been applied following a Life Cycle Thinking (LCT) approach and 

selecting the existing standards that best fitted with the purpose of the tool itself. The life cycle 

stages run from biomass production (stage 1) up to the end of life (stage 6). Figures 3.3 and 

3.4 illustrate the life cycle stages of a bio-based products. While that of general bio-based 

products are described in Figure 3.3, the specifics of bioplastics, which are produced from PLA 

is demonstrated in Figure 3.4.  

 

Figure 3.3 General life cycle stages21 

 

Figure 3.4 Life Cycle Stages of PLA bioplastic 21 

In order to assess the sustainability of a bio-based product, utilizing the IAT matrix, specific 

guidelines and guidance are needed. These include a clear definition of all expectations (i.e. 

thresholds) and a scoring system. The IAT intends to propose for each indicator, a case study-

specific “thresholds” or “expected minimum performance”. However, as described in chapter 3.3, 

indicative values exist for some thresholds, while values are still yet to be proposed for very few 

other thresholds.    

                                           
21 This is a simplified and generic scheme so it does not illustrate the distribution among life cycle stages and specificities of bio-based value chains. 
All these aspects are however taken into consideration by  the LCA analysis.    
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For each indicator, the IAT proposes the level of performance, specifying how the indicator 

should perform. This information (called IAT threshold22) is provided in column 6 of the IAT 

matrix (see section 2.1). For the LCA environmental indicators, the threshold is defined as a 

better performance in respect to the performance of the Reference Product (RP), which 

corresponds to the representative LCA value of the specific product group to which the bio-

based product belongs to. Indeed, in order to determine if a given bio-based product is 

environmentally preferable, it is necessary to define a “benchmark” to which a comparison may 

be made. Within the STAR-ProBio project, a virtual RP was defined (using secondary and 

literature market data) for LCA comparisons, given the fact that the definition of a real 

benchmark cannot be achieved without involvement and close collaboration of the representative 

economic operators (STAR-ProBio (2019e). For the qualitative environmental and circularity 

indicators, different options for establishing expectations are proposed in the IAT (see chapter 

3). For the social indicators, expectations are defined based on the methodology reported in the 

Handbook for Product Social Impact Assessment (Goedkoop, M. et al, 2018), which corresponds 

to the minimum social requirements.  

Chapter 3 provides an overview of the thresholds (proposed for STAR-ProBio case studies: mulch 

films and packaging). It is important to notice that these values do not represent the real 

reference product, rather an indicative value of fossil based traditional products determined 

using European average data. Further details are included in D8.1. 

The IAT table also includes a column where, when possible, comparability with fossil-based 

counterpart is indicated.  

3.2. Elements of IAT 

The IAT is an overarching structure for conducting an extensive assessment for the 

environmental, economic and social pillars and cross-cutting aspects, such as circularity and 

ILUC-risk of bio-based products. 

It consists of the following elements:   

 IAT Matrix (chapter 3.2.1) containing: 

o The list of principles, criteria and indicators;  

o The indication of the life cycle stage(s) covered by the indicator; 

o The type of the indicator i.e. namely if it is qualitative or quantitative; 

o A brief description of the “expectation” for each indicator;  

o The indication of its comparability with fossil-based counterparts. 

 A description of the metrics and methodologies, needed for the execution of the 

sustainability analysis of bio-based products (chapter 3.2.2); 

 A short description of guidelines for the application of each indicator;  

 A “sustainability scoring” system for the analysed bio-based products, taking into account 

the cumulative performance in area of sustainability;   

 A list of threshold values needed for determining “how well” the bio-based product under 

consideration performs in comparison to (i) an ideal situation, (ii) a specific target (e.g. 

circular indicators), (iii) a reference scenario (e.g. LCA thresholds) or (iv) a minimum 

requirement (e.g. social aspects).  

 A format for the communication of the overall results of the bio-based product among 

stakeholders;   

 Limitations associated with the applicability of the tool    

                                           
22 Threshold in the IAT reflects the reasonable expectation by stakeholder groups such as a product characterize by an ameliorative environmental 
performance compared to the status quo, for instance no child labour along product chain etc.  
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3.2.1. Principle, criteria and indicators of IAT 

Table 3.1 represents the IAT Matrix that includes the Principles, Criteria and Indicators 

Table 3.1. IAT Matrix 

 = Quantitative indicator  Y/N     qualitative indicator 

                                           
23  See Chapter 3.1 for the threshold values of specific case studies 
5 Some indicators of IAT matrix may be wholly or partly covered by relevant legal requirements, national regulations or recognized best practice. One example is proven implementation of sustainable agricultural 

cultivation/good professional practice of agriculture, including crop rotation on all agriculturally used areas according to Council Regulation (EC) No 73/2009 Cross Compliance or according to national legislation. If the 
organization is certified under a voluntary system that covers one or more indicators required by IAT, this may be referenced in the response(s) 

 

Principle Criteria Indicator 
life 

cycle 
stages  

IAT threshold  (i.e. expectations) 

Type Compa

rability 
fossil 

E
N

V
I
R

O
N

M
E

N
T
A

L
  

Mitigate 
climate 
change 

The economic 
operator provides 

information on 
how greenhouse 

gas (GHG) 
emissions 

associated with 

their operations 
are managed 

1 
Describe procedures taken to identify and 
minimize GHG emission and/or potential impacts 
on climate change in relations to their operations. 

Stage 
3,4  

The applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) should have in place 
specific procedures, policies or initiatives addressing GHG 
emissions    

Y/N 

√ 

2 

The applicant (stage 4) provides the "Cradle to 
grave" Global Warming Potential (GWP) of the bio-
based product, (LCA analysis) (i.e. GWP bio) 
(MAJOR MUST) 

Stage 
1-6 

The GWP “Cradle to grave” of the bio-based product has to be 
below the value of the Reference Product (RP) 23  √ 

Promote 
good air 
quality 

The economic 
operator provides 
information on 
how air pollutants 
resulting from 
their operations 
are managed 

3 
The applicant (stage 4) provides the "Cradle to 
grave" particulate matter emissions (PM) of the 
bio-based product (i.e. LCA analysis -> PM) 

Stage 
1-6 

The PM “Cradle to grave” of the bio-based product has to be 
below of the Reference Product (RP) 4  

 

√ 

Conserve 
and protect 
water 
resources 

The economic 
operator provides 

information on 
how biomass 
producers address 

4 
Describe measures taken to address the impacts 
on water quality and quantity identified, related to 
the production of biomass suppliers  

1 
The producers of biomass should have in place specific 
procedures, policies or initiatives to reduce and protect the 
quality of water resource 5 

Y/N 

 

https://www.google.it/url?sa=i&url=https://www.amazon.it/Outflower-Righello-misurazione-quotidiano-domestico/dp/B079DPXXBP&psig=AOvVaw2IDy5EUoj9XiAfsi-7ZmCA&ust=1580568644118000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCPic-qKLrucCFQAAAAAdAAAAABAQ
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4  See chapter 3.3 for the threshold values of specific case studies 
5 Some indicators of IAT matrix may be wholly or partly covered by relevant legal requirements, national regulations or recognized best practice. One example is proven implementation of sustainable agricultural 
cultivation/good professional practice of agriculture, including crop rotation on all agriculturally used areas according to Council Regulation (EC) No 73/2009 Cross Compliance or according to national legislation. If the 
organization is certified under a voluntary system that covers one or more indicators required by IAT, this may be referenced in the response(s) 

 

the depletion and 
quality of water 

The economic 
operator provides 
information on 
how quality and 
quantity of water 

withdrawn and 
released are 
addressed. 

5 
Describe procedures to identify potential impacts 
and provide water consumption associated with 
their operations.  

Stage 
3,4  

The applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) should have in place 
specific procedures, policies or initiatives to protect water 
resource.   

Y/N 

 

6 
The applicant (stage 4) provides the "Cradle to 
grave" water use of the bio-based product (i.e. LCA 
analysis -> water deprivation) 

Stage 
1-6 

The water deprivation “Cradle to grave” of the bio-based 
product has to be below of the Reference Product (RP) 24  

NO 

Protect soil 
quality and 
productivity 

The economic 
operator provides 
information on 
how biomass 

producers address 
soil quality, 
erosion and 
productivity  

 

7 
Describe procedures to identify and address 
potential impacts on soil quality, productivity and 
soil erosion forces.  

Stage 
3,4  

The applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) should have in place 
specific prolicies or initiatives to identify and address potential 
impacts on soil quality, productivity and soil erosion forces, 
associated with the biomass production  

Y/N 

 

8 
Describe measures taken by biomass producers to 
address the impacts on soil quality, productivity 
and soil erosion forces. 

1 
The producers of biomass should have in place specific 
measures to protect soil quality, productivity and soil erosion 
forces 24  

Y/N 
 

9 
The applicant (stage 4) provides the agricultural 
land occupation (stage 1) needed for producing the 
biomass used in the bio-based product.   

1 
Renewable feedstock production should minimize the 
agricultural land occupation (reference value not defined yet)  

Y/N 
NO 

10 

The applicant (stage 4) provides the erosion risk 

associated with the biomass production (crop and 
region specific) used for producing the bio-based 
product. Provide the amount of specific soil loss for 
bio-based product (i.e. LCA analysis -> soil 
erosion) 

1 

The Soil erosion risk should be minimized.  

The soil erosion induced by the bio-based product has to be 
below a safeguard level, expressed at the field (hence Mg soil 
ha-1 yr-1), assumed to be 30% of the maximum value, as 
determined using the proposed methodology (see D2.2).  

 
NO 
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4  See Chapter 3.3 for the threshold values of specific case studies 
5 Some indicators of IAT matrix may be wholly or partly covered by relevant legal requirements, national regulations or recognized best practice. One example is proven implementation of sustainable agricultural 
cultivation/good professional practice of agriculture, including crop rotation on all agriculturally used areas according to Council Regulation (EC) No 73/2009 Cross Compliance or according to national legislation. If the 
organization is certified under a voluntary system that covers one or more indicators required by IAT, this may be referenced in the response(s) 
6  NOTE Potential impacts on biodiversity can include impacts on ecosystems, habitats and identified rare, threatened and vulnerable species of local, regional or global importance. 

11 
The applicant (stage 4) provides the "Cradle to 
grave" Land use of the bio-based product (i.e. LCA 
analysis -> Land use – soil quality index) 

Stage 
1-6 

The Land use –soil quality index “Cradle to grave” of the bio-
based product has to be below of the Reference Product (RP).  

 

 

NO 

Promote 
efficient use 
of energy 
resources 
and prevent 
depletion of 
non-
renewable 
energy 
resource  

The economic 
operator provides 
information on 
how energy 
efficiency and non-
renewable energy 
resource 
consumption are 
achieved. 

12 

The applicant (stage 4) provides the "Cradle to 
grave" Non-renewable energy resource 
consumption for bio-based product (i.e. LCA 
analysis -> Resource use fossil) 

Stage 
1-6 

The non-renewable energy resource consumption “Cradle to 
grave” of the bio-based product has to be below of the 
Reference Product (RP) 4  

 

√ 

Promote 
positive and 
reduce 
negative 
impacts on 
eco-systems 
and 
biodiversity  

The economic 
operator provides 

information on 
potential impacts 
on eco-system 

quality and 
biodiversity 

13 

The applicant (stage 4) provides the "Cradle to 
grave" potential impacts on freshwater and 
terrestrial ecosystems for bio-based product (i.e. 

LCA analysis -> Acidification Terrestrial and 
Freshwater) 

Stage 
1-6 

The acidification terrestrial “Cradle to grave” of the bio-based 
product has to be below of the Reference Product (RP). 

 NO 

14 

The applicant (stage 4) provides the "Cradle to 
grave" potential impacts on freshwater and 
terrestrial ecosystems for bio-based product (i.e. 
LCA analysis -> Eutrophication Freshwater) 

Stage 
1-6 

The eutrophication freshwater “Cradle to grave” of the bio-
based product has to be below of the Reference Product (RP).   NO 

15 

The applicant (stage 4) provides the "Cradle to 
grave" potential impacts on freshwater and 
terrestrial ecosystems for bio-based product (i.e. 
LCA analysis -> Eutrophication terrestrial) 

Stage 
1-6 

The eutrophication terrestrial “Cradle to grave” of the bio-based 
product has to be below of the Reference Product (RP) 5.   NO 

16 
Describe procedures to identify potential impacts 
on biodiversity25.  

1 
The producers of biomass have to have in place specific 
measures to identify potential impacts on biodiversity.  6 

Y/N 
NO 
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4 See Chapter 3.3 for the threshold values of specific case studies 
5 Some indicators of IAT matrix may be wholly or partly covered by relevant legal requirements, national regulations or recognized best practice. One example is proven implementation of sustainable agricultural 
cultivation/good professional practice of agriculture, including crop rotation on all agriculturally used areas according to Council Regulation (EC) No 73/2009 Cross Compliance or according to national legislation. If the 
organization is certified under a voluntary system that covers one or more indicators required by IAT, this may be referenced in the response(s) 
7 The minimum and the maximum values are obtained applying the methodology described in D2.2 to the top-ten producer countries (FAOSTAT data) of the crop/s used in the manufacturing of the bio-based product. 
Therefore MIN and MAX consider the specific yields of the geographic area along with their biodiversity richness.    

17 
Describe measures taken to promote positive and 
reduce negative impact on the biodiversity. 

1 
The producers of biomass have to have in place specific 
measures to reduce negative impact on the biodiversity.6 

Y/N 
NO 

The economic 
operator provides 
information on 
how biodiversity 
values are 
addressed 

18 
Provide the number of potentially affected species 
for bio-based product (i.e. LCA analysis -> 
potentially affected biodiversity)  

1  

The potentially affected biodiversity associated with the 
biomass production used in the manufacturing of the bio-based 
product has to be below a safeguard level, assumed to be 30% 
26 of the maximum value for the specific crop/s used for 
manufacturing the bio-based product.  

 
NO  

Minimize 
the impacts 
on Human 
Health 

The economic 
operator provides 
information on 
how Human Health 
values are 

addressed within 
the area of 
operation 

19 
Describe measures taken to promote positive and 
reduce negative impact on the Human Health 
within the area of operation. 

Stage 
3,4  

The applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) should have in place 
specific procedures or policies to minimize the impacts on 
Human Health.   

Y/N 

 

20 

The applicant (stage 4) provides the "Cradle to 

grave" potential impacts on Human health for bio-

based product (i.e. LCA analysis -> Cancer Human 

health effects)  

Stage 
1-6 

The Cancer human health effects “Cradle to grave” of the bio-
based product must be below the Reference Product (RP) 4.  

 √ 

I
L
U

C
 

Reduce to a 
zero indirect 
Land-Use 
Change 
(ILUC) risk. 

The economic 
operator provides 
information on its 
strategies adopted 
to reach a “low 
ILUC risk” level 

21 

The applicant (stage 4) provides ILUC risk for the 

bio-based product determined according to “ILUC 

Risk Tool” 

Stage 
1-4 

Minimize the indirect Land-Use Change (ILUC) risk.  
 

NO 

P
R

O
D

U
C

T
 
A

N
D

 

S
Y

S
T
E

M
 

C
I
R

C
U

L
A

R
I
T
Y

)
 

Promote 
responsible 

use of high 
concern 
materials 

The economic 
operator provides 

information on 
how hazardous 
chemical is 
addressed 

22 

Describe measures taken to avoid, reduce or find 
greener alternatives to the use of substances of 

very high concern (SVHC) through a screening of 
the product's raw materials against substances on 
the hazardous chemical databases, SINLIST and 
SUBSPORT. 

Stage 
3,4  

High concern chemicals are not allowed to be used. 

The applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) should have in place 
specific procedures, policies or initiatives addressing safety 
aspects regarding chemicals embedded in the products they 
produce.  

Y/N 

√ 
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Promote use 
of renewable 
materials 

The economic 
operator provides 
information on the 
use of renewable 
raw materials  

23 

The applicant (stage 4) describes measures taken 
to promote the use of renewable material 
resources and provides the % of biogenic carbon / 
total carbon (Product renewability) 

4 
Maximize the use of renewable feedstock components. The bio-
based product renewability should be above a minimum value 4 

 NO  

Promote the 
use of 
material 
circularity. 
Minimize the 
use of virgin 
raw materials 

and maximize 
the 
recyclability 
of end 
products 

The economic 
operator provides 
information on the 
use of recycled 
materials and how 

an effective 
recyclability of the 
bio-based product 
is achieved 

24 

The applicant (stage 4) describes measures taken 
to increase the use of recycled or renewable raw 
materials and the recyclability of the bio-based end 
product. 

4 

The applicant company (stage 4) should have in place specific 
procedures, policies or initiatives promoting the use of recycled 
and/or renewable raw materials and the recyclability of the bio-
based end product (stage 6).   

Y/N √ 

25 
The applicant (stage 4) provides the material 
circularity index (MCI) of the bio-based product. 
(MAJOR MUST) 

5 
Maximize the material circularity of the bio-based products. The 
MCI should be higher compared to the MCI of the Reference 
Product (RP) 4 

 

√ 

Promote 
responsible 
waste 
management 

The economic 
operator provides 
information on 

how waste is 
managed and 
reduced 

26 
Describe measures taken to manage and reduce 
the waste.  

Stage 
3,4  

Waste should be reduced to a minimum. The recyclability of 
waste should be maximized. The applicant company (stage 4) 
and the bio-based material manufacturing companies (stage 3) 
should have in place specific policies, procedures, initiatives 
addressing waste management and its reduction.   

Y/N 

√ 

27 
Provide the amount of total non-valorized waste 
generated per unit of product and useful co-
product 

Stage 
3,4  

The waste intensity value should be below a reference value 
(not defined yet)   

 

The economic 
operator provides 
information on bio-
based disposal 

28 
The applicant (stage 4) provides guidance and 
clear instructions to the consumers on how the bio-
based product is to be disposed after use 

4 

The bio-based final product has to contain clear indications on 
its disposal. End consumers (stage 5) need to know how the 
bio-based product has to be disposed so as to properly perform 
an appropriate waste management (stage 6).  

Y/N √ 

Promote 
efficient use 
of energy 

The economic 
operator provides 
information on 
how energy 

29 
Describe measures taken to address energy 
efficiency  

Stage 
3,4  

Energy efficiency has to be maximized. The applicant company 
(stage 4) and bio-based material manufacturing companies 

(stage 3) should have in place specific policies, procedures or 
initiatives addressing energy efficiency 5 

Y/N √ 
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efficiency related 
to their operations 
is achieved 30 

Provide energy intensity i.e. heat and power 
sourced from renewable and non-renewable or 
internally-derived pathways consumed per unit of 
product and useful co-product. 

Stage 
3,4  

The energy intensity value should be below the reference value 
(not defined yet)  

√ 

Promote the 

use of 
renewable 
energy27 
sources 

The economic 
operator provides 

information on 
how the use of 
renewable energy 
sources is 
promoted   

31 
Describe measures taken to promote the use of 
renewable energy.  

Stage 
3,4  

The use of renewable energy sources should be maximized. The 
applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) should have in place 
specific policies and initiatives, which address the use of 
renewable energy 5 

Y/N √ 

32 
Provide the share of renewable energy compared 
to the overall energy consumed for a given process 
or processes under consideration. 

Stage 
3,4  

The renewable energy should be above a minimum value  
 

 

E
C

O
N

O
M

I
C

 

Promote the 
minimisation 
of life cycle 
costs 

associated 
with the 
entire value 
chain  

The economic 
operator provides 

information on the 
life cycle costing  

33 
Describe measures taken to reduce the 
environmental-life cycle costs 

Stage 
3,4  

The life cycle costs should be minimised. The applicant company 
(stage 4) and bio-based material manufacturing companies 
(stage 3) should have in place initiatives to reduce the costs 
associated with the life cycle of the bio-based product   

Y/N     √ 

34 
The applicant (stage 4) provides the Environmental 
Life Cycle Costing (LCC) of the bio-based product   

Stage 
1-6 

The environmental LCC “Cradle to grave” of the bio-based 
product has to be below the Reference value (not defined yet)  

√ 

S
O

C
I
A

L
 

Respect 
Labour Rights 

The economic 
operator provides 
information on 
how the issue of 
forced labour is 
addressed  

35 

Describe measures taken to safeguard rights 
relating to forced labour including prohibiting 
policies, evidences, incidents and corrective action 
plans and a plan-do-check-act process in place to 
raise awareness on the topic 

(MAJOR MUST) Stage 
1-4  

Forced labour is not allowed (i.e. social minimum requirement). 
The applicant (stage 4), bio-based material manufacturers 
(stage 3), biomass producers (Stage 1) and raw materials 
producers (Stage 2) have to have in place formal policies, 
procedures or initiatives addressing forced labour and 
evidences that such incidence do not occur.   

Y/N √ 

The economic 
operator provides 
information on 
how the topic of 

36 

Describe measures taken to address child labour, 

including prohibiting policies, evidences (such as 

records on worker's age), incidents and corrective 

actions plans and a plan-do-check-act process in 

place to raise awareness on the topic 

Child labour is not allowed (i.e. social minimum requirement). 
The applicant (stage 4), bio-based material manufacturers 
(stage 3), biomass producers (Stage 1) and raw materials 
producers (Stage 2) have to have in place formal policies, 

Y/N √ 
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5 As above 

child labour is 
addressed 

(MAJOR MUST) procedures or initiatives addressing child labour and evidences 
that such incidence do not occur.   

The economic 
operator provides 
information on 
how fair salary is 
addressed  

37 

Provide information regarding the salary of 
workers, including the percentage of workers 
whose wages meet at least legal minimum 
standards, incidents of delayed payments, 
percentage of workers paid a living wage or receive 
additional social benefits 

(MAJOR MUST) 

All workers are paid at least the legal or industry minimum wage 
(i.e. social minimum requirement. The applicant (stage 4), bio-
based material manufacturers (stage 3), biomass producers 
(Stage 1) and raw materials producers (Stage 2) have to 
provide the minimum wage 5 28  

Y/N √ 

The economic 
operator provides 
information on 
how equal 
opportunities and 
discrimination are 
addressed 

38 

Describe measures taken to address equal 
opportunities, including whether a non-
discrimination policy is in place, a system to 
enforce it, incidents and corrective action plans 
and a public commitments on this issue 

Non-discrimination measures should be applied to all workers. 
The applicant (stage 4), bio-based material manufacturers 
(stage 3), biomass producers (Stage 1) and raw materials 
producers (Stage 2)  are obliged to have a system in place to 
guarantee, monitor and enforce the non-discrimination policy  

Y/N √ 

The economic 
operator provides 
information on 

how health and 
safety of workers 
are addressed 

39 

Describe measures taken to address health and 
safety of workers, including whether they comply 
with local laws, whether workers have the needed 
protective equipment, incidents and corrective 

plans, a plan-do-check-act process in place to 
protect workers' health beyond laws and public 
commitments on this issue 

Compliance with health and safety regulations must be met to 
all level and for all workers. The applicant (stage 4), bio-based 
material manufacturers (stage 3), biomass producers (Stage 1) 

and raw materials producers (Stage 2) should comply with 
health and safety regulations. 529 

Y/N √ 

Respect 
health and 
safety of end 
users  

The economic 
operator provides 
information on 
how health and 
safety of end users 
are addressed 

40 

The applicant (stage 4) describes measures taken 

to ensure the health and safety of end users (stage 

5), including evidence that the product is safe for 

users, compliance with product safety laws and 

programmes in place to raise awareness on safety 

risks associated with the product (MAJOR MUST) 

4  

The bio-based products must be safe, so no health and safety 
concerns related to end users (stage 5) should occur. The bio-
based product conforms to all national and European 
requirements and standards regarding product safety.  

Y/N √ 
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Promote 
consumer 
satisfaction   

The economic 
operator provides 
information on 
how they provide 
feedback 
mechanisms 

41 

The applicant (stage 4) describe measures taken 

to offer mechanisms for users (stage 5) to provide 

feedbacks, including measures to improve the 

mechanism, if there are surveys related to 

customers satisfaction and actions taken in 

response to the results of these surveys 

4 
Presence of an effective mechanism for customers (stage 5) to 
provide feedback, or presence of management measures to 
improve feedback mechanisms exist.  

Y/N √ 

Promote 
transparency  

The economic 
operator provides 
information on 
how transparency 
is addressed 

42 

The economic operator describes measures taken 

to address transparency, including if there are 

compliance with regulations, consumer complaint, 

sustainability reporting and targets  

Stage 
3,4  

The applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) have to comply with 
regulations regarding transparency and non-financial reporting 
disclosure.  

Y/N √ 

Respect of 
health and 
safety of local 
communities  

The economic 

operator provides 

information on 

how health and 

safety of local 

community are 

addressed 

43 
Describe measures taken to address health and 
safety of local communities, including noise, air 
emissions etc.  

Stage 
3,4  

The applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) have a system or a 
mechanism in place to ensure the respect of policies relating to 
local community health and safety impacts. 

Y/N √ 

Promote local 
development 

The economic 
operator provides 

information on 
how local 
employment is 
addressed 

44 

Describe measures taken to address local 
employment, including public commitments to 

grow local employment and the number of 
indefinite or temporary jobs (higher than 6 
months) created or lost during the reporting period 

Stage 
3,4  

The applicant company (stage 4) and bio-based material 

manufacturing companies (stage 3) have publicly committed to 
grow local employment. 

Y/N √ 

The economic 
operator provides 
information on 
how economic 
development is 
addressed 

45 

Describe measures taken to address economic 
development, including any policy, which 
prioritises buying goods and services from local 
suppliers (regional or at national level), 
contribution to skill development, and the 
percentage of employees and market share of the 
company that have grown in the last 5 years 

Stage 
3,4  

The applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) have a policy prioritising 
buying goods and services from local suppliers (regional or 
national). The companies (stage 3 and 4) actively contributes 
to skill development.  

Y/N √ 

Respect land 
use rights  

The economic 
operator provides 
information on 
how land use 

46 

The applicant (stage 4) describes measures taken 
by the raw materials producers (stage 1) to 
address land use rights, including percentage of 
small-scale entrepreneurs who have documented 
legal rights to land and who feel that their land 

1 
Land use rights should be respected. The biomass producers 
have to comply with a minimum land use rights. 

Y/N √ 
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organization is certified under a voluntary system that covers one or more indicators required by IAT, this may be referenced in the response(s) 

rights are 
addressed 

rights are secured and if land grabbing risk is being 
mentioned  

Respect Food 
Security  

The economic 
operator provides 
information on 
how they address 
food security 

47 

The applicant (stage 4) describes measures taken 

by the raw materials producers (stage 2) to 

address food security, including measures to 

improve and ensure local food security, a plan-do-

check-act to identify and reduce risks on this topic.   

1 
The renewable raw materials producers (Stage 2) is obliged to 
have policies in place to reduce risks to the local food security 
in the area where the production of biomass takes place 530 

Y/N √ 

Promote fair 
competition 
in the market 

The economic 
operator provides 
information on 
how fair 
competition in the 
market is 
addressed 

48 

Describe measures taken to address fair 
competition in the market, including incidents 
regarding anti-competitive behaviour, measures to 
increase employee awareness in this topic 

Stage 
3,4  

For the applicant company (stage 4) and bio-based material 
manufacturing companies (stage 3) there is to be no legal 
actions pending or completed during the reporting period 
regarding anti-competitive behaviour and no violations of anti-
trust and monopoly legislation expected and documented 
statement or procedures (policy, strategy, 51etc.) to prevent 
engaging in or being complicit in anti-competitive behaviour 

Y/N √ 
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3.2.2. Metrics and related methodological approaches and standards  

Table 2 summarizes the methods, standards or guidelines, which have been identified for 

the calculation of the proposed 48 IAT indicators. 

Table 3.2: Metrics and standards related to the IAT indicators  

Indicator Method 

Environmental pillar 

Quantitative 

LCA 
indicators  

I: 2, 3, 6, 11, 
12, 13, 14, 
15,20 

Life Cycle Assessment (LCA) is the most reliable and widely accepted method to 

identify environmental issues within a process and verifies claims of sustainability 

advantages. It identifies hot spots in processes, materials and products, 

providing a benchmark against which improvements can be measured. It 

provides transparent and reliable environmental results of a product and/or 

process, enabling producers, providers and customers to make well informed 

decisions. (NOVA, 2019).  

Reference standards: 

 ISO 14040:2006 Environmental management - Life cycle assessment - 

Principles and framework 

 ISO 14044:2006 Environmental management - Life cycle assessment – 

Requirements and guidelines 

 EN 16760 – Bio-based products – Life Cycle Assessment  

 CEN/TR16957:2016 Bio-based products - Guidelines for Life Cycle 

Inventory (LCI) for the End-of-life phase 

 Product Environmental Footprint (PEF) methodology   

A description of the selected LCA impact categories is reported in D2.2, “Selection 

of environmental indicators and impact categories for the life cycle assessment 
of bio-based products.”. Available at : www.star-probio.eu  

A detailed description and guidance of the LCA impact categories and related 
indicators is included in  Annex B6  

Soil erosion 

I:10 

This indicator indicates the soil loss by erosion (unit: kg of soil loss) and it is 

specific to crop and geographical area. It is only relevant for Stage 1. Further 

details about the methodology are reported in  D2.2, “Selection of environmental 

indicators and impact categories for the life cycle assessment of bio-based 

products.”. Available at: www.star-probio.eu  

Affected 
biodiversity  

I:18 

This indicator combines the agricultural land occupation life cycle inventory data 

(only Stage 1) with species richness of the biome where the activity takes place 

(unit: m2.year*PAS - potentially affected species). Further details are reported 

in D2.2, “Selection of environmental indicators and impact categories for the life 

cycle assessment of bio-based products.”. Available at: www.star-probio.eu  

http://www.star-probio.eu/
http://www.star-probio.eu/
http://www.star-probio.eu/
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Environment

al qualitative 
indicators:  

I: 1,4,5,7, 8, 
9 16, 17, 19 

These indicators provide complementary information to LCA results about the 

commitment of the economic operator in dealing with concerns related to its 
operations  

Reference standards:   

 EN 16751:2016 Sustainability criteria for bio-based products    

 ISO-13065:2015 Sustainability criteria for bioenergy  

 NTA 8080-1 Sustainably produced biomass for bioenergy and bio-based 

products–Part 1: Sustainability requirements. 

Environmental pillar – ILUC 

ILUC risk  

(scale-based 
indicator) 

I: 21 

ILUC Risk tool developed by UNIBO.  

The risk approach to the ILUC phenomenon was adopted for two reasons: (a) 
consistency with the EU ILUC management for biofuels (RED II), and (b) reduction 
of uncertainty in ILUC modelling. The ILUC risk is estimated using the ILUC Risk 

tool developed by UNIBO, which consists of a user friendly Excel file usable by 
biomass producers, intermediate product producers, bio-based material 
producers, auditors, policy makers, on different detail levels. The tool was 
developed parameterizing a system dynamic model aimed at predicting changes 
in land demand due to future changes in bio-based material production. The 
model (called SydILUC) was developed, calibrated and validated on FAOSTAT 
global yearly datasets for the main crops. The model was, then, run on a full range 

of possibilities, and transformed into a matrix that was shifted to excel. The ILUC 
Risk tool takes in the input from the economic operators, give the possibility to 
auditors to adjust the details of the input, uses the matrix to estimate a range of 
future land demand change, and transform it into ILUC risk. The ILUC Risk tool is 
designed to be compatible with the low ILUC-risk practices defined by DBFZ, and 

hence accounts for the effect of: (i) use of agricultural residues to produce bio-

materials in place of the main raw biomass; (ii) use of co-products from the bio-
based material production as substitutes to the raw biomass in competing sectors 
(e.g. food, feed); (iii) use of waste for the production of bio-based materials; (iv) 
erosion and soil organic carbon depletion due to intensive agricultural practices; 
(v) crop production on former abandoned land. 

Product and system circularity 

High concern 

chemicals 

I: 22 

Hazardous chemical use is a “qualitative” parameter that “flag-up” the use of 

substances within the product’s inventory (including solvents, catalysts, 
additives or other chemicals) that are classified “hazardous”. This is undertaken 
by comparing the raw materials (stage 3) with the known global databases for 
hazardous chemicals, mainly SINLIST12 and SUBSPORT13,14 which also 

contains lists of chemicals of concerns captured by the EU-REACH And US-EPA.  

 

Source: STAR-ProBio, Deliverable D3.1, “Expanding environmental sustainability 
criteria to address the manufacturing and other downstream processes for bio-
based products”. 2019. Confidential report. 
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Renewable 

content of 
bio-based 
end product 

I: 23 

The most used method for determining the renewability of a bio-based product is 

the determination of the biogenic carbon (through a specific analytical measure) 
and the total carbon that constitute the bio-based product. The % renewability is 
expressed as follows: Cbio/Ctot X 100. The reference standard is: CEN EN 
16640:2017 - Bio-based products - Bio-based carbon content - Determination of 
the bio-based carbon content using the radiocarbon method. 

Product 
Circularity 

I: 24,25  

The Material Circularity Indicator (MCI), according to the Ellen MacArthur 
Foundation (EMF) methodology (Ellen MacArthur Foundation & Granta Design, 
2015), is a number that can range from 0 (pure linearity) to 1 (pure circularity). 
A purely linear production provides for the exclusive use of virgin raw materials 
that turn into waste at the end of the use phase of the product. Vice-versa, pure 
circularity includes the use of recycled materials and does not produce wastes 

(regenerative streams). Till December 2019 MCI was focused solely on technical 
cycles and mechanical recycled  materials, without considering bio-based and 

compostable materials and composting process as possible end of life option 
https://www.ellenmacarthurfoundation.org/assets/downloads/insight/Circularit
y-Indicators_Methodology_May2015.pdf 

On the contrary the current version includes biological materials and composting 
as possible end of life for biological 

materials.https://www.ellenmacarthurfoundation.org/assets/downloads/ce100/
MCI-SC-28Nov-2019-Master-MB-4.pdf  

Independently from EMF developments in 2018 and 2019 within, StarProBio 
project, a methodological approach has been developed. It provides a metric for 
quantifying the circularity of bioplastics and it has been applied to a real case 
study represented by biodegradable mulch films. A paper titled  “Metrics for 

quantifying the circularity of bioplastics: the case of bio-based and biodegradable 
mulch films” is under publication  in Resources, Conservation & Recycling (RCR) 
within the Special Issue on "Sustainable Cycles and Management of Plastics".  

Waste 

reduction and 
management  

(kg waste/kg 
useful 
process 
outputs) 

I: 26,27, 28 

Ratio of total mass of process waste over the total mass of the useful process 

outputs. It is applied to the stages 3 and 4. 

𝑊𝑎𝑠𝑡𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 =
MtotW

𝑀𝑃𝑟𝑜𝑑 + 𝑀𝑐𝑜. 𝑝𝑟𝑜𝑑 + 𝑀𝑟𝑒. 𝑝𝑟𝑜𝑐
 

MtotW = Total mass of waste generated from the production process (kg) 
𝑀𝑃𝑟𝑜𝑑  = Total mass of target product generated from the process (kg) 
𝑀𝑐𝑜. 𝑝𝑟𝑜𝑑  = Total mass of useful co-products (kg) 
Mre.proc  = Total mass of re-processed waste (kg)  
Source: STAR-ProBio, Deliverable D3.1, “Expanding environmental sustainability 
criteria to address the manufacturing and other downstream processes for bio-
based products”. 2019. Confidential report 

Energy 

efficiency  

(qualitative) 
I: 29 

Using energy efficiently helps organizations save money as well saving resources 

and tackle climate change. Reference Standard: ISO 50001  

Energy 
intensity  

(MJ 
energy/kg 
useful 

process 
outputs) 

I: 30 

Energy intensity is defined as the ratio of the absolute energy consumption (fuel, 
electricity, heating, cooling, steam) of the process to the total mass of valuable 
process outputs. It is applied to the stages 3 and 4.   

𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 =
Enfuel + Eel. +Eheat. +Ecooling + Esteam 

𝑀𝑃𝑟𝑜𝑑 + 𝑀𝑐𝑜. 𝑝𝑟𝑜𝑑 + 𝑀𝑟𝑒. 𝑝𝑟𝑜𝑐
 

Enfuel = Fuel derived energy used (Mj) 

Eel. = Electricity derived energy used (MJ) 
Eheat. = Heat derived energy used (MJ) 
Ecooling = Cooling derived energy used (MJ) 

Esteam = Steam derived energy used (MJ)  

https://www.ellenmacarthurfoundation.org/assets/downloads/insight/Circularity-Indicators_Methodology_May2015.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/insight/Circularity-Indicators_Methodology_May2015.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/ce100/MCI-SC-28Nov-2019-Master-MB-4.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/ce100/MCI-SC-28Nov-2019-Master-MB-4.pdf
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Note 1: the different energy inputs in the numerator have to be reported 

separately so as to discriminate the different nature (quality) of used energy. This 
information is relevant for example for deriving the primary energy consumption 
of the process. To this regard electricity inputs (Eel.) from the grid have to be 
multiplied by a factor of 3 to reflect the primary energy invested in the production 
and distribution of electricity to the final destination.  

Note 2: when determining this indicator it is important to avoid double counting. 
Example: if fuel (e.g. natural gas) is internally used for producing electricity and 

steam in a CHP plant the latter two energy inputs do not need to be reported in 
the numerator.  Sources: GRI Standard 302-3 and STAR-ProBio D3.1  

Use of 
renewable 

energy 

resources  

(quant.) I: 
31, 32 

Ratio of the renewable energy to the total amount of consumed energy. It is 
applied to the stages 3 and 4.   

𝑆ℎ𝑎𝑟𝑒 𝑜𝑓 𝑟𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝑒𝑛𝑒𝑟𝑔𝑦 (%)

=
Efuelren + Eel. ren + Eheatren + Ecoolingren + Esteamren 

Enfuel + Eel. +Eheat. +Ecooling + Estea
× 100 

ren: energy from renewable resources 

Economic  

Environmenta
l LCC 
(quantitative 

indicator)  

I: 33, 34 

Life Cycle Costing (LCC) is an economic assessment of all costs related to a 
product, process or service, over the entire life cycle, from raw materials, 
transport, production until use and disposal.  Goal of LCC is to minimize overall 

costs, associated with all life cycle phases, providing economic benefits for all 
supply chain actors as a whole. The SETAC publication on Life Cycle Costing 
distinguishes three types of LCC a) 

 Conventional LCC: economic assessment of the life cycle of a product, often 

excluding one or more life cycle phases, like the disposal phase; 

 Environmental LCC: economic assessment of the entire life cycle of a 

product, performed in parallel with an LCA study applying the same system 

boundaries but without monetization of environmental impacts in order to 

avoid double counting with LCC results; 

 Societal LCC: economic assessment of the entire life cycle of a product 

including external costs for society, like for instance through the monetization 

of environmental impacts (Figure below) 

Like LCA, LCC follows the ISO standards 14040/14044. At the moment, there are 
no general ISO standards available for LCC, but the SETAC publication on Life 

Cycle Costing is often used as a reference. Within IAT Environmental LCC has 
been proposed. 

 

a) Hunkeler D, Lichtenvort K, Rebitzer G (eds.) (2008). Environmental life cycle 

costing. SETAC, Pensacola, FL (US) in collaboration with CRC Press, Boca 

Raton, FL, USA.  
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Social  

Scale-based 
indicators  

I: from 35 to 
48 

The proposed methodology for investigating social aspects along value chain 
represents a simplification of the scaled-based methodology reported in the 
Handbook for Product Social Impact Assessment  

https://product-social-impact-assessment.com/ where the reference scale 
includes just 2 values, 0 = no social minimum requirement met and 1 = minimum 
social requirement met.  

3.2.3. Implementation of IAT 

This section provides a short guidance and support on how the IAT indicators should be 

calculated and verified. To resolve confidentiality issues associated to the acquisition of 

some sensitive data and information (e.g. type of suppliers, raw materials used etc.), that 

could rise among the various value chain actors, we propose to follow a modular 

approach for data collection and assessment. This approach is based on the 

acquisition of data through a series of life-cycle-stage tailored questionnaires, included in 

annex. As described in Figure 3.5, the applicant of the IAT (stage 4) will acquire data 

related to stage 3 directly from the bio-based material producers (stage 3) using the 

questionnaire included in Annex B3. In addition, the applicant will be responsible for filling 

the questionnaires related to stages 4, 5 and 6, respectively included in annexes, B4, B5 

and 6. 

 

Figure 3.5: Modular approach for data collection and assessment   

In turn, the information related to stage 2 will be collected by the bio-based material 

manufacturing (stage 3), using the questionnaire provided in Annex B2, while the 

information related to stage 1, will be collected by the raw material producers (stage 2), 

using the questionnaire included in Annex B1. 

Considering potential issues surrounding data availability and confidentiality for conducting 

the cradle-to-grave LCA for the bio-based product by the applicant, the bio-based material 

manufacturing (stage 3) will provide the cradle-to-gate LCA results on the material to the 

applicant to be used for the cradle-to-grave LCA as well as the results related to soil 

erosion and affected biodiversity along with other valuable information requested by the 

IAT. The successful application of this approach will depend on the collaboration of all the 

value chain actors involved in the production of the bio-based products. 

https://product-social-impact-assessment.com/
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Table 3.3 provides guidance on how to calculate/measure the performance of each 

indicator. The information is clustered in the following indicator categories: i) quantitative 

LCA indicators related to the environmental pillar; ii) additional environmental-related 

quantitative indicators; iii) qualitative indicators related to the environmental, economic 

and circular dimensions; iv) ILUC-related indicator; v) quantitative indicators related to 

circularity; vi) quantitate indicator related to the economic dimension; vii) qualitative 

indicators related to the social dimension.  

Table 3.3 Guidance on the determination of sustainability indicators 

IAT 
Indicator 

Guidance  

Environmental pillar 

Quantitative 
LCA indicators  

I: 2, 3, 6, 11, 
12, 13, 14, 
15,20 

This set of environmental indicators are determined through a single 

assessment, that is a “Cradle to grave” Life Cycle Assessment (LCA) of the bio-

based product, to be conducted by the applicant. The description of the impact 

categories are reported in D2.2 whereas the methodological approach for 

modelling the possible recycled materials used in the analyzed system as well 

as multifunctional end of life treatments are addressed with the circular footprint 

formula reported in the PEF methodology: 

https://ec.europa.eu/environment/eussd/pdf/Webinar%20CFF%20Circular%20

Footprint%20Formula_final-shown_8Oct2019.pdf   

For the reliability of LCA results it is crucial to pay a specific attention on the 

quality of inventory data used in the LCA study. For the reliability of comparative 

LCA results it is crucial that both LCA models (i.e. bio-based product and 

Reference Products – RP) have the same consistency, in terms of assumptons, 

allocation rules, level of inventory data details etc.   

A detailed description and guidance of the LCA impact categories and related 

indicators is included in  Annex B6 

Soil erosion 
(quantitative-
qualitative) 

I: 10 

This indicator is determined according to the methodology described in D2.2, 

“Selection of environmental indicators and impact categories for the life cycle 

assessment of bio-based products.”. Available at: www.star-probio.eu.  

The needed data for the determination of soil erosion are:  

1. The type and the amount of crop per F.U. (it depends on the bio-based 

product) 

2. The agricultural land occupation per F.U. (it depends on the crop yield) 

3. The geographical origin of the crop   

Information 1, 2 are already known from the LCA analysis (inventory) whereas 

the origin of the crop, that could not be available, could be collected through the 

specific questionnairre (see Annex B1 – Stage 1)  

F.U. Functional Unit 

This indicator should be used as a warning signal that requires additional specific 

information (e.g. certification scheme or particular soil preservation techniques) 

when value exceeds a threshold. 

https://ec.europa.eu/environment/eussd/pdf/Webinar%20CFF%20Circular%20Footprint%20Formula_final-shown_8Oct2019.pdf
https://ec.europa.eu/environment/eussd/pdf/Webinar%20CFF%20Circular%20Footprint%20Formula_final-shown_8Oct2019.pdf
http://www.star-probio.eu/
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Affected 

biodiversity 
(quantitative- 
qualitative)  

I:18 

This indicator is determined according to the methodology described in D2.2, 

“Selection of environmental indicators and impact categories for the life cycle 

assessment of bio-based products.”. Available at: www.star-probio.eu.  

The needed data for the determination of the affected biodiversity are the same 

info used for soil erosion and can be derived from inventory data of LCA analysis.  

This indicator should be used as a warning signal that requires additional specific 

information (e.g. certification scheme or particular caution for biodiversity) when 

value exceeds a threshold. 

Environmenta
l, economic 
and circularity 
qualitative 

indicators:  

I: 1,4,5,7, 8, 

16, 17, 
19,24,26, 28, 
29, 31, 33 

 

They represent a set of complementary indicators since they serve to investigate 
if the most important value chain actors (i.e. Stage bio-based material  producers 
) adopt specific measures, policies etc. addressing some of the most relevant 
area of protections (e.g. water use, soil quality etc.) and circularity aspects. The 

outcomes of the questionnaire allow to draw conclusions about the level of 
“maturity” and commitment of economic operators in respect to environmental 

sustainability and circularity principles. All this information is collected through 
specific questionnaire reported in Appendix 1. So as to facilitate the response of 
the economic operator that receives the questionnaire, it has been conceived as 
“yes” or “no” answer, that is a sort of check list that can be easily filled in a very 
short time. To increase the reliability of the assessment the questionnaire must 
be signed by the economic operator (self-declaration) before being returned to 

the sender.  

ILUC 

ILUC risk  
(scale-based 

indicator) I: 
21 

ILUC Risk is derived from the tool developed by UNIBO that consists of a user 
friendly Excel file usable by the bio-based material manufacturers using some 

few information about the type of crop, agricultural practices and other 
information which are generally known from LCA assessment (inventory data). 
In case they are not available they could be asked to economic operators through 

additional questionnaires 

Product and system circularity 

High concern 
chemicals 
(pass or not 
pass) 

I: 22  

This indicator is conceived as a “yes or no “ answer to the statement: absence of 
hazardous chemicals used.  This is undertaken by comparing the raw materials 
(stage 3) and possible additives (stage 4) with the known global databases for 
hazardous chemicals, mainly SINLIST12 and SUBSPORT13,14 which also 
contains lists of chemicals of concerns captured by the EU-REACH And US-EPA. 

This check, within IAT, regards the bio-based manufacturer/s (stage 3) and the 
applicant (stage 4) namely the producer of the final bio-based product. If the 

latter transform directly the bio-based material/s without adding any further 
materials like additive the verification of high concern does not apply.   

Renewable 
content of 
bio-based end 
product 

I: 23 
(quantitative) 

This indicator is determined through a specific analytical measure whose result is 
expressed as the ratio of biogenic carbon (numerator) compared to the overall 
carbon (denominator) that composes the bio-based product. It is therefore 
expressed as a percentage value (% of renewability). The reference standard 
dealing with the determination of sustainability is:  

CEN EN 16640:2017 - Bio-based products - Bio-based carbon content - 

Determination of the bio-based carbon content using the radiocarbon method. 

Product 
Circularity 

I: 25  

The Material Circularity Indicator (MCI) is a value ranging from 0 (pure linearity) 
to 1 (pure circularity). It is determined through EMF methodology available at the 
following link: 

https://www.ellenmacarthurfoundation.org/assets/downloads/ce100/MCI-SC-
28Nov-2019-Master-MB-4.pdf  

http://www.star-probio.eu/
https://www.ellenmacarthurfoundation.org/assets/downloads/ce100/MCI-SC-28Nov-2019-Master-MB-4.pdf
https://www.ellenmacarthurfoundation.org/assets/downloads/ce100/MCI-SC-28Nov-2019-Master-MB-4.pdf
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The needed data for MCI calculation, also in this case, are few and easily 

collectable. Specifically for fossil based products these are: (i) the amount of 
recycled materials used in material manufacturing and the end of life scenario of 
the analysed product. Further information regards the yield of recycling process 
(for recycled material in input and even if EMF methodology provides some 
default values in case this info is unknown.  

For the determination of MCI of biobased and biodegradable products like 
biodegradable mulch film, which represents one the case study of the STAR-

ProBio project, there are two options:  

1) A methodological approach developed within StarProBio project and 

described in a scientific paper under publication in Resources, Conservation 

& Recycling (RCR) within the Special Issue on "Sustainable Cycles and 

Management of Plastics 

2) Using the methodology recently released by EMF at the link provided 

above. 

The two methods have some point in common but they are not the same. We 
propose to adopt both of them since the needed data in input do not differ.   

The needed info for MCI of biobased and biodegradable products consists of:  

1) The amount of renewable raw materials used for producing the bio-based 

material 

2) The share of renewable raw material produced respecting sustainability 

criteria (EMF)  

3) The amount of not recoverable waste associated to the production of 

renewable raw materials  

4) The end of life scenario disposal  

Waste 

reduction and 
management  

(quantitative) 

I: 27 

This indicator is requested for bio-based material and bio-based product 

manufacturers (stages 3 and 4) which represent the most relevant actors of the 
value chain. The needed info can be easily collected from the waste register of 
the company (numerator) whereas the outputs reported in the denominator can 
be derived from process control function or equivalent. 

𝑊𝑎𝑠𝑡𝑒 𝑓𝑎𝑐𝑡𝑜𝑟 =
MtotW

𝑀𝑃𝑟𝑜𝑑 + 𝑀𝑐𝑜. 𝑝𝑟𝑜𝑑 + 𝑀𝑟𝑒. 𝑝𝑟𝑜𝑐
 

MtotW = Total mass of waste generated from the production process (kg) 
𝑀𝑃𝑟𝑜𝑑  = Total mass of target product generated from the process (kg) 
𝑀𝑐𝑜. 𝑝𝑟𝑜𝑑  = Total mass of useful co-products (kg) 

Mre.proc  = Total mass of re-processed waste (kg)  

Energy 
intensity  

(quantitative)  

I: 30 

This quantitative indicator is requested for the applicant (stage 4) and bio-
material producers (stage 3) since they are the most relevant actors of the 
product chain. The needed information can be easily derived from process control 

function or non-financial reporting.   

𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 =
Enfuel + Eel. +Eheat. +Ecooling + Esteam 

𝑀𝑃𝑟𝑜𝑑 + 𝑀𝑐𝑜. 𝑝𝑟𝑜𝑑 + 𝑀𝑟𝑒. 𝑝𝑟𝑜𝑐
 

Enfuel = Fuel derived energy used (Mj) 
Eel. = Electricity derived energy used (MJ) 
Eheat. = Heat derived energy used (MJ) 
Ecooling = Cooling derived energy used (MJ) 

Esteam = Steam derived energy used (MJ)  

When determining this indicator, it is important to pay attention that double 
counting is avoided.  

For example, if a company purchase natural gas for producing electricity and 
steam in its CHP plant - which are then used in the process - it is necessary to 
report in the numerator only the amount of fuel (natural gas).    
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Use of 

renewable 
energy 
resources  

(quantitative) 
I: 32 

The share (%) of renewable resources used for processes of stage 3 and 4 can 

be easily derived from process control function of a company and/or desk 
analysis.  

𝑆ℎ𝑎𝑟𝑒 𝑜𝑓 𝑟𝑒𝑛𝑒𝑤𝑎𝑏𝑙𝑒 𝑒𝑛𝑒𝑟𝑔𝑦 (%) =
Efuelren+Eel.ren+Eheatren+Ecoolingren+Esteamren 

Enfuel+Eel.+Eheat.+Ecooling+Estea
× 100  

ren: energy from renewable resources 

Economic  

Environmental 
LCC 
(quantitative 
indicator)  

34 

Life Cycle Costing (LCC) is an economic assessment of all costs related to a 
product, process or service, over the entire life cycle, from raw materials, 
transport, production until use and disposal. The execution of this assessment 
can be performed in parallel with LCA study since the same system boundaries 

and inventory data are respectively applied and used.   

Social  

Social aspects  

(qualitative 
indicators)  

I: from 35 to 
48 

Social aspects are becoming more and more relevant in sustainability 
assessments. Within IAT 14 social topics have been addressed though the whole 
value chain based on their relevance.  

All needed information for assessing the management of social aspects along 
value chain can be collected through specific questionnaire tailored to each life 

cycle stage from stage 1 up to 4 directly involved in the raw materials and bio-
based product production. In addition, social aspect associated to the use and 
disposal phases are also investigated. As for environmental and circular 
qualitative information, the questionnaire for social assessment are conceived to 

be answered in a very short time since the possible answers are “yes” or “no”. 
This should facilitate the involvement and the cooperation of economic operators. 
The questionnaires have to be filled and signed (self-declaration) to increase the 

reliability of the answers thus of the whole assessment. In the IAT only the 
compliant to the minimum social requirement is investigated.  

3.2.4. Scoring System  

This chapter describes the scoring system proposed for the IAT.  

IAT includes 48 indicators, some quantitative and others qualitative. For all of these, 

threshold values are proposed in order to determine “how well” the analyzed bio-based 

product performs in comparison to: (i) an ideal situation (e.g. presence of policies), (ii) a 

specific target (e.g. renewable content), (iii) a reference scenario (e.g. LCA thresholds) or 

(iv) a minimum requirement (e.g. social aspects). 

Quantitative indicators are expressed in absolute values and compared to a reference 

value. Conversely, qualitative indicators related to the existence of policies regarding GHG 

emissions, energy efficiency, biodiversity protection etc. or the fulfilment of minimum 

social requirements are based on self-declarations of the economic operators and are 

determined through the compilation of the specific questionnaires with a simple yes/no 

condition.  

For each of the proposed indicators a score is allocated of which, some are considered to 

be major must (see table 3.4). Hence, IAT recommends that these major must indicators 

should be met. 
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Table 3.4: A list of IAT indicators which are considered major must 

Major Must 

Pillar Indicator Description  

Environmental   2 The applicant (stage 4) provides the "Cradle to grave" Global 
Warming Potential (GWP) of the bio-based product 

determined through LCA analysis (i.e. GWP bio) 

Circularity  25 The applicant (stage 4) provides the material circularity 
index (MCI) of the bio-based product. 

Social 35 Describe measures taken to safeguard rights related to 

forced labour including prohibiting policies, evidences, 

incidents and corrective actions plans and a plan-do-check-
act process in place to raise awareness on the topic 

36 Describe measures taken to address child labour, including 
prohibiting policies, evidences (such as records on worker's 
age), incidents and corrective actions plans and a plan-do-

check-act process in place to raise awareness on the topic 

37 Provide information regarding the salary of workers, 
including the percentage of workers whose wages meet at 
least legal minimum standards, incidents of delayed 
payments, percentage of workers paid a living wage or 
receive additional social benefits 

40 The applicant (stage 4) describes measures taken to address 
health and safety of end users (stage 5), including evidence 
that the product is safe for users, compliance with product 
safety laws and programmes in place to raise awareness on 
safety risks associated with the product 

The process of assigning a numerical score to each indicator varies, depending on its 

particular sustainability pillar (economic, social, environmental or circularity) and on the 

characteristic of indicator (qualitative/qualitative): for quantitative indicators the assigned 

score when the threshold is passed, is “2” whereas for qualitative it is “1”. These 

distinctions will be explained in detail in the next paragraphs.  

Presence of policies and initiatives 

The environmental, circularity and economic pillars include both qualitative and 

quantitative indicators. The qualitative indicators are related to the existence of policies or 

initiative, which address identified areas of protection and are assigned a value of 0 in the 

absence of policies and 1 in presence of policies.  

Figure 3.6 below, provides an overview of the 10 IAT policy-related indicators. Five of 

these relate to environmental aspects, whereas four relate to circularity aspects and one 

indicator relates to economic, and the applicability to the different life cycle stages.  
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Figure 3.6: Policy related IAT indicators 

The total score of each stage results from the sum of the weighted average scores along 

the row, that is the indicators as showed in the following formula (1): 

Formula (1)          Total score for each stage = ∑(ā𝑘

10

𝑘=0

) 

where: 

- k = addressed aspect (indicator) 

- ā is the weighted average score for each indicator, calculated as follows: 

Formula (2)      ā = ∑(𝑊𝑛 × 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑛

n

𝑛=0

) 

where: 

- n = economic operator that operates in the correspondent Stage 

- Wn = relevance of the economic operator expressed as the ratio between the 

material amount produced by the n-economic operator (e.g. kg) divided of total 

used materials (kg) of the corresponded stage 

- Response = it refers to the answer in the questionnaire (1= presence of the policy 

0 = not present)   

The column “Volume representativeness” in Figure 6 corresponds to the 

representativeness of economic operators that have replied to the questionnaire, 

calculated as follows: 

Formula (3)                Volume representativeness = ∑(𝑊𝑛)

𝑛

𝑛=0

× 100 

For example, if the applicant collects questionnaires from 10 biomass producers (stage 1) 

and they represent in total 90% of the total volume (on mass basis) of biomass used, the 

`share´ will be 90%. The weighted average scores are calculated with the formula (2). As 
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an example, in the figure, the total score for stage 1, is 1,8. Please note that only 3 

indicators are applicable to this stage. The same formula is used for calculating the total 

score of stage 3 (bio-based material manufacturing), considering that in this case, all the 

indicators apply. For stage 4 (bio-based product manufacturing) there will be only one 

questionnaire filled by the applicant, so the representativeness is always 100%, and the 

boxes indicating the average value are either colored in green (existence of policy) or in 

red (absence of policy).    

LCA indicators 

All the 9 environmental-related LCA indicators will score 2 points when the LCA resulting 

value is below the value of the reference product (threshold). Figure 3.7 below, provides 

an example in which 6 out of the 9 LCA indicators perform below the reference value, 

obtaining a total of 12 points between them.   

 

Figure 3.7: LCA indicators performance 

Biomass production  

In addition to the LCA indicators, the IAT proposes the following 2 additional quantitative 

indicators related exclusively to the production of biomass (stage 1): 

i) Affected biodiversity; 

ii) Soil erosion  

The methodology for calculating both indicators are described in table 2 and in D2.2.  

To explain the scoring system that applies to these two indicators, we employ PLC clam 

shell as an example, and we adopt the following assumptions:  

 Weight of clam shell: 10 g 

 The PLA is produced in Europe: 40% in France, 30% in Germany and 30% in Italy; 

 The maize grain for 1 kg of PLA: 1,54 kg (database Ecoinvent 3.5) hence 15.4 g of 

maize is needed for the clam shell 

Figure 3.8 below, shows an overview of the proposed process for identifying the affected 

biodiversity of producing clam shell of PLA, taking into consideration the assumptions given 
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above. The needed data are the land occupation (source: Agrifootprint database) and the 

PAS provided in figure 8 of D2.2. The proposed formula is AF= ∑ (average land occupation 

* Potential Affected Species) * share of country of origin 

 

Figure 3.8: Methodology for identifying the affected biodiversity 

In this specific case the Affected Biodiversity (AB) of the clam shell is 58,7 m2.a.PAS. The 

details of the calculation example are shown in Figure 3.8. Considering that the AB value 

lies within the safeguard level, assumed to be 0-30% of the maximum value (see light 

green in Figure 3.8), this particular indicator will score “2” points.  We remember that the 

maximum score (666 m2.a.PAS) is achievable if the total amount of maize was produced 

in India (Figure 3.9).  

 

Figure 3.9: Numerical example related to the calculation of the MIN and MAX values of 

the affected biodiversity 
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Figures 3.10 and 3.11 illustrate the method for calculating the soil erosion level associated 

with the production of clam shell of PLA. Employing the formula presented in equation 1 

above, the total value obtained is 6,97E-07 Mg/per hectare. This is very close to the 

minimum value, yet lies within the safeguard levels (light green area in Figure 3.8), 

assumed to be 0-30% of the maximum possible value specific for the used crops.  

 

Figure 3.10: Calculation example of the soil erosion level for the PLA clam shell  

 

Figure 3.11: Numerical example related to the calculation of the MIN and MAX values for 

the soil erosion  



 

56 

STAR-ProBio D8.2: Blueprint of sustainability certification schemes for bio-based products 

ILUC 

The ILUC risk is estimated using the ILUC Risk tool developed by UNIBO (see D7.2). It 

consists of a user-friendly Excel file usable by biomass producers, intermediate product 

producers, bio-based material producers, auditors, and policy makers, on different detail 

levels. The tool may yield three risk levels, namely; low, medium and high, depending on 

the relative risk level obtained using the tool (Figure 3.12). 

 

Figure 3.12: iLUC relative risk 

If the ILUC value is low, the applicant will receive 2 points.  

Social indicators 

All the 14 social indicators are qualitative and the fulfilment can be proven with a simple 

yes/no condition. The indicators are related to the existence of policies or initiative to 

address identified areas of protection within the social pillar. They can assume a value that 

is 0 or 1 (0 = when the economic operator related to a stage declares the absence of 

policies, 1 = when the economic operator related to a stage declares the presence of 

policies). 

Figure 3.13 below, provides an overview of the 14 IAT social indicators and their 

applicability to the different life cycle stages. 

 

Figure 3.13: IAT social indicators 

The total score of each stage results from the sum of the weighted average score obtained 

for each social addressed aspect (indicator) as showed in the following formula (4): 

85 
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Formula (4)                 Total score for each stage = ∑(ā𝑘

14

𝑘=0

) 

where: 

- k = addressed aspect (indicator) 

- ā is the weighted average score for each indicator, calculated as follows: 

Formula (5)                   ā = ∑(𝑊𝑛 × 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒𝑛

n

𝑛=0

) 

where: 

- n = economic operator that operates in the correspondent Stage  

- Wn = relevance of the economic operator expressed as the ratio between the 

material amount produced by the n-economic operator (e.g. kg) divided of total 

used materials (kg) of the corresponded stage; 

- Response = it refers to the answer in the questionnaire (1= presence of the policy 

0 = not present)   

The column share corresponds to the representativeness of economic operators that have 

replied to the questionnaire, calculated as follows: 

Formula (6)                Volume representativeness = ∑(𝑊𝑛

𝑛

𝑛=0

× 100) 

As an example, in the figure 10, the total score for stage 1, is 4,5. Please note that only 7 

indicators are applicable to this stage. The same formula is applied for calculating the total 

score of stage 2 and stage 3 (renewable raw material production and bio-based material 

manufacturing), taking into account that in this case, respectively 6 and 10 indicators 

apply. For stage 4 (bio-based product manufacturing) there will be only one questionnaire 

filled by the applicant, so the representativeness is always 100%, and the boxes indicating 

the average value are either colored in green (existence of policy) or in red (absence of 

policy).   

Circularity indicators 

The IAT includes 7 quantitative indicators for assessing the product and system circularity. 

The indicators are expressed in absolute values, which may be lower or higher than the 

threshold values (see Figure 3.14), for obtaining a score of 2 points. The current version 

of the IAT proposed a reference value for all of the indicators, except for the energy 

intensity, therefore, this indicator in the example does not have a value. The total score 

of the bio-based product manufacturing (stage 2) is given by the sum of “2” each time the 

indicator meets the propose threshold. The same applies to stage 2, with the difference 

that in case of 2 or more manufactures, an average value should be calculated. 
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Figure 3.14: IAT circularity indicators 

In addition to the categories described above, IAT provides a further score for relevant 

standards applicable to the bio-based product category under consideration. For example, 

for mulch films, a relevant product-category standard is EN 17033. Should the applicant 

possess a certificate related to this standard will get additional 2 points.  

The maximum overall score that the applicant can achieve is 105, as summarized in the 5 

Table 3.5 below: 

Table 3.5: IAT maximum overall score  

Category of Indicators Maximum Score 

Policies and Initiatives 23 

Quantitative LCA indicators 18 

Soil Erosion 2 

Affected Biodiversity 2 

ILUC 2 

Social 34 

LCC 2 

Circularity 20 

Relevant Standards/product category 231 

Total Maximum Score 105 

Based on the obtained score along scale presented below, the applicant can visualize their 

overall performance and assess the necessary actions for their bio-based product under 

consideration (Figure 3.15).  
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Figure 3.15: Valuation of overall sustainability performance of bio-based products 

3.2.5.  Sustainability communication  

It is recommended to summarize the results of the IAT framework in a graphical way, 

which demonstrates the performance of each indicator with respect to their thresholds. 

Table 3.6 shows the basic principles that are to be used when communicating the results. 

The table presents the fundamental principles of communication and the respective 

manner in which they are incorporated into the IAT. 

Table 3.6: Fundamental Principles of Communication  

Fundamental Principles  IAT  

 

Reliability: IAT proposes scientifically robust indicators 
for assessing the performance of identified area of 
protection. The proposed metrics are in line with 
internationally standards, guidelines and best practices 
 
Relevance: it is one of the value added of IAT.  
IAT conducts an assessment of identified areas of 
protection that should be considered for bio-based 
products for the three pillars of sustainability. The 
selection of indicators is directly based on research 
activities performed within the STAR-ProBio project.  
 
Clarity: IAT provides readers with information about the 
sustainability performance of bio-based products. It is 
possible to see in the final Sustainability assessment 
results (Figure 11) of the product, how well it performed 
in relation to an ideal performance.  
 
Transparency: all the information about the performance 
of bio-based product are transparently reported in the 
format.   
 
Accessibility: through the proposed format it is possible 
to trace back how the final score has been obtained.  

Beyond the basic principles presented in Table 3.6, the IAT communication tool provides 

innovative solutions for the communication of the results of the proposed metrics. In 

particular, the general results are communicated in a very synthetic, exhaustive and clear 

way, using a bubble and scale-based representation along with purpose-developed formats 

(Figure 3.17). All necessary information and valuable results are reported on two parts. 

The first part (Table 3.7) reports the information related to the bio-based product, while 

 Red: very weak performance (action urgently needed) 

 Orange: low performance (action needed) 

 Light green: good (minor action needed)  

 Medium green: very good (minor action needed) 

 Dark green: outstanding  
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the second part (Figure 3.16) provides the quantitative and qualitative results for all the 

indicators and the final score.  

Table 3.7: General description of the bio-based product and sustainability score (part I) 

BIO-BASED PRODUCT IDENTIFICATION 

Product name (trade mark and grade/type)   

Supplier name and contact for further information   

Intended End Uses (industrial sector and intended application)   

Biomass type (e.g. plant species, animal, trees, algae, marine organisms, 

micro-organisms, animals. Otherwise: "not relevant" (including a 

justification) etc.) 

 

Biomass origin (e.g. territory, country, water area)  Geographic origin as 

documented through the supply chain Otherwise: "not relevant" (including a 

justification) 

  

Contacts   

BIO-BASED CARBON CONTENT 

Bio-based carbon in relation to the total carbon (%)   

RECOVERY OPTIONS/DISPOSAL INDICATIONS 

Specification of recovery options thus clear instruction about disposal EoL 

potential treatment (reuse, recycle, … disposal)  

  

SUSTAINABILITY SCORE 

Aggregated sustainability score whose details are reported in Part 2    
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Figure 3.16: Sustainability assessment results and the related sustainability score (part 

II) 
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The schematic diagram in Part 2 (Figure 3.16) provides the following sustainability 

information:  

 A simplified scheme of the lifecycle stages of the bio-based products  

 Distribution of policies, initiatives etc. among economic operators related to Stage 

1, 2 and 3 on some relevant environmental, circularity and economic aspects  

 Absolute LCIA results for the F.U. of the bio-based product (i.e. figures at the 

bottom of the graph)  

 The percentage positioning of the bio-based product compared to the RP 

(horizontal axis) or the average impact of the sector of the bio-based product 

belongs to (this will depend on the specific product analysed).  

 The relevance of the LCIA result: the bubble dimensions reflect the magnitude of 

the impacts (i.e. equivalent citizens) 

 Soil erosion compared to a MIN and MAX scale  

 Affected biodiversity along a MIN and MAX range 

 ILUC risk  

 The distribution (average value) of the economic operators that have in place 

policies suitable to guarantee the minimum social requirements  

 Circular indicators performance  

 Transversal aspects relating to the presence of relevant Standards for the 

particular bio-based product group (e.g. for biodegradable mulch film it could be 

the level of compliance with ISO 17033)  

 The overall sustainability score proportional to the obtainable maximum score    
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3.2.6. Correspondence of principles, criteria and indicators of IAT with SDGs  

The Sustainable Development Goals (SDGs) also known as the Global Goals, were adopted by all United Nations Member States in 2015 as a 

universal call to action to end poverty, protect the planet and ensure that all people enjoy peace and prosperity by 2030. Specifically, SDGs 

define global sustainable development priorities and aspirations for 2030 and seek to mobilize global efforts around a common set of goals 

and targets. The SDGs call for worldwide action among governments, business and civil society to end poverty and create a life of dignity and 

opportunity for all, within the boundaries of the planet. Since business is a vital partner in achieving the SDGs we here report the 

correspondence of Principle, Criteria and Indicator of IAT Matrix with SDGs and Targets (Table 8) so as companies that implement the IAT 

can assess the sustainability profile of their bio-based products also respect to SDGs.  

Table 3.8: IAT Matrix and correspondence with SDGs and Targets 

 
Principle Criteria Indicator 

life 
cycle 

stages  
Correspondence to SDGs and targets  

E
N

V
I
R

O
N

M
E

N
T
A

L
  

Mitigate 
climate 
change 

The economic 
operator provides 
information on 
how greenhouse 
gas (GHG) 
emissions 
associated with 
their operations 
are managed 

1 
Describe procedures taken to identify and 
minimize GHG emission and/or potential impacts 
on climate change in relations to their operations. 

Stage 
3,4  

Goal 13. Take urgent action to combat climate change 

and its impacts 

Target 13.2 Integrate climate change measures into national 
policies, strategies and planning  

2 

The applicant (stage 4) provides the "Cradle to 
grave" Global Warming Potential (GWP) of the 

bio-based product, (LCA analysis) (i.e. GWP bio) 
(MAJOR MUST) 

Stage 
1-6 

https://www.google.it/url?sa=i&url=https://sustainabledevelopment.un.org/sdg13&psig=AOvVaw2_Wu0yK_bWUQkgoJ8AqEgr&ust=1582365342821000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMjTx7Ow4ucCFQAAAAAdAAAAABAD
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Promote 
good air 
quality 

The economic 
operator provides 
information on 
how air pollutants 
resulting from 
their operations 
are managed 

3 
The applicant (stage 4) provides the "Cradle to 
grave" particulate matter emissions (PM) of the 
bio-based product (i.e. LCA analysis -> PM) 

Stage 
1-6 

Goal 12. Ensure sustainable consumption and 
production patterns 

 

 

 

Target 12.4 By 2020, achieve the environmentally sound 
management of chemicals and all wastes throughout their life 
cycle, in accordance with agreed international frameworks, 

and significantly reduce their release to air water and soil in 
order to minimize their adverse impacts on human health and 
the environment.  

Conserve 
and protect 
water 
resources 

The economic 
operator provides 
information on 
how biomass 
producers address 
the depletion and 
quality of water 

4 
Describe measures taken to address the impacts 
on water quality and quantity identified, related 
to the production of biomass suppliers  

1 

Goal 6. Ensure availability and sustainable management 
of water and sanitation for all 

 
  
 
 
 
 

 Target 6.3 By 2030, improve water quality by reducing 
pollution, eliminating   dumping and minimizing release of 
hazardous chemicals and materials, halving the proportion of 
untreated wastewater and substantially increasing recycling 
and safe reuse globally 

  

The economic 
operator provides 
information on 
how quality and 
quantity of water 
withdrawn and 

released are 
addressed. 

5 
Describe procedures to identify potential impacts 
and provide water consumption associated with 
their operations.  

Stage 
3,4  

6 
The applicant (stage 4) provides the "Cradle to 
grave" water use of the bio-based product (i.e. 
LCA analysis -> water deprivation) 

Stage 
1-6 

Protect soil 
quality and 
productivity 

The economic 
operator provides 
information on 

how biomass 
producers address 
soil quality, 

7 
Describe procedures to identify and address 
potential impacts on soil quality, productivity and 
soil erosion forces.  

Stage 
3,4  

8 
Describe measures taken by biomass producers 
to address the impacts on soil quality, 
productivity and soil erosion forces. 

1 

https://www.google.it/url?sa=i&url=https://sustainabledevelopment.un.org/sdg12&psig=AOvVaw16hiPSGoveG0GbhoqdyUL9&ust=1582365653443000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOiW9Mex4ucCFQAAAAAdAAAAABAD
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erosion and 
productivity  

 

9 
The applicant (stage 4) provides the agricultural 
land occupation (stage 1) needed for producing 
the biomass used in the bio-based product.   

1 
 Goal 15. Protect, restore and promote sustainable use 
of terrestrial ecosystems, sustainably manage forests, 
combat desertification, and halt and reverse land 

degradation and halt biodiversity loss 

 

 

 

  Target 15.2 By 2020, promote the implementation of 

sustainable management of all types of forests, halt 
deforestation, restore degraded forests and substantially 
increase afforestation and reforestation globally 

  Target 15.3 By 2030, combat desertification, restore 

degraded land and soil, including land affected by 
desertification, drought and floods, and strive to achieve a land 
degradation-neutral world. 

  Target 15.5 Take urgent and significant action to reduce the 

degradation of natural habitats, halt the loss of biodiversity 
and, by 2020, protect and prevent the extinction of threatened 
species 

 

 

10 

The applicant (stage 4) provides the erosion risk 
associated with the biomass production (crop and 
region specific) used for producing the bio-based 

product. Provide the amount of specific soil loss 
(Mg soil/ha*yr) for bio-based product (i.e. LCA 
analysis -> soil erosion) 

1 

11 
The applicant (stage 4) provides the "Cradle to 
grave" Land use of the bio-based product (i.e. 
LCA analysis -> Land use – soil quality index) 

Stage 
1-6 

Promote 
efficient use 
of energy 

resources 
and the 
prevention 
of non-
renewable 
energy 
resource 
depletion. 

The economic 
operator provides 

information on 
how energy 
efficiency and 
non-renewable 
energy resource 
consumption are 
achieved. 

12 

The applicant (stage 4) provides the "Cradle to 
grave" Non-renewable energy resource 

consumption for bio-based product (i.e. LCA 
analysis -> Resource use fossil) 

Stage 
1-6 

Goal 7. Ensure access to affordable, reliable, 
sustainable and modern energy for all  

 

13 
The applicant (stage 4) provides the "Cradle to 
grave" potential impacts on freshwater and 
terrestrial ecosystems for bio-based product (i.e. 

Stage 
1-6 
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10 NOTE Potential impacts on biodiversity can include impacts on ecosystems, habitats and identified rare, threatened and vulnerable species of local, regional or global importance. 

LCA analysis -> Acidification Terrestrial and 
Freshwater) 

 Target 15.1 By 2020, ensure the conservation, restoration and 
sustainable use of terrestrial and inland freshwater ecosystems 
and their services […] 

14 

The applicant (stage 4) provides the "Cradle to 
grave" potential impacts on freshwater and 
terrestrial ecosystems for bio-based product (i.e. 
LCA analysis -> Eutrophication Freshwater) 

Stage 
1-6 

15 

The applicant (stage 4) provides the "Cradle to 
grave" potential impacts on freshwater and 

terrestrial ecosystems for bio-based product (i.e. 
LCA analysis -> Eutrophication terrestrial) 

Stage 
1-6 

Promote 
positive and 
reduce 
negative 

impacts on 
biodiversity 

The economic 
operator provides 
information on 
how biomass 
producers address 
biodiversity.  

16 
Describe procedures to identify potential impacts 
on biodiversity10. 32  

1 

Target 15.5 Take urgent and significant action to reduce the 
degradation of natural habitats, halt the loss of biodiversity 
and, by 2020, protect and prevent the extinction of 
threatened species 

 Target 15.a Mobilize and significantly increase financial 
resources from all sources to conserve and sustainably use 
biodiversity and ecosystems 

17 
Describe measures taken to promote positive and 
reduce negative impact on the biodiversity. 

1 

The economic 
operator provides 
information on 
how biodiversity 
values are 
addressed 

18 
Provide the number of potentially affected 
species for bio-based product (i.e. LCA analysis -
> potentially affected biodiversity) 

1  

Minimize 
the impacts 

on Human 
Health 

The economic 
operator provides 
information on 
how Human 

Health values are 
addressed within 
the area of 
operation 

19 
Describe measures taken to promote positive and 
reduce negative impact on the Human Health 
within the area of operation. 

Stage 
3,4  

Goal 3. Ensure healthy lives and promote well-being for 

all at all ages 
 
 
 
 
 
 Target 3.9 By 2030, substantially reduce the number of deaths 
and illnesses from hazardous chemicals and air, water and soil 
pollution and contamination 

20 

The applicant (stage 4) provides the "Cradle to 

grave" potential impacts on Human health for 

bio-based product (i.e. LCA analysis -> Cancer 

Human health effects)  

Stage 
1-6 
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I
L
U

C
 

Reduce to a 
zero indirect 
Land-Use 
Change 
(ILUC) risk. 

The economic 
operator provides 
information on its 
strategies adopted 

to reach a “low 
ILUC risk” level 

21 

The applicant (stage 4) provides ILUC risk for the 

bio-based product determined according to “ILUC 

Risk Tool” 

Stage 
1-4 

Transversal aspects 

P
R

O
D

U
C

T
 A

N
D

 S
Y

S
T
E

M
 C

I
R

C
U

L
A

R
I
T
Y

 

Promote 
responsible 
use of high 
concern 
materials 

The economic 
operator provides 
information on 
how hazardous 
chemical is 
addressed 

22 

Describe measures taken to avoid, reduce or find 
greener alternatives to the use of substances of 
very high concern (SVHC) through a screening of 
the product's raw materials against substances 
on the hazardous chemical databases, SINLIST 
and SUBSPORT. 

Stage 
3,4  

 

Promote use 
of renewable 
materials 

The economic 
operator provides 
information on the 
use of renewable 
raw materials  

23 

The applicant (stage 4) describes measures 
taken to promote the use of renewable material 
resources and provides the % of biogenic carbon 
/ total carbon (Product renewability) 

4 Goal 12. Ensure sustainable consumption and 

production patterns  

 

Target 12.2.  By 2030, achieve the sustainable management 
and efficient use of natural resources 

Target 12.5.  By 2030, substantially reduce waste generation 
through prevention, reduction, recycling and reuse 

Promote the 
use of 
material 
circularity. 
Minimize the 

use of virgin 
raw materials 
and maximize 
the 
recyclability 
of end 
products 

The economic 
operator provides 
information on the 

use of recycled 
materials and how 
an effective 
recyclability of the 
bio-based product 
is achieved 

24 

The applicant (stage 4) describes measures 
taken to increase the use of recycled or 
renewable raw materials and the recyclability of 
the bio-based end product. 

4 

25 

The applicant (stage 4) provides the material 
circularity index (MCI) of the bio-based product. 
(MAJOR MUST) 

 

5 

Promote 

responsible 
waste 
management 

The economic 
operator provides 

information on 
how waste is 
managed and 
reduced 

26 
Describe measures taken to manage and reduce 
the waste.  

Stage 
3,4  

 
 
 
 

 
  

27 
Provide the amount of total non-valorised waste 
generated per unit of product and useful co-
product 

Stage 
3,4  
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The economic 
operator provides 
information on 
bio-based disposal 

28 
The applicant (stage 4) provides guidance and 
clear instructions to the consumers on how the 
bio-based product is to be disposed after use 

4 

 

Promote 
efficient use 
of energy 

The economic 
operator provides 
information on 
how energy 
efficiency related 
to their operations 
is achieved 

29 
Describe measures taken to address energy 
efficiency  

Stage 
3,4  

Target 7.2 By 2030, increase substantially the share of 
renewable energy in the global energy mix 

Target 7.3 By 2030, double the global rate of improvement in 
energy efficiency 

30 

Provide energy intensity i.e. heat and power 
sourced from renewable and non-renewable or 

internally-derived pathways consumed per unit 
of product and useful co-product. 

Stage 
3,4  

Promote the 
use of 
renewable 
energy 
sources 

The economic 
operator provides 
information on 
how the use of 
renewable energy 
sources is 
promoted   

31 
Describe measures taken to promote the use of 
renewable energy.  

Stage 
3,4  

32 
Provide the share of renewable energy compared 
to the overall energy consumed for a given 
process or processes under consideration. 

Stage 
3,4  

E
C

O
N

O
M

I
C

 

Promote the 
minimisation 
of life cycle 
costs 
associated 
with the 
entire value 
chain  

The economic 
operator provides 
information on the 
life cycle costing  

33 
Describe measures taken to reduce the 
environmental-life cycle costs 

Stage 
3,4  

 N.D. 

34 
The applicant (stage 4) provides the 
Environmental Life Cycle Costing (LCC) of the 
bio-based product   

Stage 
1-6 

S
O

C
I
A

L
 

Respect 
Labour Rights 

The economic 
operator provides 
information on 
how the issue of 
forced labour is 
addressed ⁰  

35 

Describe measures taken to safeguard rights 

relating to forced labour including prohibiting 
policies, evidences, incidents and corrective 
action plans and a plan-do-check-act process in 
place to raise awareness on the topic 

(MAJOR MUST) 

Stage 
1-4  

Goal 8. Promote sustained, inclusive and sustainable 
economic growth, full and productive employment and 

decent work for all 
 

The economic 
operator provides 

36 Describe measures taken to address child labour, 

including prohibiting policies, evidences (such as 
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information on 
how the topic of 
child labour is 
addressed 

records on worker's age), incidents and 

corrective actions plans and a plan-do-check-act 

process in place to raise awareness on the topic 

(MAJOR MUST) 

 Target 8.7  Take immediate and effective measures to 
eradicate forced labour, end modern slavery and human 
trafficking and secure the prohibition and elimination of the 
worst forms of child labour, including recruitment and use of 

child soldiers, and by 2025 end child labour in all its forms   

The economic 
operator provides 
information on 
how fair salary is 
addressed  

37 

Provide information regarding the salary of 
workers, including the percentage of workers 
whose wages meet at least legal minimum 

standards, incidents of delayed payments, 
percentage of workers paid a living wage or 
receive additional social benefits 

(MAJOR MUST)  

The economic 
operator provides 

information on 
how equal 
opportunities and 
discrimination are 
addressed⁰ 

38 

Describe measures taken to address equal 

opportunities, including whether a non-
discrimination policy is in place, a system to 
enforce it, incidents and corrective action plans 
and a public commitment on this issue 

 

 Target 8.5. By 2030, achieve full and productive employment 
and decent work for all women and men, including for young 
people and persons with disabilities, and equal pay for work of 
equal value 

 

The economic 
operator provides 
information on 
how health and 
safety of workers 
are addressed⁰ 

39 

Describe measures taken to address health and 
safety of workers, including whether they comply 
with local laws, whether workers have the 
needed protective equipment, incidents and 
corrective plans, a plan-do-check-act process in 
place to protect workers' health beyond laws and 
public commitments on this issue 

 Target 8.8. Protect labour rights and promote safe and secure 
working environments for all workers [..] 

 

Respect 
health and 
safety of end 
users  

The economic 
operator provides 
information on 
how health and 
safety of end 

users are 
addressed 

40 

The applicant (stage 4) describes measures 

taken to ensure the health and safety of end 

users (stage 5), including evidence that the 

product is safe for users, compliance with product 

safety laws and programmes in place to raise 

awareness on safety risks associated with the 

product (MAJOR MUST) 

4  

 Target 12.4. By 2020, achieve the environmentally sound 

management of chemicals and all wastes throughout their life 
cycle, in accordance with agreed international frameworks, and 
significantly reduce their release to air, water and soil in order 
to minimize their adverse impacts on human health and the 
environment 
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Promote 
consumer 
satisfaction   

The economic 
operator provides 
information on 
how they provide 
feedback 
mechanisms 

41 

The applicant (stage 4) describe measures taken 

to offer mechanisms for users (stage 5) to 

provide feedbacks, including measures to 

improve the mechanism, if there are surveys 

related to customers satisfaction and actions 

taken in response to the results of these surveys 

4 N.D.  

Promote 
transparency  

The economic 
operator provides 

information on 
how transparency 
is addressed 

42 

The economic operator describes measures taken 

to address transparency, including if there are 

compliance with regulations, consumer 

complaint, sustainability reporting and targets  

Stage 
3,4  

Target 12.6  Encourage companies, especially large and 
transnational companies, to adopt Sustainable practices and to 
integrate sustainability information into their reporting cycle  

Respect of 
health and 
safety of local 
communities  

The economic 

operator provides 

information on 

how health and 

safety of local 

community are 

addressed 

43 
Describe measures taken to address health and 
safety of local communities, including noise, air 
emissions etc.  

Stage 
3,4  

N.D.  

Promote local 
development 

The economic 
operator provides 
information on 
how local 
employment is 
addressed 

44 

Describe measures taken to address local 
employment, including public commitments to 
grow local employment and the number of 
indefinite or temporary jobs (higher than 6 
months) created or lost during the reporting 
period 

Stage 
3,4  

 Goal 9. Build resilient infrastructure, promote inclusive 
and sustainable industrialization and foster innovation 

Target 9.b Support domestic technology development, 
research and innovation in developing countries, including by 

ensuring a conducive policy environment for, inter alia, 
industrial diversification and value addition to commodities 

Target 9.2 Promote inclusive and sustainable 
industrialization and, by 2030, significantly raise industry’s 

share of employment and gross domestic product, in line with 
national circumstances, and double its share in least 
developed countries 

The economic 
operator provides 
information on 
how economic 
development is 
addressed 

45 

Describe measures taken to address economic 
development, including any policy, which 
prioritises buying goods and services from local 
suppliers (regional or at national level), 
contribution to skill development, and the 
percentage of employees and market share of 
the company that have grown in the last 5 years 

Stage 
3,4  
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Respect land 
use rights  

The economic 
operator provides 
information on 
how land use 

rights are 
addressed 

46 

The applicant (stage 4) describes measures 
taken by the raw materials producers (stage 1) 
to address land use rights, including percentage 
of small-scale entrepreneurs who have 

documented legal rights to land and who feel that 
their land rights are secured and if land grabbing 
risk is being mentioned  

1 N.D.  

Respect Food 
Security  

The economic 
operator provides 
information on 
how they address 
food security 

47 

The applicant (stage 4) describes measures 

taken by the raw materials producers (stage 2) 

to address food security, including measures to 

improve and ensure local food security, a plan-

do-check-act to identify and reduce risks on this 

topic.   

1 

Goal 2. End hunger, achieve food security and improved 
nutrition and promote sustainable agriculture 

 

Target 2.3 By 2030, double the agricultural productivity and 
incomes of small-scale food producers [...] including through 
secure and equal access to land, other productive resources 
and inputs, knowledge, financial services, markets and 
opportunities for value addition and non-farm employment. 
 

 Target 2.c Adopt measures to ensure the proper functioning of 
food commodity markets […] 

Promote fair 
competition 
in the market 

The economic 
operator provides 
information on 
how fair 
competition in the 
market is 
addressed 

48 

Describe measures taken to address fair 
competition in the market, including incidents 
regarding anti-competitive behaviour, measures 
to increase employee awareness in this topic 

Stage 
3,4  

  

Goal 10. Reduce inequality within and among countries 
 

 

 Target 10.3 Ensure equal opportunity and reduce inequalities 
of outcome, including by eliminating discriminatory laws, 
policies and practices and promoting appropriate legislation, 
policies and action in this regard 
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Overall the indicators of IAT Matrix can be directly linked to ten SDGs and twenty-two targets (Table 3.9). SDGs 12 and 15 represent the most 

relevant ones in terms of number of identified targets respectively four and five.   

Table 3.9: Overview of SDGs and related targets addressed by the IAT  

SDGs Targets 

 

Target 13.2 Integrate climate change measures into national policies, strategies and planning 

 
Target 12.4 By 2020, achieve the environmentally sound management of chemicals and all wastes throughout their life cycle, in accordance 
with agreed international frameworks, and significantly reduce their release to air water and soil in order to minimize their adverse impacts 
on human health and the environment.  

Target 12.2.  By 2030, achieve the sustainable management and efficient use of natural resources   

Target 12.5.  By 2030, substantially reduce waste generation through prevention, reduction, recycling and reuse 

Target 12.6  Encourage companies, especially large and transnational companies, to adopt Sustainable practices and to integrate 

sustainability information into their reporting cycle 

 
 
 

Target 6.3 By 2030, improve water quality by reducing pollution, eliminating   dumping and minimizing release of hazardous chemicals 
and materials, halving the proportion of untreated wastewater and substantially increasing recycling and safe reuse globally 

 
Target 15.2 By 2020, promote the implementation of sustainable management of all types of forests, halt deforestation, restore degraded 
forests and substantially increase afforestation and reforestation globally 

Target 15.3 By 2030, combat desertification, restore degraded land and soil, including land affected by desertification, drought and floods, 
and strive to achieve a land degradation-neutral world. 

Target 15.5 Take urgent and significant action to reduce the degradation of natural habitats, halt the loss of biodiversity and, by 2020, 
protect and prevent the extinction of threatened species 

Target 15.1 By 2020, ensure the conservation, restoration and sustainable use of terrestrial and inland freshwater ecosystems and their 
services […] 

https://www.google.it/url?sa=i&url=https://sustainabledevelopment.un.org/sdg12&psig=AOvVaw16hiPSGoveG0GbhoqdyUL9&ust=1582365653443000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCOiW9Mex4ucCFQAAAAAdAAAAABAD
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Target 15.a Mobilize and significantly increase financial resources from all sources to conserve and sustainably use biodiversity and 
ecosystems 

 
Target 3.9 By 2030, substantially reduce the number of deaths and illnesses from hazardous chemicals and air, water and soil pollution 
and contamination 

 
Target 7.2 By 2030, increase substantially the share of renewable energy in the global energy mix 

Target 7.3 By 2030, double the global rate of improvement in energy efficiency 

 

Target 8.7  Take immediate and effective measures to eradicate forced labour, end modern slavery and human trafficking and secure the 

prohibition and elimination of the worst forms of child labour, including recruitment and use of child soldiers, and by 2025 end child labour 

in all its forms   

Target 8.5. By 2030, achieve full and productive employment and decent work for all women and men, including for young people and 

persons with disabilities, and equal pay for work of equal value 

Target 8.8. Protect labour rights and promote safe and secure working environments for all workers [..] 

 

Target 9.b Support domestic technology development, research and innovation in developing countries, including by ensuring a conducive 

policy environment for, inter alia, industrial diversification and value addition to commodities   

Target 9.2 Promote inclusive and sustainable industrialization and, by 2030, significantly raise industry’s share of employment and gross 

domestic product, in line with national circumstances, and double its share in least developed countries 

 

Target 2.3 By 2030, double the agricultural productivity and incomes of small-scale food producers [...] including through secure and 

equal access to land, other productive resources and inputs, knowledge, financial services, markets and opportunities for value addition 

and non-farm employment. 

Target 2.c Adopt measures to ensure the proper functioning of food commodity markets […] 

 

Target 10.3 Ensure equal opportunity and reduce inequalities of outcome, including by eliminating discriminatory laws, policies and 

practices and promoting appropriate legislation, policies and action in this regard  
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3.3. Applicability of IAT 

The applicability of the IAT is fundamental to its adoption by corporate organizations33. 

For this reason, the IAT is tested in the selected STAR-ProBio project case studies: 

Polybutylene Succinate (PBS) (including the fine chemicals 1,4 bio-butanediol and 100% 

bio-based succinic acid); PLA packaging and biodegradable Ecovio mulch film. The 

objective of is to identify weaknesses, limitations and area of improvement of the IAT 

proposed framework 

References Values /Thresholds of the case studies  

The present chapter provides a preliminary set of thresholds for each of the IAT indicators, 

for the case studies (Table 3.10). Some of these, like LCA results, are product specific, 

while others are applicable to all bio-based products, independently of their product 

category. All social thresholds belong to the latter category.  

Table 3.10: LCIA Thresholds for Mulch Film and Packaging, expressed in terms of 

reference unit. They represent indicative values 

No 
ENVIRONMENTAL  
(LCA impact category) 

Unit 

Product 
category: 
mulch film 

Product 
category: single-

use packaging 

Comparability 
vs fossil 

product 

Reference 

unit for 
mulch film   

(1 ha of 
mulched 
soil11) 

 Reference unit 
for packaging  

 (1 kg of average 
pck) 

2 Climate change (without Guest 
2013) 

kg CO2 e 798 4,1 
Yes 

3 Respiratory inorganics - 
Particulate mat 

Deaths 2,74E-05 8,84E-08 
Yes 

20 Cancer human health effects CTUh 4,65E-06 2,57E-08 Yes 

13 Acidification terrestrial and 
freshwater 

mol H+ 
eq 

2,44 9,27E-03 
No 

14 Eutrophication freshwater kg P eq 0,004 2,41E-04 No 

15 Eutrophication, terrestrial mol N eq 6 0,018 No 

11 Land use - Soil quality index Pt 366 21,2 No 

6 
Water scarcity 

m3 

depriv. 
3 1,79E-02 

No 

12 Resource use, fossils MJ 15.696 65 Yes 

 Agricultural land occupation - for 
soil erosion and biodiversity 

m2a 1,28 0,252 
-- 

10 Soil erosion (calculated from 
occupation) 

kg soil 
loss 

N.A.  for fossil 
prod 

N.A.  for fossil prod 
No 

18 
Affected Biodiversity  m2a.PAS 

N.A.  for fossil 
prod 

N.A.  for fossil prod No 

*corresponding to 6000 m2 of mulching film (35 µm) 

                                           
11 IAT could be used by companies of (bio-based industry) for support conducting internal sustainability assessments of their products for 
benchmarking, eco-design and pre-checks for sustainability qualification (e.g. check-list) purposes. IAT lends itself as basis for further 
developments like the tuning of a Type I environmental label aiming at supporting well-informed decisions thus increasing the market of 
qualified and more sustainable bio-based products 
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Please note that for the following impact categories: soil erosion and biodiversity the 

reference product has to be defined among bio-based products.  

Table 3.11 provides the thresholds for the indicators included in the social pillar. These 

are based on the Handbook for Product Social Impact Assessment. The level “0” of the 

scale for each indicator are proposed as thresholds. They can be applied to all bio-based 

and fossil-based products.  

Table 3.11: Social thresholds corresponding to the minimum social requirements   

No 
Social 
issues 

Threshold: minimum social requirements 

35 forced labour  The company or facility has a system in place to implement the policy 
prohibiting retention of all or part of a worker's salary, benefits, property or 
original documents  

36 child labour  The company or facility has a system in place to enforce the policy 
prohibiting child labour  

37 fair salary All workers are paid the legal or industry minimum wage 

38 equal 
opportunities 

The company or facility has a system in place to monitor and enforce the 
non-discrimination policy. 

39 health and 
safety of 
workers 

Sufficient evidence indicates compliance with health and safety standards 
or local laws. The occupational health and safety of workers is monitored, 
and workers have access to all the required personal protective equipment 

40 health and 
safety of end 
users 

The product conforms to all national requirements regarding product safety 

41 feedback 

mechanisms 

Presence of a mechanism for customers to provide feedback Presence of 

management measures to improve feedback mechanisms exist 

42 transparency  There has been compliance with regulations regarding transparency.  

43 health and 
safety of 
local 
community 

The company or facility has a system or a mechanism in place to enforce 
the policy on local community health and safety impacts to meet the 
requirements set by local laws or international standards 

44 local 
employment  

The company or facility has publicly committed to grow local employment.  

45 economic 
development  

The company or facility has a policy prioritising buying goods and services 
from local suppliers. 

46 land use 
rights 

Most of the small-scale entrepreneurs have documented legal rights to land. 

47 food security The company or facility has a PDCA (plan–do–check–act) to identify and 
reduce risks on local food security and to identify and prevent changes in 
food and feed prices  

48 fair 
competition 

Documented statement or procedures (policy, strategy, etc.) to prevent 
engaging in or being complicit in anti-competitive behaviour 
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Table 3.12 provides the thresholds for the indicators for the circularity aspects. Not all of 

them are defined yet.  

Table 3.12: Circularity thresholds product and system circularity 

No 
Economic 

(Circularity)  
Thresholds 

25 Circularity index  >0.5 (indicative) since it is specific for each product category.  
To be determined with Mac Arthur formula for the reference 
products. For the bio-based case study the proposed approach will 
be applied  

23 Renewable content 
of bio-based end 

product 

 > 60% in 2020 
Based on Décret n°2016-379, 30 mars 2016 France 

22 High concern 
chemicals 

The bio-based material and the bio-based end product must not 
contain hazardous chemicals 

27 Waste reduction 
and management 
(kg waste/kg useful 
product) 

Not defined yet - Specific for each product category 

30 Energy intensity  Not defined yet - Specific for each product category 

32 Renewable energy  >20% according to the European Union's '20-20-20' climate and 
energy targets 
https://www.eea.europa.eu/themes/climate/trends-and-
projections-in-europe/trends-and-projections-in-europe-
2017/overall-progress-towards-the-european  

Table 3.13 provides the threshold for the indicator for the ILUC aspect. 

Table 3.13: ILUC threshold 

No 
Impact on 

natural land 
Threshold 

21 ILUC  ILUC risk should be reduced to low (class A) 

3.4. Limitations of IAT  

The current version of the IAT is associated with particular limitations, clustered as follows: 

i) limitation relating to the indicators and identification of thresholds; iii) limitation relating 

to the scoring system and indicators; iv) general limitations.  

Limitation related to the definition and identification of thresholds  

A major limitation of the IAT is linked to the availability of data for the definition of the 

reference product (RP) and the related LCA thresholds. Within IAT the RP’s values (Table 

10) provide an indication of the average LCA impacts of the fossil counterparts of mulch 

film and packaging rather than the actual RP. Furthermore the packaging application does 

not reflect a specific packaging (e.g. flexible pck for food sector) but an “average” one, 

since the LCA model considers the traditional plastic materials and the end of life disposal 

of the whole packaging EU sector (PlasticsEurope data). For these reasons, the 

performance of the bio-based product case studies should be interpreted as a good or a 

https://www.eea.europa.eu/themes/climate/trends-and-projections-in-europe/trends-and-projections-in-europe-2017/overall-progress-towards-the-european
https://www.eea.europa.eu/themes/climate/trends-and-projections-in-europe/trends-and-projections-in-europe-2017/overall-progress-towards-the-european
https://www.eea.europa.eu/themes/climate/trends-and-projections-in-europe/trends-and-projections-in-europe-2017/overall-progress-towards-the-european
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warning signal depending on the results. Further details about the LCA models for 

traditional mulch film and packaging are available from D8.1. Similar challenges about the 

right definition of the RP are being faced within relevant European assessment and 

certification initiatives such as the Product Environmental Footprint PEF. A possible way to 

overcome this limitation could be the use of input/output databases, however, further 

investigations are needed. A further methodological approach for addressing LCA 

thresholds is described in D3.1 (confidential). 

Another limitation is the definition of threshold values for some circularity indicators. This 

issue could be however solved with benchmarking activities related to the specific sector.  

Indicator-specific limitations related to thresholds  

Table 3.14 below, includes an overview of identified limitations linked to some indicators.  

Table 3.14: Limitations 

Indicator  Limitations  

10 Protect soil quality 

and productivity 

This indicator is characterized by high uncertainty 

therefore it should be considered as an indicative 

information.     

18 Protect 

biodiversity 

This indicator is characterized by high uncertainty 

therefore it should be considered as an indicative 

information 

35, 36 Respect Labour 

Rights: Forced 

labour and child 

labour.  

In the current version of the IAT, there are not 

questions (in the questionnaires) related to the 

evidences that incidents did not occur, for both forced 

labour and child labour.  

43 Respect of health 

and safety of local 

communities 

In the current version of the IAT, there are not 

questions (in the questionnaires) related to the 

evidences that incidents of actual damage, adverse 

impacts or risks to community health and safety have 

been discovered.  

21 ILUC risk In general ILUC risks are hard to quantify and trace and 

require large models which link effects to causes and 

are thus very uncertain (and subject to varying 

methodologies) compared with impacts calculated from 

direct measurements (e.g. CO2 emissions). For this 

reason a preventive approach about the assigned score 

has been adopted despite ILUC is indeed a very 

relevant aspects. In the future when the methodologies 

will be improved and harmonized more accurate scores 

can be assigned. 

Limitation related to the scoring system and indicators  

The score assignment has been performed considering 2 points for quantitative indicators 

and 1 point for qualitative ones. Furthermore a restricted pool of indicators have been 

deemed as major must. These choices, although they are based on reasoned 

considerations, are affected to subjectivities. Generally, to overcome these limitations and 

reach a broader consensus, a multistakeholder engagement process (open consultation, 

working groups) should be performed. This is, however, out of the scope of the project. 

Furthermore the list of indicators here proposed, could be subject to changes in order to 
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reflect the specificities of the bio-based product group.  This is possible considering the 

flexibility that characterizes the IAT.     

General limitations    

An important requisite of the IAT is traceability, that is the performed assessment must 

reflect the real bio-based product chain under investigation. This can be guaranteed only 

through a chain of custody (CoC) system addressed in a dedicated section within D8.2. 

3.5. Feedback from project partners 

This final version of the IAT integrates comments and suggestions for improvement 

provided by project partners in different rounds of feedback collection. In this section, 

relevant comments and related answers are reported with the aim to further address and 

clarify the challenges affecting the IAT.  

3.5.1. Original report provided by Quantis LCA expert (Q&A) 

Thresholds in LCA 

I insist on the difficulty to define science-based thresholds that are sound in regard to the 

specific applications. I explained in D3.1 how an attempt based on planetary boundaries 

failed. Maintaining this requirement in the IAT is a ferocious challenge. 

Author reply: the proposed thresholds in the IAT are not based on planetary 

boundaries. A possible way to address planetary boundaries into LCA was described 

in the D8.1 but eventually it was decided does not include it into the IAT to avoid a 

useless complexity of the tool about a topic which is still under development by the 

scientific community.   

I welcome the initiative to provide thresholds that are specific to the application, using a 

reference product (RP) and a chosen reference unit (RU). I still express the following 

concerns: 

 The choice of the reference product might be difficult or arbitrary in many cases, 

so the justification of the choice might be difficult. 

 The reference unit can be very different from a functional unit (FU), e.g. for a 

packaging the RU is 1 kg, which is disconnected from the function since the 

density and mechanical properties of a material can differ vastly from those of 

another . 

 Even if it is not a comparative study, the reference product is in fine meant to be 

compared with the studied product. A comparison cannot be validly realised 

based on a RU that is not a FU. I am afraid that a per-kg comparison would be 

considered as a major weakness and would be immediately denounced and 

rejected by the affected industries. A modus operandi (i.e. sectorial per industry) 

might be necessary. 

I welcome the first limitation section that addresses these aspects. In practice, I doubt the 

RP and RU will stand the test of applicability involving several industries. 

Author reply: the limitations of the IAT have been further developed accordingly to 

the raised points  
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If it proves too problematic, we would have to accept the conclusions of D3.1 and simply 

state that thresholds are not available for LCA indicators. This would open another way 

out, such as mentioning that “the impact must present a significative improvement 

compared to fossil counterpart” or “the impact must not exceed that of existing practices 

in the same sector” or “the product, if scaled to 100% penetration in the whole EU, must 

not cause significant increase of EU’s impact”. This is to be discussed and refined. 

Environmental indicator thresholds destined to fail 

Some environmental indicator thresholds required from bio-based products are nearly or 

totally impossible to pass. Namely, the following indicators are specific to bio-based 

products because closely related to agriculture processes that have no equivalent in the 

fossil industry: 

 Water deprivation 

 Soil erosion 

 Land use – soil quality index 

 Acidification Terrestrial and Freshwater 

 Eutrophication Freshwater 

 Eutrophication terrestrial 

 Potentially affected biodiversity 

Therefore, if the reference product is fossil-based, the bio-based product is destined to fail 

the expected threshold for these indicators.  

Author reply: we fully agree. Table 10 reports the LCA impact categories whose 

comparison with fossil-based materials would result not very meaningful. In the 

future, however, when RPs for bio-based products will be defined, these impact 

categories will result valuable. In the application of IAT to the case study a specific 

note on this important issue will be added.  

Soil loss accounting 

The erosion indicator is conceived as an environmental LCA indicator, expressed in kg of 

soil lost per functional unit (FU). This is documented, but I acknowledge not very clearly, 

in D2.2 and in the document “STAR-ProBio_T2.3_Indicators description.pptx”. 

The way it is proposed to use this indicator in the IAT is different and remains as a rate at 

the area level, i.e. expressed in quantity of soil lost per hectare and per year. This is 

independent from the FU and therefore cannot be used as an LCA indicator. It is the only 

LCA indicator modified this way in the IAT. 

However, I understand the idea of modifying this indicator, since the rate of erosion has a 

physical and understandable link with threshold setting. When confronted to the difficulties 

of setting thresholds for LCA indicators (as documented in D3.1, but not only), I 

understand the rationale to resort to the rate. If compared rates were applied on identical 

areas, it would make sense. 

I am afraid that when using the IAT, this condition will not be integrated, so the erosion 

rate cannot be used as a comparison element. 
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Author reply: the application of soil loss accounting has been revised and improved 

in the current version of the IAT. Specifically, it is now linked to the F.U. (see the 

calculation example reported in Figures 10 and 11) and the minimum and maximum 

values reflect real cases. The only difference is the scope of application: within the 

IAT we propose to use it only for Stage 1 which is in absolute, for this specific 

environmental issue, the most relevant life cycle stage.  

Policies accounting  

The IAT scoring system accounts for the presence of policies and initiatives related to 

different impact categories (or area of protection) and for 3 life cycle stages. I mentioned 

I was surprised that only 3 (out of 23) policies were required for the biomass production, 

while it is often the most impacting part of the life cycle. I also consider that ILUC risk 

mitigation and GHG reduction (non-LUC related) could be part of the policies counted in 

this part of the IAT. 

Author reply: the policies and the initiatives overall investigated by the IAT are 10 

and they are distributed among the most relevant stages that is 1, 3 and 4. Within 

each stage not all 10 indicators have been activated to make the IAT applicable by 

the companies. Consequently, a cut-off criteria based on policy relevance for each 

specific stage has been applied. The choice of course is partly subjective, 

nevertheless, we believe that all the most relevant issues associated to the biomass 

production have been sufficiently addressed within the IAT, which is, in the first 

instance a self-assessment tool.   

Weighting of the different scoring element  

The underrepresentation (to my opinion) of the biomass production mentioned in the 

previous section leads to the question of the weighting system. Currently, each policy has 

the same weight as the others in the policy part, for a total of 23. This total is the weight 

of the policies in the overall scoring system.  

This is non-reasoned weighting, just the result of an arbitrary accumulation of elements, 

not a decision made on justified and founded elements, or obtained through consensus. It 

is therefore highly debatable, but I fully understand the need to go ahead with something 

and fine-tune later. 

Also notably, the ILUC assessment obtains a weighting of 2 out of 105, which is clearly 

insufficient in my eyes. 

I am therefore happy that for achieving a broader consensus, stakeholder engagement 

and open consultation processes are envisioned. 

Author reply: we fully agree. The limitations of the IAT have been further developed 

accordingly to the raised points 

Safeguard levels for erosion and potentially affected biodiversity 

The calculation made to define safeguard levels is very interesting. I have not been able 

to consider all the implications of this approach (a level is safe if it is below 1/3 of the 

worst case known for the same crop), but I think it probably makes sense for these 

indicators that are meant to be used as red flags.  
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It might be refined by eliminating outliers, for instance by considering an average or 

percentiles. This could be taken as something to consider for future refinement. 

Author reply: we agree with the proposed suggestions and also with the fact that 

they might represent further refinements of the IAT.  
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Annexes to part B: 

Questionnaires for the collection of environmental, 

circular and social information on related policies, 

initiatives and measures 

 

Annex B1: Questionnaire for Biomass Producers (Stage 1)  

Dear madam/sir,  

This questionnaire includes a set of questions directed to the producers of biomass in order 

to analyse the performance of selected qualitative and environmental social indicators. All 

of the responses follow a yes/no approach. In order to facilitate the respondent, for most 

of the questions some examples with the purpose of clarification are provided in the 

footnotes.  

Questions – Environmental pillar yes no 

Indicator 4: Impacts on water quality and quantity 

Do you adopt measures, procedures, policies or initiatives to reduce water 

consumption and protect the quality of water resources?i 

  

Indicator 8: Soil quality, soil productivity and soil erosion forces 

Do you have in place specific measures to monitor the changes in soil condition 

in order to avoid soil erosion and/or to conserve and improve soil health and 

productivity? 

  

Indicator 16: Impacts on biodiversity 

Do you adopt measures to identify potential impacts on biodiversity?   

Indicator 17: Promote positive and reduce negative impact on biodiversityii 

Do you adopt measures to promote positive and reduce negative impact on 

biodiversity? 

  

Questions – Social pillar yes no 

Indicator 35: Forced labour iii 

Do you adopt measures to safeguard rights related to forced labour?   

Indicator 36: Child labouriv 

Do you have in place policies against employing children? 

The company or facility has a system in place to enforce the policy 

prohibiting child labour. 

  

Indicator 37: Fair salary v 

Do you have policies for ensuring fair salaries?   

Indicator 38: Equal opportunities and discrimination vi 

Do you have an equal opportunities and non-discrimination policy in place?   

Indicator 39: Health and safety of workers vii 

Do you adopt measures to ensure health and safety of workers?   

Indicator 46: Land use rights viii 

Do you have policies in place for respecting land use rights?    

Indicator 47: Food securityix 

Do you have policies in respect of food security?   
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i Examples*: If you irrigate, do you ensure that the water use is in compliance with applicable regulations? Or 
do you maintain irrigation records? Do you prevent run-off of chemicals, mineral and organic substances?  
iiiiii Examples*: Do you have a biodiversity plan for your farm to maintain or improve biodiversity? Have you left 

all primary forest, wetland, peatland, and protected grassland in its original condition within the last 5 years? 
*Further examples please consult the following document https://dqs-cfs.com/de/portfolio_de/fsa-2/ 
iii Example**: Do you have a policy or a system in place to implement the policy, which prohibits retention of all 
or part of a worker's salary, benefits, property or original documents?  
iv Example**: Do you have a system in place to implement the policy prohibiting child labour and PDCA (plan–
do–check–act) process in place to raise awareness of the issues and its commitments? 
v Example**: Do you employ workers whose wages do not meet at least legal or industry minimum standards 
and is their provision fully compliant with all applicable laws? 
vi Example**: Do you have a system in place to enforce the non-discrimination policy and a PDCA process to 
pro-actively promote non-discrimination? 
vii Example**: Do you comply with health and safety standards or local laws and do your workers have access to 
all the required personal protective equipment and is the occupational health and safety of workers is monitored?  
viii Examples: Evidence can be given that no land grabbing takes place in the region?  
ixExamples**: You have a PDCA (plan–do–check–act) to identify and reduce risks on local food security and to 
identify and prevent changes in food and feed prices? 
** Further examples please consult: Goedkoop, M., Indrane, D. and De Beer, I. “Handbook for Product Social 
Impact Assessment 2018” Handbook for Product Social Impact Assessment, 2018 

                                           

https://dqs-cfs.com/de/portfolio_de/fsa-2/
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Annex B2: Questionnaire for raw material feedstock production 

(stage 2) 

Dear madam/sir,  

This questionnaire includes a set of questions directed to the raw material feedstock 

producers in order to analyse the performance of selected qualitative and environmental 

social indicators. All of the responses follow a yes/no approach. In order to facilitate the 

respondent, for most of the questions some examples with the purpose of clarification are 

provided in the footnotes.  

Questions – Social pillar yes no 

Indicator 35: Forced labour i 

Do you adopt measures to safeguard rights related to forced labour?   

Indicator 36: Child labourii 

Do you have in place policies against employing children?   

Indicator 37: Fair salary iii 

Do you have policies for ensuring fair salaries?   

Indicator 38: Equal opportunities and discrimination iv 

Do you have an equal opportunities and non-discrimination policy in place?   

Indicator 39: Health and safety of workers v 

Do you adopt measures to ensure health and safety of workers?   

ii Example*: Do you have a policy or a system in place to implement the policy, which prohibits retention of all 
or part of a worker's salary, benefits, property or original documents?  
ii Examples: Do you have a system in place to implement the policy prohibiting child labour? Do you have a PDCA 
(plan–do–check–act) process in place to raise awareness of the issues and its commitments and progress are 
reported publicly? 
iii Example*: Do you employ workers whose wages do not meet at least legal or industry minimum standards 
and is their provision fully compliant with all applicable laws? 
iv Example*: Do you have a system in place to enforce the non-discrimination policy and a PDCA process to pro-
actively promote non-discrimination? 
v Example*: Do you comply with health and safety standards or local laws and do your workers have access to 
all the required personal protective equipment and is the occupational health and safety of workers is monitored?  
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Annex B3: Questionnaire for bio-based product production 

(stage 3) 

Dear madam/sir,  

This questionnaire includes a set of questions directed to the bio-based product producers 

in order to analyse the performance of selected qualitative and environmental social 

indicators. All of the responses follow a yes/no approach. In order to facilitate the 

respondent, for most of the questions some examples with the purpose of clarification are 

provided in the footnotes.  

Questions – Environmental pillar yes no 

Indicator 1: greenhouse gas emissionsi 

Do you have in place procedures, policies or initiatives to identify and 

minimize GHG emission? 

  

Indicator 5: Impacts on water quality and quantity  

Do you have specific procedures, policies or initiatives to reduce water 

consumptionii and to improve water quality? 1iii 

  

Indicator 7: Soil quality, productivity and soil erosion forcesiv 

Do you have specific procedures, policies or initiatives to identify and 

address potential impacts on soil quality, productivity and soil erosion 

forces, associated to the biomass production? 

  

Indicator 19: Minimize the impacts on Human Health 

Do you adopt measures to promote positive and reduce negative impact 

on the Human Health within the area of operation? 

  

Question – Circularity  

Indicator 22: Promote responsible use of high concern materials   

Do you have in place specific procedures, policies or initiatives addressing 

safety aspects regarding chemicals embedded in the products they 

produce? 

  

Indicator 26: Promote responsible waste management 

Do you have in place specific policies, procedures, initiatives addressing 

waste management and its reduction?   

  

Indicator 29: Promote efficient use of energy 

Do you adopt measures to address energy efficiency?    

Indicator 31: Promote the use of renewable energy sources 

Do you adopt measures to promote the use of renewable energy?   

Questions- Economic    

Indicator 33: Promote the minimisation of life cycle costs associated with the 

entire value chain 

Do you have in place initiatives to reduce the costs associated to the life 

cycle of bio-based product?  

  

Questions – Social pillar yes no 

Indicator 35: Forced labour v 

Do you adopt measures to safeguard rights related to forced labour?   

Indicator 36: Child labourvi 

Do you have in place policies against employing children?   

Indicator 37: Fair salary vii 

Do you have policies for ensuring fair salaries?   

Indicator 38: Equal opportunities and discrimination viii 

Do you have an equal opportunities and non-discrimination policy in place?   
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Indicator 39: Health and safety of workers ix 

Do you adopt measures to ensure health and safety of workers?   

Indicator 42: Promote transparency x 

Do you have measures to address transparency and non-financial 

reporting publication? 

  

Indicator 43: Respect of health and safety of local communitiesxi 

Do you have measures to address health and safety of local communities?   

Indicator 44: Promote local development - local employmentxii 

Do you have measures to address local employment?   

Indicator 45: Promote local development - economic developmentxiii 

Do you have measures taken to address economic development?   

Indicator 48: Promote fair competition in the marketxiv 

Do you take measures to address fair competition in the market?   
 

i Examples**: Do you identify sources of greenhouse gas and do you measure and monitor your emissions and 
minimize it? 
ii Examples**:  Do you take measures to avoid water and soil pollution form wastewater? 
iii Examples**: Do you prevent run-off of chemicals, mineral and organic substances, including pesticides, 
fertilizers and manure? 
iv Examples**: Do you perform periodic soil sampling to monitor the changes in soil condition and keep the 
sampling records? 
v Example*: Do you have a policy or a system in place to implement the policy, which prohibits retention of all 
or part of a worker's salary, benefits, property or original documents?  
vi Example*: Do you have a system in place to implement the policy prohibiting child labour and PDCA (plan–do–
check–act) process in place to raise awareness of the issues and its commitments? 
vii Example*: Do you employ workers whose wages do not meet at least legal or industry minimum standards 
and is their provision fully compliant with all applicable laws? 
viii Example*: Do you have a system in place to enforce the non-discrimination policy and a PDCA process to pro-
actively promote non-discrimination? 
ix Example*: Do you comply with health and safety standards or local laws and do your workers have access to 
all the required personal protective equipment and is the occupational health and safety of workers is monitored?  
x Example*: Do you keep implement and comply with all national and local laws and regulations and do you 
record compliance with regulations, consumer complaint, sustainability reporting and targets? 
xi Example*: Do you take measures form noise and air emissions?  
xii Example*: What is the number of indefinite or temporary jobs (higher than 6 months) created or lost during 
the reporting period?  
xiii Example*: Do you have a policy prioritising buying goods and services from local suppliers and contribute to 

local skill development?  
xiv Example*: Do you have measures regarding anti-competitive behaviour, measures to increase employee 
awareness in this topic? 
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Annex B4: Questionnaire for bio-based product transformation 

(stage 4) 

Dear madam/sir,  

This questionnaire includes a set of questions directed to the transformers of bio-based 

products in order to analyse the performance of selected qualitative and environmental 

social indicators. All of the responses follow a yes/no approach. In order to facilitate the 

respondent, for most of the questions some examples with the purpose of clarification are 

provided in the footnotes.  

Questions – Environmental pillar yes no 

Indicator 1: greenhouse gas emissionsi 

Do you have in place procedures, policies or initiatives to identify and 

minimize GHG emission? 

  

Indicator 5: Impacts on water quality and quantity  

Do you have specific procedures, policies or initiatives to reduce water 

consumptionii and to improve water quality? 1iii 

  

Indicator 7: Soil quality, productivity and soil erosion forcesiv 

Do you have specific procedures, policies or initiatives to identify and 

address potential impacts on soil quality, productivity and soil erosion 

forces, associated to the biomass production? 

  

Indicator 19: Minimize the impacts on Human Health 

Do you adopt measures to promote positive and reduce negative impact 

on the Human Health within the area of operation? 

  

Question – Circularity  

Indicator 22: Promote responsible use of high concern materials   

Do you have in place specific procedures, policies or initiatives addressing 

safety aspects regarding chemicals embedded in the products they 

produce? 

  

Indicator 24: Promote the use of material circularity.    
Do you have in place specific procedures, policies or initiatives promoting the use 
of recycled or renewable raw materials and the recyclability of the bio-based end 
product?   

  

Indicator 26: Promote responsible waste management 

Do you have in place specific policies, procedures, initiatives addressing 

waste management and its reduction?   

  

Indicator 29: Promote efficient use of energy 

Do you adopt measures to address energy efficiency?    

Indicator 31: Promote the use of renewable energy sources 

Do you adopt measures to promote the use of renewable energy?   

Questions- Economic    

Indicator 33: Promote the minimisation of life cycle costs associated with the 

entire value chain 

Do you have in place initiatives to reduce the costs associated to the life 

cycle of bio-based product?  

  

Questions – Social pillar yes no 

Indicator 35: Forced labour v 

Do you adopt measures to safeguard rights related to forced labour?   

Indicator 36: Child labourvi 

Do you have in place policies against employing children?   
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Indicator 37: Fair salary vii 

Do you have policies for ensuring fair salaries?   

Indicator 38: Equal opportunities and discrimination viii 

Do you have an equal opportunities and non-discrimination policy in place?   

Indicator 39: Health and safety of workers ix 

Do you adopt measures to ensure health and safety of workers?   

Indicator 42: Promote transparency x 

Do you have measures to address transparency and non-financial 

reporting publication? 

  

Indicator 43: Respect of health and safety of local communitiesxi 

Do you have measures to address health and safety of local communities?   

Indicator 44: Promote local development - local employmentxii 

Do you have measures to address local employment?   

Indicator 45: Promote local development - economic developmentxiii 

Do you have measures taken to address economic development?   

Indicator 48 : Promote fair competition in the marketxiv 

Do you take measures to address fair competition in the market?   

i Examples**: Do you identify sources of greenhouse gas and do you measure and monitor your emissions and 
minimize it? 
ii Examples**:  Do you take measures to avoid water and soil pollution form wastewater? 
iii Examples**: Do you prevent run-off of chemicals, mineral and organic substances, including pesticides, 
fertilizers and manure? 
iv Examples**: Do you perform periodic soil sampling to monitor the changes in soil condition and keep the 
sampling records? 
v Example*: Do you have a policy or a system in place to implement the policy, which prohibits retention of all 
or part of a worker's salary, benefits, property or original documents?  
vi Example*: Do you have a system in place to implement the policy prohibiting child labour and PDCA (plan–do–
check–act) process in place to raise awareness of the issues and its commitments? 
vii Example*: Do you employ workers whose wages do not meet at least legal or industry minimum standards 
and is their provision fully compliant with all applicable laws? 
viii Example*: Do you have a system in place to enforce the non-discrimination policy and a PDCA process to pro-
actively promote non-discrimination? 
ix Example*: Do you comply with health and safety standards or local laws and do your workers have access to 
all the required personal protective equipment and is the occupational health and safety of workers is monitored?  
x Example*: Do you keep implement and comply with all national and local laws and regulations and do you 
record compliance with regulations, consumer complaint, sustainability reporting and targets? 
xi Example*: Do you take measures form noise and air emissions?  
xii Example*: What is the number of indefinite or temporary jobs (higher than 6 months) created or lost during 
the reporting period?  
xiii Example*: Do you have a policy prioritising buying goods and services from local suppliers and contribute to 
local skill development?  
xiv Example*: Do you have measures regarding anti-competitive behaviour, measures to increase employee 
awareness in this topic? 
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Annex B5: Questionnaire related to the use stage (stage 5) 

Dear madam/sir,  

This questionnaire includes a set of questions directed to the applicant (stage 4) in order to 

analyse the performance of selected qualitative and environmental social indicators related to 

stage 5. All of the responses follow a yes/no approach. In order to facilitate the respondent, for 

most of the questions some examples with the purpose of clarification are provided in the 

footnotes.  

Questions – Social pillar yes no 

Indicator 40 : Respect health and safety of end usersxliii 

Do you take measures to ensure health and safety of end users?   

Indicator 41: Promote consumer satisfaction xliv  

Do you have in place mechanisms for users to provide feedback?   

Indicator 24: Promote use of renewable materials 

Do you have measures to promote the use of renewable material resources 

(% of biogenic carbon / total carbon) and provide the information to 

costumers?  
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Annex B6: Questionnaire related to the End-of-Life stage (stage 6) 

Dear madam/sir,  

This questionnaire includes a set of questions directed to the applicant (stage 4) in order to 

analyse the performance of selected qualitative and environmental social indicators related to 

stage 6. All of the responses follow a yes/no approach. In order to facilitate the respondent, for 

most of the questions some examples with the purpose of clarification are provided in the 

footnotes.  

Questions – PRODUCT AND SYSTEM CIRCULARITY yes no 

Indicator 28: Promote responsible waste management 

Do you provide guidance and clear instructions to the consumers on how the 

bio-based product has to be disposed after use? 

  

  



 

93 

STAR-ProBio D8.2: Blueprint of sustainability certification schemes for bio-based products 

Annex B7: Environmental indicators selected in T2.3: description and 

guidance 

 

 

 

Supplementary guidance

This indicator is a standard PEF indicator, well established in common LCA software and databases. Its use does not pose a 
particular challenge to practitioners, at inventory level, assessment level or interpretation level.

Make sure agricultural emissions are well inventoried, including fertilizer use emissions. Same thing for transports and energy uses 
during the whole cycle.

Acidification
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xliii Examples*: Can you provide evidence that the product is safe for users, compliance with product safety laws and 

programmes to raise awareness on safety risks associated with the product? 
xliv Examples*: Do you carry out surveys related to customers satisfaction and take actions according to the results of 
these surveys? 
* Further examples please consult: Goedkoop, M., Indrane, D. and De Beer, I. “Handbook for Product Social Impact 
Assessment 2018” Handbook for Product Social Impact Assessment, 2018 
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Part C 
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4. Sustainability Certification Tools 

4.1. Description of the Framework 

In addition to the application of the STAR-Probio criteria and indicators in the IAT, this section 

explores links to the various and manifold sustainability certification activities in the EU 

Bioeconomy. These activities aim to complement the IAT assessment and to prepare and support 

an implementation of the STAR-ProBio results into the certification landscape.  

To do so, the STAR-ProBio project elaborated the guidelines to design and implement a 

Benchmarking Platform (BP) to benchmark participating certification schemes, identify their 

common denominator and propose a mechanism for self-improvement, including a process for 

helping each participating scheme to identify gaps their gaps and necessary improvements in 

their Framework Management Rules (FR). The Benchmarking Platform would also aim at 

including those criteria and indicators identified and developed by STAR-ProBio in their 

recommendations as relevant for the sustainability of bio-based products. To do this, findings of 

STAR-ProBio Working Packages have been translated into a set of criteria and indicators named 

Building Blocks (BB). Building Blocks are represented in factsheets designed to facilitate the 

transfer of STAR-ProBio results for its use by certification schemes. 

Benchmarking results under this approach can also be used by companies to understand, to 

which extend their bio-based products would be compliant with existing certification schemes. 

Additionally, another important benefit of implementing the proposed Benchmarking Platform is 

that it will establish a link to the existing stakeholder community. 

Section 4.2 describes the general structure of the proposed Benchmarking Platform, as well as 

the general guidelines for a benchmarking methodology. Section 4.3 describes the Framework 

Management Rules that certification schemes for bio-based materials and bio-based products 

should implement in their systems. Section 4.4 describes the Building Blocks module and 

introduces the factsheets with STAR-ProBio suggested criteria and indicators for certification 

schemes. Section 4.5 presents an illustrative application of the benchmarking methodology to 

three well-known certification schemes (RSB, ISCC and REDcert). Finally, section 4.6 presents 

recommendations for the formation of a Benchmarking Platform, the use of its results by existing 

and new certification schemes, and for the advantages of giving the Benchmarking Platform 

regulatory support or recognition. 

4.2. Benchmarking Platform for certification schemes 

4.2.1. Purpose 

With increasing attention towards the general concept of the Bioeconomy, also the development 

of respective tools for the assessment of bio-based products has delivered numerous 

methodologies, tools and approaches. Amongst others, the availability of standards and 

sustainability certification schemes covering sustainable biomass and processed biomaterials 

keeps increasing. Consequently, stakeholders of the Bioeconomy seek orientation in order to 

understand differences between the developed tools and schemes.  

Since early stages of the project, STAR-ProBio partners reflected on what certification tools would 

be more useful to the sector. A tool for promoting the development of a new certification scheme 

would put this new scheme in competition with the multiple voluntary certification schemes 

already available on the market. STAR-ProBio partners concluded that it was best to develop a 

tool that could fulfil a twofold objective:  
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 Mutual recognition by participating certification schemes of each others criteria, indicators 

and rules of management, in order to identify gaps and start a process for improvement. 

 Provide guidelines for the development of new certification schemes and improvement of 

non-participating certification schemes.   

This tool has been named the Benchmarking Platform (BP) for certification schemes. This tool 

requires the voluntary participation of existing certification schemes, and their commitment to 

engage into the continuous improvement of their systems. It is recommended that the 

Benchmarking Platform becomes a fully dynamical instrument driven by participating 

certification schemes and the stakeholder’s board. Therefore, participating schemes will have a 

key role in establishing the Benchmarking Platform and taking part in its governance.  

The STAR-ProBio project has chosen this approach because several existing sustainability 

certification schemes for biomass and processed biomaterials, in particular those schemes 

operating under the EU RED certification, have cumulated valuable experiences during the many 

years they operate globally. Some of these certification schemes have already invested 

comprehensive expertise and efforts in order to broaden their scopes to new sectors in the bio 

and circular economy. However, most of these efforts are not harmonised yet.  

The application of the benchmarking methodology intends to identify a minimum (basic) set of 

requirements any existing or new certification scheme should meet, and a set of additional 

requirements for improvement. In that sense, the Benchmarking Platform can be seen as a tool 

that allows the benchmarking and mutual recognition of each others critieria and indicators by 

participating schemes. The benchmarking of participating schemes will result in labelling them 

with a performance level: Basic, Advanced or Excellent.A consultation process with a 

stakeholder’s board, organised by the Benchmarking Platform, will advise participating schemes 

on gaps resulting from the benchmarking, and on requirements for improvement. Benchmarking 

results and recommendations by the stakeholder’s board can be recognised in European or 

National regulatory frameworks as the minimum requirements certification schemes should 

have. 

The results of the benchmarking carried out by the Benchmarking Platform are not meant to 

fully cover relevant contents for certification of bio-based products, but as a frame to initiate a 

feasible and successful process for continuous improvement. STAR-ProBio criteria and indicators 

(Chapter 4.4) that do not have a correspondence in the set of basic criteria recommended by 

the Benchmarking Platform, will be considered in the set of requirements for improvement.  

The Benchmarking Platform aims to facilitate debate and possibly the start of cooperation 

between the participating certification schemes. The Benchmarking Platform gives the 

opportunity to strengthen the work done by participating schemes and to lead to a better 

harmonisation of standard contents, audit methodologies, coverage of materials and product 

groups and measurables (such as quantitative indicators, thresholds, default values, standard 

values, etc.). The results of the benchmarking will also serve as guidelines for the development 

of new certification schemes aiming at quality and comprehensive certification of sustainable 

bio-based products, in particular those bio-based products not yet covered by existing 

certification schemes. Moreover, the implementation of the proposed Benchmarking Platform 

could lead to a more effective recognition process of certification schemes by the European 

Commission, if such a process would be started for bio-based products different than bioenergy. 

The process carried out by the Benchmarking Platform, as well as its structure are illustrated in 

Figure 4.1. The Benchmarking Platform is managed by an Operative Body. Certification schemes 

interested to participate of the Benchmarking Platform send an application to this Operative 
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Body. The benchmarking and scoring are conducted by the Experts Board. Recommendations 

for improvement are done through a consulting mechanism with a Stakeholders Board.  

Another essential element of the Benchmarking Platform is that the results shall be made publicly 

accessible and explained in a transparent manner. This task is the duty of the Operative Body 

and of all participating certification schemes. 

Figure 4.1: Structure of the Benchmarking Platform 

 
Source: STAR-ProBio 

The Benchmarking Platform can provide different types of information which are relevant for a 

wide range of stakeholders of the bioeconomy. Table 4.1 summarises the relevance of different 

aspects from the benchmarking exercise to different stakeholder groups. 
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Table 4.1: Relevance of the Benchmarking Platform content to different stakeholders 
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Legal Compliance         

Procurement and mutual recognition of 

sustainable input and output material 

        

Transparency for users of sustainability 

initiatives  

        

Reducing multiple audit burden          

Equivalency tool for mutual recognition          

Continuous improvement          

Transparent claims         

Source: STAR-ProBio 

4.2.2. Structure  

4.2.2.1. Governance 

The governance of the Benchmarking Platform should be based on three bodies: An Operative 

Body, an Experts Committee and a Stakeholders Board. These three bodies together represent 

the Benchmarking Platform Forum. 

The Operative Body is the entity that manages the Benchmarking Platform. It should be in 

charge of inviting certification schemes to participate of the Platform, check if candidate schemes 

meet the criteria for acceptance, manage the Benchmarking and scoring exercise and 

disseminate the results and recommendations of the benchmarking.  

The Experts Committee is formed by a group of multidisciplinary experts appointed by the 

Operative Body to develop the benchmarking methodology and apply it to participating 

certification schemes. The Experts Committee should also be in charge of scoring participating 

schemes and recommending their approval by the Operative Body when they meet the 

established minimum level of requirements for such approval. They should also participate in 

discussions for recommendations to improve the quality of participating schemes. 

The Stakeholders Board is the mechanism chosen to involve relevant stakeholders from a 

broad scope of activities and interests to elaborate recommendations addressed to participating 

                                           
36 Biomass producers in sectors such as agriculture and forestry 
37 Covering the entire supply chain like processors, manufacturers, traders and transporters 
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schemes for the continuous improvement. The Stakeholders Board is appointed by the Operative 

Body and should include members representing feedstock producers (for example farmers and 

the agricultural community), food processing industries, bio-based industries, businesses, such 

as product distributors and companies involved in waste management, the scientific community, 

policy makers, standardisation bodies, auditors/verifiers and their accreditation bodies, 

environmental NGOs and civil society organisations engaged in analysing and advocating for a 

bio-economy, consumers associations, public procurers and end-users. 

The Benchmarking Platform can be managed in two different ways: 

 Management by participating certification schemes; 

 Management by an independent entity. 

These management options are discussed in the following paragraphs. 

4.2.2.1.1. Management by participating certification schemes 

The idea behind this option is to give the Convenorship of the Benchmarking Platform straight 

to the hands of a forum exclusively consisting of representatives of the participating schemes. 

The participating schemes would then manage continuous development, mutual recognitions 

and will accept applications from new participating schemes. The advantages and disadvantages 

for this organisational approach are summarised in Table 4.2. 

Table 4.2: Advantages and disadvantages of management by participating schemes 

Advantages Disadvantages 

 Relatively simple and swift decisions 

making process. 

 Specific experts already available in 

each participating scheme. 

 Sound base of technical expertise in 

each participating scheme. 

 Stakeholder integration already 

implemented in each participating 

scheme. 

 Cost efficient. 

 Financed by participating schemes 

only. 

 Severe interest of high credibility by 

participating schemes. 

 Practical knowledge and experiences 

about markets. 

 Limited stakeholder involvement for 

new applicant schemes. 

 Risk of becoming an exclusive circle of 

participating schemes. 

 Potentially restrictive perspective of 

participating schemes. 
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The realisation of this management option requires a stepwise approach as identified in Table 

4.3. 

Table 4.3: Steps to establish management by participating certification schemes 

N° Task Involved Parties 

1 Initiation of attendance  Promoters of the Benchmarking Platform and 

participating certification schemes. 

2 
Elaboration of a Participant & Governance 

Structure and formal agreement  

Promoters of the Benchmarking Platform and 

participating certification schemes. 

3 
Foundation of an operative structure 

(Benchmarking Platform Forum)  

Selected stakeholders (as per Governance & 

Participant Structure) 

4 
Development of the Benchmarking Platform 

(rules, content, methodologies, etc.) 

Selected stakeholders (as per Governance & 

Participant Structure) 

5 
Formal launch of the Benchmarking Platform  Selected stakeholders (as per Governance & 

Participant Structure) and participating 

certification schemes  

6 
Application of the benchmarking exercise Selected stakeholders (as per Governance & 

Participant Structure) and participating 

certification schemes  

7 Communication of benchmarking results Benchmarking Platform Forum 

8 Continued alignment  Participating certification schemes, 

Benchmarking Platform Forum 

4.2.2.1.2. Management by an independent entity 

The idea behind this option is to establish or identify a separate and independent entity that will 

manage the Benchmarking Platform. The independent entity would then manage continuous 

development, mutual recognitions and will accept applications from new participating schemes. 

The advantages and disadvantages for this organisational approach are summarised in Table 

4.4. 

Table 4.4: Advantages and disadvantages of management by an independent entity 

Advantages Disadvantages 

 Extensive stakeholder involvement for 

applicant schemes. 

 Independent experts 

evaluation/monitoring. 

 Low risk of becoming an exclusive circle of 

schemes. 

 Technical expertise for each (inclusive 

applicant) participating scheme may 

externally be contracted. 

 Stakeholder integration already 

implemented in each scheme. 

 Risk of a potential restrictive perspective 

of participating schemes. 

 Any public claims or communications may 

be better addressed. 

 Better credibility by consumers. 

 Comprehensive and time intensive 

recognition process. 

 More cost intensive. 

 Financing more complex. 

 Specific market experiences potentially 

less common. 
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The realisation of this management option requires a stepwise approach as identified in Table 

4.5. 

Table 4.5: Steps to establish management by an independent entity 

N° Task Subtask Involved Parties 

1 

Assembly of interested parties - Promoters of the 

Benchmarking Platform, 

stakeholders – interested 

parties   

2 Foundation of an independent 

entity 

- Final contracting parties  

3 
Elaboration of a Participant & 

Governance Structure and 

formal agreement  

- Final contracting parties  

4 

Constitution of an operative 

structure (Benchmarking 

Platform Forum) 

- Respective representatives of 

constituted structural 

Benchmarking Platform 

elements 

5 

Development of the 

Benchmarking Platform (rules, 

content, methodologies, etc.) 

- Benchmarking Platform Forum 

6 Formal launch of the 

Benchmarking Platform  

- Benchmarking Platform Forum 

7 

Application of the 

benchmarking exercise 

Application Applicant certification 

schemes, Benchmarking 

Platform Forum, external 

experts,  

Reviews 

Performance data collection & 

consistency check 

Public consultation 

Evaluation & decision 

Continued alignment 

8 Communication of 

benchmarking results 

 Benchmarking Platform 

Forum, participating schemes  

4.2.2.2. Registry of certifiable materials and products 

The benchmarking exercise shall make reference to a set of materials and products to which also 

the participating schemes are related to. The Registry of certifiable materials and intermediate 

and final products is a comprehensive list of materials and products that are potentially subject 

to certification by participating schemes. This list is determined by the scope of the participating 

schemes. Additional materials and products are possible when new scheme participants are 

considered in the benchmarking process. Each participating scheme should make available a 

registry of certifiable materials and products organised as proposed in Table 4.6.  

It has been found useful to make a direct reference to the Renewable Energy Directive (RED I 

and subsequently RED II) to recognize relevant materials  already covered by it, since existing 

certification schemes operating in the market have a long track record experience with biomass 

for energy purposes and have broadened their scope to bio-based materials and bio-based 

products in the last few years. 
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Table 4.6: Eligible groups of materials and products for the registry 

Eligible groups of 

materials and products 

Brief specification 

Feedstock - biomass Feedstock material grown and harvested in agricultural- forestry 

operations, without any further conversion (drying not specifically seen 

as conversion). 

Feedstock – biogenic 

waste & residues 

Waste & residues – as per origination without further conversion. 

Currently the RED I and RED II approach in Annex IV will be the baseline 

for definition and recognition of biogenic waste materials, however 

without any double effects in regard to their energy content. 

Intermediate products and 

materials - biogenic 

Processed and transformed biomass. These materials maybe seen either 

as an output of a conversion process or as an input for the next 

conversion process within the entire supply chain; this is applicable from 

the first processing of biomass and/or waste & residues up to the 

conversion level before it is supplied to the last interface. 

Intermediate products – 

fossil compound 

Co-processed intermediate materials. These materials maybe seen either 

as an output of a conversion process or as an input for the next 

conversion process within the entire supply chain; this is applicable from 

the first co-processing of biomass and/or biogenic waste & residues with 

fossil-based materials up to the conversion level before it is supplied to 

the last interface. 

Intermediate – fossil 

materials/non-biogenic 

Non-biogenic input materials. These materials are potentially capable of 

being mixed, blended, co-processed with biomaterials 

Final products Final products / B2C produced by the last interface. These are the final 

products sold at the last interface. They fulfil specific B2C claims 

4.2.2.3. Registry of measurables 

Besides the registry of materials and products, a separate and permanently maintained Registry 

of Measurables is implemented within the Benchmarking Platform. The Registry of Measurables 

contains the requirements (criteria and indicators) that should be assessed and benchmarked 

by the Benchmarking Platform. It is established, and permanently maintained and updated by 

the Experts Board. Already existing approaches and examples may be found in the RED I and 

RED II with an agreed GHG Calculation Methodology, Standard- and Default Values, Tools such 

as BioGrace, Clarifications on ILUC, etc.  

4.2.3. Benchmarking methodology 

The Benchmarking Platform shall be designed to benchmark participating certification schemes 

according to a set of defined items. By doing so, the benchmarking exercise will focus on general 

aspects regarding: 

 The “nature” of the criteria, indicators or more generally, control points included in the 

schemes (Biomass Production and Supply Chain Level).  

 The operation and governance or scheme management approach (System Level).  

 Both sets of items should be considered as starting points, which can be adapted also 

depending on the future operation of the Benchmarking Platform. 

4.2.3.1. Guiding principles 

The Benchmarking Platform (BP) follows the general principles established by ISEAL Alliance in 

its ISEAL Alliance Sustainability Benchmarking Good Practice Guide38 (see Table 4.7). 

                                           
38 Available at https://www.isealalliance.org/benchmarking 
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Table 4.7: General principles for the Benchmarking Platform 

Principle for 
Benchmarking 
exercise 

Description according to the ISEAL Benchmarking Guidance  Benchmarking 
Platform (BP) 
Interpretation 

Transparency Relevant information is made freely available in an accessible 
manner.  

In the context of benchmarking, this means that interested 
stakeholders have access to information about the mission of the 
benchmarking programme, the criteria, how the benchmark was set 
and how it is being implemented, the results of the programme, and 
what those results mean. Transparency also relates to the extent of 
publicly available information about the performance of the entities 

being benchmarked. 

 

Rigour Benchmarking exercises and programmes are structured and 
implemented in ways that are sufficient to produce quality 
outcomes.  

This means that the benchmark content is sufficiently detailed and 
clear, while the benchmarking process is robust and implemented 
consistently by individuals who are competent for their roles. 

 

Stakeholder 
engagement 

Interested stakeholders have appropriate opportunities to 
participate in and provide input to the process. 

This means that programmes have identified interested stakeholders 
and should determine whether and how they can provide input to 
the development of the benchmark or to its subsequent 

implementation, and to make those opportunities available to them. 

 

Impartiality Benchmarking exercises and programmes identify and 
mitigate conflicts of interest throughout their operations. 

This means that organisations involved in the benchmarking 
programme are not engaged in activities that would compromise the 

integrity of the results. Where one organisation carries out an 
internal benchmark of other organisations against itself, this 
principle would imply that the results only be used for internal 
purposes. 

 

Efficiency Benchmarking exercises and programmes are structured as 
simply as possible and avoid redundancies. 

This means that a new benchmarking programme should only be 

developed if its objectives can’t be fulfilled by existing initiatives, 

that the programme is not unduly complex, that the number of 
benchmarking criteria are fit for purpose and not overly prescriptive, 
and that the criteria are aligned as much as possible with 

 

Improvement Benchmarking exercises and programmes are structured to 
incentivise better practices in the entities that they cover. 

Ideally, this means benchmarking programmes stimulate a ‘race to 
the top’ rather than recognizing practices that meet the lowest 
common denominator. Benchmarking programmes support 

mechanisms such as gap analyses that show where benchmarked 
entities fall short of the benchmark and that encourage and reward 
improvements. Convenors of benchmarking programmes also revise 
and improve the benchmark itself, based on learnings from its 
implementation. 
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4.2.3.2. Affected supply chain elements 

The Benchmarking Platform focuses on two product groups (Figure 4.2): 

 Products derived from 100% biomass; 

 Products with a (minimum) biomass content. 

Figure 4.2: Supply chain elements and product groups considered by the Benchmarking 

Platform 

 

The overall structure in regards to the purpose and users of the Benchmarking Platform will 

cover the supply chain elements shown in Table 4.8. Benchmarking activities are to be applied 

to all affected supply chain elements. 
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Table 4.8: Supply chain scope of the Benchmarking Platform 

 

Sector Covered supply chain elements Geographical 

application 

Business relation 

with next step in 

supply chain 

Biomass production: 

agriculture & 

forestry 

Farms & plantations Global B2B 

Collecting points (first gathering 

point) 

Global B2B 

Waste handling Waste origination plants / 

operations 

Global B2B 

Waste collectors Global B2B 

Processors Processing and co-processing plants Global B2B 

Transport, trade & 

storage  

Transport, trade, storage & 

warehouse facilities  

Global B2B 

Last interfaces  Final manufacturers  Global B2C 

 

4.2.3.3. Accepted Chain of Custody methods 

The Benchmarking Platform should aim at accepting Chain of Custody (CoC) certification 

methods that allow to some extent the traceability of materials and intermediate products 

needed for the production of bio-based products. From higher to lower rigorousness of 

traceability, three different Change of Custody methods are accepted: 

Identity preserved: Certified products must originate from identifiable sources. This means 

that materials and intermediate products must be certified and cannot be mixed with others 

(certified or not) as then identity of materials and components is lost; 

Physical segregation: Mixing of materials and intermediate products is allowed as long as 

those materials and intermediate products are certified. The 100 percent certified product flow 

is kept physically segregated from other product flows and can be mixed only with other certified 

products flows; 

Mass balance: This method administratively monitors the trade of certified materials and 

intermediate products throughout the supply chain. It allows for mixing certified and non-

certified materials and intermediate products at any stage in the supply chain, provided that 

overall company quantities are controlled. 

Based on the Renewable Energy Directive (RED), the Mass Balance method in certification 

schemes already operating in the market is well defined and implemented. Most of existing 
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certification schemes have specific guidance and system documents to apply correctly the mass 

balance method. For their operation under the RED, existing certification schemes require formal 

recognition by the European Commission. These system documents include how to calculate 

potential mixes of materials, how to store and transport, how to document and handle balancing 

periods, maximum extension of a balancing period, how to apply conversion-factors, etc.  

Besides the calculation of a specific mass balance the referring declarations on delivery-

documents (Sustainability Declarations) have to be in line with: 

a) The Mass Balance itself (certified material: non-certified material). 

b) Specific material characteristics (e.g. applied GHG value, NUTS2 Value, vegetal origins, 

country of origins, energy content. 

Existing certification schemes operating in the market under the Renewable Energy Directive 

(RED) require same traceability specifications. Other certification schemes are usually different 

in regards to balancing periods, application of multiple storage inclusions, application of e.g. 

alternative mass balancing units (or equivalents) for non-biogenic materials and/or intermediate 

products for example in the chemical and pharmaceutical industry or in a recycling process. This 

also includes the declaration requirements for all involved materials. 

By applying the Mass Balance to potentially co-processed or recycled non-biogenic products, a 

mutually agreed Mass Balance equivalent has to be determined. Eventually the Benchmarking 

Platform will have to clarify and define also these Non-RED aspects in regard to:  

a) Actual Mass Balance methodology. 

b) Declaration requirements. 

c) Application to non-biogenic input materials. 

d) Integration of that package into the Benchmarking Platform. 

Due-diligence requirements shall be part of the approval process for the Registry of materials – 

definition under what circumstances a material shall be accepted and what kind of proofs there 

are required. Besides a positive list of this materials (including process of recognition) it is 

recommended to have a negative list (black list) of those materials which must not be used. 

4.2.3.4. Criteria for the selection of participating certification schemes 

The criteria used for the selection of participating certification schemes in the Benchmarking 

Platform are: 

 Applicability to biomass and Chain of Custody levels. 

 Use of the RED GHG Methodology 

 Criteria in certification schemes compliant with ISO 13065 

 Stakeholder involvement is practiced 

 System documents are publicly available 

 Have developed additional sustainability standards (e.g. Biomaterial, Food, Feed, 

Chemical Industry, Pharmaceuticals etc.) 

 Perspectives towards biomaterial sector (inclusive circular economy, bio-economy, etc.) 

 Dynamic standard development 

 Different levels of market penetration 

It should be noted that different existing certification schemes may not always use exactly the 

same definitions, criteria, indicators and control points, so each common denominator needs to 

have a carefully described scope. Moreover, if any criteria are included in one, but not in all 
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schemes, these criteria will also be included in the benchmark, in order not to lose sight of their 

possible relevance. 

4.2.3.5. Benchmarking based on control points 

The core element of each Certification Scheme is the set of the commonly described “Principles 

& Criteria” (P&C). These P&C define the relevant requirements of a specific Certification Scheme. 

Since each Certification Scheme does have an individual systematic approach and understanding 

how to organize these P&C, different Certification Schemes do very often have a different 

structure of those P&C, although the contents might be almost similar. 

Besides the core set of P&C, supplementary System Documents in all Certification Schemes are 

needed to allow the respective Certification Scheme to become fully operational. One of these 

documents is the auditor-checklist. The auditor-checklist is the invaluable tool auditors have for 

comparing companies practices and processes to the requirements set out by the certification 

scheme. The auditor-checklist contains everything needed to complete an audit accurately and 

efficiently. It summarises the respective requirements of the P&C for each supply chain element 

and guides the auditor at the external onsite audit through the entire audit-process. Hence that 

audit-checklist is mirroring the P&C content and is often chronologically assembled by using so 

called “Control-points”. These Control-points may be understood as a brief format of the P&C 

and are used to determine whether the auditee’s performance is complying with the respective 

requirements.    

The auditor-checklist may therefore be also understood as a “translated version” of the original 

P&C. Additionally the auditor-checklist often contains a system how to finally determine the 

compliance status of an operation. These circumstances lead to the effect, that the definition of 

a Control-Point in an auditor-checklist does not only highlight the P&C content, but also shows 

how prominent the Certification System is paying attention to specific requirements.  

As several benchmarking studies are mainly concentrating on the original P&C content, we 

decided to conduct this Benchmarking Exercise by using the audit-checklist and the allocation of 

the respective Control-points. Although the auditor-checklist for RSB System was not publically 

available, the P&C are structured in way, that it was possible to reconstruct an auditor-checklist 

(nevertheless there is a slight limitation in the final interpretation as the formal RSB auditor-

checklist may be partly differing).  

This was done by allocating each Certification Schemes Control-Points to several chapters (e.g. 

legal compliance, good practices, risk assessment, internal assessment, social-, environmental 

and economical sustainability) and finally comparing number of Control-Points and the basic 

content. Results are shown in the tables below. 

Investigating different and various approaches of benchmarking of certification schemes (and 

mutual recognitions), it became obvious that predominantly the principles, criteria and indicators 

of the respective certification schemes have been already compared39. However, from the 

perspective of auditing and certification, the control points in the audit checklist are as important 

as the Standard documents themselves. This is due to the following reasons: 

 The auditor checklist with all control points is visible for both parties at the day of the 

audit (Auditor and Auditee). 

                                           
39 For example: WWF 2013: Comparative Analysis of Certification Schemes for Biomass used for the Production of 
Biofuels / 2013; Umweltforschungsplan des Bundesministeriums für Umwelt, Naturschutz und nukleare Sicherheit / 
Forschungskennzahl 3714 95 308 0 UBA-FB FB000009/1: Implementierung von Nachhaltigkeitskriterien für die stoffliche 
Nutzung von Biomasse im Rahmen des Blauen Engel; INRO 2013: Kriterien für gute Zertifizierungssysteme 
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 The definition of control points influences the audit-methodology and give an impression 

about the intensity of the audit. 

 A number of control points are used to score the individual compliance level and give 

System Conformity. 

 System Conformity is verified by complying with a minimum number of control points. 

 Non-Compliance is mainly specifically allocated to certain control points. 

 The audit checklist with control points is “the” binding conformity status protocol – agreed 

and signed at each audit by Auditor and Auditee. 

 The number of control points indirectly give an impression about importance of System-

contents. 

 Principles, criteria and indicators are differently denoted in each certification scheme; 

however, the control points define the contents which are directly addressed and 

examined at each economical operator using the certification scheme. 

Although this methodology has its limitations (as there is no direct link to Standard Documents) 

it shall be seen as another helpful and simple approach to gain additional information about the 

strengths and weaknesses of each examined certification scheme. This methodology is not 

meant to replace instruments and tools (and their results) used by other studies, but shall give 

additional information, from another perspective. 

4.2.3.6. Control points at biomass production and supply chain level 

Table 4.9 include a first set of control points for the benchmarking at Biomass Production & 

Supply Chain Level.  
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Table 4.9: Control points benchmarked at Biomass Production & Supply Chain Level 

Criteria Sub-criteria Example 

APPLICABILITY 

Depends on 

Supply Chain 

elements 

Location of 

scheme user 

EU Non-EU 

Legal compliance 

National 

compliance 

Set of national 

legislation 

No 
  

EU compliance 

e.g. Cross 

Compliance, Reach, 

etc. 

 ? 

Compensating 

criteria – Non-EU 

Corresponding EU 

legislation 
 ? 

Good practices GAP, GMP, etc. Multiple No   

Management 

system and record 

keeping 

Multiple Multiple   

Internal 

assessment 
Multiple Multiple   

Risk assessment Multiple Multiple   

Sustainability 

Social Multiple 
  

Environmental Multiple 

Economic Multiple   

Traceability & 

Chain of Custody  
Multiple Multiple   

Declarations & 

claims 
Multiple Multiple   

Alignment with 

international 

norms & guidance 

Multiple Multiple   

Add-on elements 
Supply Chain 

element 

GHG, smallholder, 

recyclability, EoL, 

etc 

Yes   

4.2.3.7. Scoring for scheme approval and communication 

The approach used by the Benchmarking Platform is to implement a scoring system on a 

certification System Level. The score is a measure that indicates how the scheme performs 

against the other benchmarked schemes. Scores are meant to become drivers for permanent 

improvement of the certification schemes participating in the benchmark. 

The proposed scoring system for the Benchmarking Platform establishes three levels of 

performance: Basic, Advanced and Excellent (Table 4.10). 

The specific requirements for scoring system and its three levels of performance should be 

defined by the Benchmarking Platform in consultation with the Stakeholder Board. This scoring 

system shall be based on non-selective criteria/indicators and control points. This shall help to 

clearly define the contents of the respective Basic Performance, the contents for Advanced 

Performance and also the same for Excellent Performance. Since some of the participating 

certification schemes may make use of selective control-points (such as those labelled as “minor 

must”, recommendations, etc.), a transparent and plausible benchmark would not be possible 

by applying a less rigid methodology. Permanent revision of the methodologies used by the SAT-

ProBio Benchmark Platform shall ensure to dynamically develop the Scoring System and its 

interpretation according to stakeholders’ input and the final recognition by Convenors. These 
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benchmark versions of the better performing levels are also regularly reviewed and revised as 

best practice evolves, and generally require a higher degree of engagement with the Certification 

Schemes being benchmarked. 

Table 4.10: Proposed performance level in the scoring system 

Compliance Levels Allocation Result / Performance 

1 Basic Clearly specified criteria & 

indicators/control point (non-selective!) 

 Well Implemented 

(=common denominator!) 

2 Advanced Clearly specified criteria & 

indicators/control point (non-selective!) 

 Advanced 

3 Excellent  Clearly specified criteria & 

indicators/control point (non-selective!) 

 Excellent 

The final goal of the scoring system and its performance level is to persuade the participating 

certification schemes to display the performance level on each issued certificate, which again 

would allow the specific scheme user to make a claim on its product. 

One potential option for the communication of results is to display the achieved performance 

level on the schemes’ respective System Users Certificate. Hence it clearly indicates that certified 

products by participating schemes are mutually recognised. For example, bio-based products 

put in the market could claim that they are certified by with a Benchmarking Platform certification 

scheme ranked as “Basic”, “Advanced” or “Excellent”. 

4.3. Framework Management Rules 

A crucial issue in the management rules set by certification schemes is up to what extent and 

how exactly criteria and indicators shall be inspected, and what kind of evidence are mandatory.  

Supply chains for bio-based materials and bio-based products usually have multiple regions of 

origin. Different regions have different levels of vulnerability to sustainability issues. A pre-

condition for the participation in the Benchmarking Platform is that certification schemes 

guarantee a well implemented risk assessment process for all vulnerable regions where they aim 

to operate.  

Participating schemes of the Benchmarking Platform should organise their governance and 

management rules in accordance to the elements defined in the GSSI Benchmark Framework40, 

with the addition of mass balance as Chain-of-Custody option (see Table 4.11). 

                                           
40 Version 1.0, October 2015 (GSSI – Global Sustainable Seafood Initiative) 
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Table 4.11: Governance and management rules organisation for participating schemes 

Scheme 
governance 

Governance 

Legal status Impartiality Operating procedures 
Transparency of governance Governance complaints 
Governance participation 

Scope and 
objectives 

Scheme scope Scheme objectives 

Non-
discrimination 

Openness Market access 

Scheme integrity 
- monitoring 
program 

Internal review 

Scheme 
management 

Logo use and 
claims 

Claims policy Relevant claims Claims-making 

requirements Logo management Certificate content 
management Minimum verified/measurable percentage-based 

claims 

Standard 
setting & 
maintenance 

Standard setting 

body 

Standard setting body Central focal point 

Standard setting 
procedures 

Standards development and maintenance procedure  
Work program Terms of reference Decision making 
process Complaints Standards review and revision 

Proposals for revisions Record keeping 

Participation 
and consultation 

Public summary Balanced participation Public 
consultation Public announcement Stakeholder 
consultation Transparency comments received Comment 

management  

Standards 
content 

 Standards content Relevance of standards content Local 

applicability 

Standards 

accessibility 

Standards availability 

Transition period 
Informing enterprises of transition Transition period for 

compliance 

Certification 

Certification 
process 

ISO-17065 compliance Fee structure Certification cycle 

Surveillance Assessment methodology Termination, 
suspension, withdrawal Multi-site certification Audit reports 
Stakeholder input Non-compliances Site audit 
Transparency on certified entities Transparency on audit 

reports Notification of changes Timeline for corrective 

action 

Auditor 

competence 

Auditor competence Requirements for technical knowledge 
Technical knowledge General auditing skills Scheme 

specific knowledge assessment Scheme specific knowledge 
maintenance Knowledge maintenance 

Accreditation Accreditation 

ISO-17011 compliance Non-discrimination Specified 

requirements Transition period accreditation body – 

competencies External review Organizational transparency 
Office audit Field audit 

Chain of 
Custody 

CoC options & 
requirements 

Segregation Mass balance Enterprises to be audited 

Records for traceability Sub-contractors Auditing methods 

and frequency Non-conformity/corrective actions Audit 
report Record keeping Multi-site Chain of Custody audit 
Multi-site Chain of Custody internal verification 

For achieving an optimal performance level, management rules must sufficiently ensure 

adherence to sustainability principles, criteria and indicators, and how effectively criteria and 

indicators are assessed and measured in practice. The Benchmarking Platform should require 

that participating schemes focus on the following management rules: 

 The rules on the audit system, including among others: audit procedures, sampling 

requirements, verification procedures, quality requirement for auditors, and sanctions for 

non-compliance. 
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 The management system, including the level of transparency and accessibility of 

information, the level of stakeholder engagement, and the availability of a complaint 

system. 

 Accreditation, membership or recognition by official organizations or government bodies. 

 The rules for the affiliation and rules for mutual recognition of certificates. 

4.3.1. Rules of the audit system 

Audit rules refer to aspects such as type of audits, frequency of auditing, validity period of 

certificates, audit procedures, quality requirements for auditors, and sanctions for non-

compliance. Participating Schemes should ensure that their rules on the audit system are aligned 

with the provisions given by ISO 19011:2018(en) Guidelines for auditing management systems. 

Framework Rules adopted by the Benchmarking Platform shall ensure truthfulness of the 

sustainability information recorded during certification audits.  

4.3.1.1. Types of audit 

Generally any kind of audit or assessment (internal or external) may be carried out in different 

ways. They may be: 

 Desktop audits where information and diverse data are submitted to the verifier.  

 Remote audits where the verifier has technical instruments to conduct an audit or parts 

of it via e.g. remote sensing tools or other accessible electronically and approved tools. 

 Onsite audits at the certifiable operation, the original and most reliable way to conduct 

assessments.  

Depending on the certification schemes requirement it is laid down in the respective system 

requirements when to conduct and onsite audit obligatory (internal and external), and under 

what specific conditions it is accepted to make use of alternative solutions. Remote desk audits 

should in principle be a supporting practice or complementary to on-site audits. 

Certification schemes differentiate internal and external assessments in this way:  

a) Internal Assessments 

An internal assessment procedure is an essential element in each quality assurance system and 

shall be conducted regularly, at least once a year. This shall be applicable to individual operations 

as well as for adhered subcontractors, so that every supply chain actor is reasonably aware of 

the respective system requirements. 

Group certifications require well implemented internal assessments. The option of group 

certification was caused by the fact, that especially small scale producers, smallholders and 

members of larger production cooperatives would not be able to undergo an individual, 

external certification process since. This is due to a financial aspect on one hand side and the 

resource aspect (training, implementation, technical knowledge, etc.) on the other hand side. 

By applying group certification mechanism it becomes acceptable that only a certain random 

sample of all group members will be externally audited and certified each year. This also 

means that the majority of these group members are not externally certified. To compensate 

this dilemma, an obligatory internal assessment of each group member is a requirement for 

each producer in the group. Currently, existing biomass certification schemes keep this aspect 

in mind, however with differing intensity. 

Random sampling is very often based on specific key such as e.g. the square root of all group 

members. In different schemes it is also widely required to refer this key to a risk level 

(respectively risk factor) which has to be determined before the audit is taking place. 
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As an example, for the ISCC certification scheme, the square root of all suppliers needs to be 

audited in each group of up to 100 members; if the risk level is medium (risk factor 1,5) the 

respective random sample size would be 15 farms in the same group.    

Another additional approach is applied by GLOBAL G.A.P., in which the operating group, as 

one entity, has to educate and approve internal assessors who conduct the internal 

assessments of 100% of their suppliers. Only if all 100% of these suppliers are audited 

positively, the external auditor may then choose the respective random sample such as the 

square root for external assessment.   

The rules of different approaches for group certification definitely influence the credibility of 

a certification scheme, nevertheless it is the final decision of the related stakeholders to find 

the right balance in respect to feasibility and credibility.  

Clarification has to be given to the fact that sometimes Self-Declaration by supplying 

producers are meant to replace an internal assessment. It needs to be differentiated between 

above mentioned internal assessment and the Self-Declaration. The Self-Declaration itself 

especially in the RED approved certification schemes is a fundamental contractual element 

which covers many issues around specific product specifications as well as legal responsibility 

and liability in the relation between buyer and seller.     

b) External Assessments 

Any supply chain operator who is applying for certification and who was successfully 

undergoing the entire certification process will receive a certificate.  

To allow any kind of groups and cooperatives to undergo an economic feasible certification 

process, the group certification option is an appropriate method to include also smaller sized 

producers. Again, the requirements and for this external audit- and certification process is 

very much linked up to a well implemented self-assessment system. Examples are already 

explained above. It has to be taken into consideration that only the certified group is eligible 

to receive the certificate and subsequently to sell sustainable material. The individual 

producer in a group is not entitled to do so since not separately certified. 

External assessments again may be differentiated in (mainly) annual and announced 

certification audits and intermediate Surveillance Audits. Surveillance Audits are very often 

conducted if the risk analyses does indicate relevant risk or the certification scheme requires 

in a certain time period. These Surveillance Audits may be either conducted as an announced 

or as an unannounced audit.  

4.3.1.2. Audit frequency 

The frequency of audits is usually determined according to the risk level, size and volume of 

operations. The higher the frequency, the more control over deviations from sustainable 

practices.  

Participating certification schemes have to apply a well acceptable and balanced audit frequency 

structure in order to satisfy all stakeholders interests as good as possible. They shall ensure 

their management rules determine audit frequency using a clear risk-based approach procedure. 

This risk-based procedure should be specific to the sustainability risks associated to each bio-

based material and bio-based product listed in the Registry of certifiable materials and products. 

4.3.1.3. Validity period of certificates 

These are determined by each certification scheme and it is usually 1 year. Diverging approaches 

among certification schemes need to clearly indicate how they will guarantee to keep their 

assurance level upright over a longer time period. 
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Nevertheless it has to be considered, that most of certification schemes with a longer certification 

period also need an annual audit. If for example a certificate validity is five years, so the first 

audit carried out is a Certification Audit. The following four subsequent annual audits are meant 

to be Surveillance Audits (with the same content) which need to be carried out at least once a 

year. The fifth audit then again is a Certification Audit.  

Basically the validity of a certificate does not directly influence the credibility of a certification 

scheme, main differences are due to administrative issues with some more organizational 

flexibility. 

4.3.1.4. Sanctions for non-compliance 

Failure of a company to meet certification requirements leads to system non-conformities, and 

non-conformities should be sanctioned. Sanctions for non-compliance with an individual 

requirement shall be clearly defined by Participating Schemes. Defining a sanctions structure is 

not complicated; the largest difficulty in applying sanctions is to establish from which level of 

non-compliance these specific sanctions should be imposed.  

The Benchmarking Platform, advised by its Stakeholders Board, should establish specific 

guidelines to this respect. Participating Schemes shall ensure that their individual management 

rules establishes a defined time period for the correction of major non-conformities; otherwise, 

certificates shall be suspended and ultimately withdrawn. These provisions should be in line with 

guidelines established by the Benchmarking Platform (e.g. time frames for corrective actions, 

warnings, additional surveillance audits, suspensions, temporary suspensions, withdrawals, 

etc.). 

4.3.2. Management system 

The management system of a certification scheme gives a clear indication of the scheme’s 

commitment for improvement. Participating Schemes should ensure that their management 

systems are aligned with the provisions given by ISO/IEC 17065:2012(en) Conformity 

assessment — Requirements for bodies certifying products, processes and services, and by ISO 

17067:2013 Conformity Assessment – Fundamentals of product certification and guidelines for 

product certification schemes.  

Management systems for participating schemes should include aspects such as: 

Transparency and accessibility to information: Information made accessible by 

Participating Schemes should minimally include: Rights and duties of certified companies, 

certification documentation, list of certified companies, summary reports of company 

assessments and list of non-compliant companies. 

Traceability of information: Participating Schemes shall have established a well-functioning 

mechanism for tracing back sustainability information. To sustain this, Participating Schemes 

will keep all sustainability information kept for five years or longer. 

Stakeholder engagement: Participating schemes shall implement a mechanism to consult 

relevant stakeholders. Invited stakeholders shall always be informed about the points where 

they may comment or participate on. In particular during scheme review processes.  

Complaint system: Participating schemes shall have an easily accessible and responsive 

complaint system and shall ensure that certification bodies also have a complaint system in 
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place. Participating schemes shall aim at high quality of control and facilitate complaints from 

any person or organization.  

4.3.3. Accreditation and recognition 

Participating Schemes should aim at accreditation by recognised entities. Accredited certification 

schemes are usually closely monitored by accreditation bodies. Membership to specialized 

institutions also gives a good indication about the quality of the System requirements of 

Participating Schemes. Membership of the ISEAL Alliance for example illustrates an explicit 

commitment to the ISEAL Codes of Good Practice, which provides good practices for quality of 

control. 

4.3.4. Mutual recognition of certificates  

Mutual recognition of certificates facilitates the certification of products in long, complex 

international supply chains. Mutual recognition of certificates between Participating and non-

participating Schemes should not be allowed. And mutual recognition between Participating 

Schemes should only be allowed when both Participating Schemes have achieved the same level 

of performance within the Benchmarking Platform.  

4.4. Building Blocks: Operationalisation of STAR-ProBio criteria and 

indicators 

The Building Blocks module of the SCT shall support and ease the transfer of STAR-ProBio results 

into the existing certification landscape. 

The STAR-ProBio principles, criteria and indicators have been sourced from different 

methodological approaches and perspectives (e.g. LCA and non LCA based such as iLUC, social 

aspects and circularity). The Building Blocks (BB) module aims at organizing these principles, 

criteria and indicators according the general logic of a product certification approach and to 

prepare their coherent and uniform presentation. Furthermore, the Building Blocks module will 

make STAR-ProBio principles, criteria and indicators more easily accessible and understandable 

for stakeholders of the Bioeconomy.  

The integration of STAR-ProBio criteria and indicators into a common structure for their 

integration in product certification schemes requires additional steps, especially for the 

presentation of these results in a coherent structural approach. This is done in two steps (see 

Figure 4.3); 

i) The development of an inventory that collects the results of STAR-ProBio Work 

Packages 2, 3, 4, 6 and 7 and organises them according to their relevance in the 

chain of custody as well as their sustainability dimension. This is a necessary 

intermediate step between the outcome of Work Packages and the proposed Building 

Blocks that can be used by product certification schemes.  

ii) The development of factsheets, which present the STAR-ProBio criteria and indicators 

in a uniform structure (see Annex C1) 

The inventory summarises and presents the results of STAR-ProBio in a structure which allow 

their inclusion in the activities of the Benchmarking Platform and to present them in a 

comprehensive manner. This approach can be seen as an alternative presentation (in addition 

to the IAT matrix developed in PART B of this report) which aims at presenting principles, criteria 

and indicators towards stakeholders from Bioeconomy certification schemes and (potential) 

users of such schemes. Following this objective, the Building Blocks present different tables, 
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summarising principles, criteria and indicators related to social sustainability, environmental 

sustainability and circularity as well as techno-economic criteria and iLUC. Furthermore, the 

respective tables do include information on the definition of the criteria and indicators, their 

scope as well as information regarding their methodological basis and additional references (in 

most cases towards the respective technical deliverables).  

The factsheets complement the organisational structure of the STAR-ProBio results, aiming to 

facilitate their general understanding and implementation. In that regard, a series of compact 

factsheets have been produced for a number of STAR-ProBio criteria. These factsheets will 

present the STAR-ProBio results in a uniform approach with further information which should 

support the potential transfer of these results, such as the necessary pre-conditions for their 

implementation in product certification schemes or general limitations of the criteria and 

indicators as well as their respective methodologies.  

Consequently, the Building Blocks module can help to address gaps which have been identified 

by the Benchmarking Platform as result of the comparison of existing schemes with the STAR-

ProBio principles, criteria and indicators. 

 

Figure 4.3: SAT-ProBio Building Blocks Module 

The next sections of this chapter present the inventory of environmental, social and techno-

economic principles collected from the STAR-ProBio Work Packages. 

4.4.1. Environmental sustainability 

The assessment of environmental sustainability of bio-based products is based on the evaluation 

of general environmental and circularity principles criteria and indicators. 

Development of methodologies, criteria and indicators as result of STAR-ProBio WPs 
Identification of  areas  to be addressed by STAR-ProBio criteria and indicators

WP2 – Upstream environmental assessment 

WP3 – Downstream environmental assessment

WP4 – Techno-economic assessment

WP6 – Social assessment

WP7 – ILUC risk assessment for bio-based products

SAT-ProBio Building Blocks Module

Organisation of STAR-ProBio results 

according to certification CoC

Building Blocks to support the 

implementation of STAR-ProBio results 

Valid for Upstream (biomass production, waste and residues), downstream (biomass processing, transport and storage) and EoL (last interface) Product category: 

mulch film

Product category: 

monouse 

CRITERIA
INDICATORS (against reference 

value or status)
INDICATOR DESCRIPTION

METHODOLOGICA

L BASIS
COMMENTS Unit

F.U. 1 ha of mulched 

soil* 

F.U. 1 kg of average 

pck

Comparability bio-

based vs fossil
Deliverable

Acidification Acidification This indicator, mandatory under the PEFCR Guidance framework26, addresses impacts due to acidifying substances in the environment. 

Emissions of nitrogen oxides (NOx), ammonia (NH3) and sulphur oxides (SOx) lead to releases of hydrogen ions (H+) when the gases are 

mineralized. The protons contribute to the acidification of soils and water when they are released in areas where the buffering capacity is 

low, resulting in forest decline and lake acidification. The impact metric is expressed in mole H+eq (hydrogen ions to soil and water 

equivalents).

LCA

PEFCR Guidance 6.3 - Acidification terrestrial and freshwater. Accumulated 

Exceedance. (Country-Dependent Characterisation Factors for Acidification and 

Terrestrial Eutrophication Based on Accumulated. Exceedance as an Impact Category 

Indicator. Seppälä et al. 2006. - The Role of Atmospheric Dispersion Models and 

Ecosystem Sensitivity in the Determination of Characterisation Factors for 

Acidifying and Eutrophying Emissions in LCIA. Posch et al. 2008.)

(mol H+eq) See deliverable See deliverable See deliverable 2.2

Air Quality Particulate matter (disease incidence) This indicator, mandatory under the PEFCR Guidance framework, measures the potential impact on human health (such as acute and 

chronic respiratory diseases and asthma attacks) caused by emissions of inorganic particles. It is sometimes called respiratory effects, 

respiratory inorganics or winter smog. It takes into account the adverse health effects on human health caused by emissions of Particulate 

Matter (PM) and its precursors (NOX, SOX, NH3) into the air. 

LCA

PEFCR Guidance 6.3 - Respiratory inorganics - UNEP recommended model. Health 

impacts of fine particulate matter. Fantke et al. 2016 deaths per kg PM2.5-

emitted (PM2.5 covers 

all particles < 2.5 μm)

See deliverable See deliverable See deliverable 2.2

Climate Change Global warming potential BIO This indicator accounts for radiative forcing caused by greenhouse gas (GHG) emissions such as carbon dioxide (CO2), methane (CH4) or 

nitrous oxide (N2O). The capacity of a greenhouse gas to influence radiative forcing is expressed in terms of a reference substance (carbon 

dioxide equivalents) and considers a time horizon of 100 years following the guidelines from the Intergovernmental Panel on Climate 

Change30. Radiative forcing is the mechanism responsible for global warming. According to the IPCC31, new metric concepts such as the 

proposed method for GWPbio32 are recognized as being worth testing for bio-based products. This is therefore what is recommended for 

STAR-ProBio.

The GWPbio concept has been introduced by Cherubini33 to take into account the delay between the emission of CO2 when incinerating 

biomass and the recapture of CO2 by biomass regrowth. This delay makes carbon neutrality not climate neutral. Instead, there is a climate 

impact that depends on the delay until recapture. Guest completes this calculation by introducing a storage period, to take into account the 

fact that biomass is not always instantly incinerated at the moment it is harvested.

LCA

IPCC (2013) + Guest (2013). IPCC GWP100 model (Anthropogenic and Natural 

Radiative Forcing. IPCC. 2013.) complemented with GWPbio model (Global Warming 

Potential of Carbon Dioxide Emissions from Biomass Stored in the Anthroposphere 

and Used for Bioenergy at End of Life. Guest et al. 2013.) for biogenic carbon

 (kg CO2-eq) See deliverable See deliverable See deliverable 2.2

Ecosystem Quality Affected biodiversity This indicator was created for STAR-ProBio and combines land occupation life cycle inventory data with a biodiversity weighting factor: the 

2005 Millennium Ecosystem Assessment data for species richness35. With this biodiversity weighting factor, it follows a recommendation 

for LCIA development for ecosystem quality36, which is to “tend towards species-richness-related metrics”. It represents a number of 

species potentially affected by land occupation, meaning it is a risk. It does not represent the real biodiversity loss in the area actually 

cultivated. The species richness is evaluated for 14 different terrestrial biomes and categorised through 4 groups of species: amphibians, 

birds, mammals and reptiles. For more see D2.2.

LCA

Inventory data weighted by species richness (2005 Millennium Ecosystem 

Assessment). In line with LCIA recommendation (Ecosystem Quality in LCIA: Status 

Quo, Harmonization, and Suggestions for the Way Forward. Woods et al. 2017.)
 (m2.year*PAS) See deliverable See deliverable See deliverable 2.2

Eutrophication Terrestrial eutrophication This indicator, mandatory under the PEFCR Guidance framework, addresses impacts from nutrients (mainly nitrogen and phosphorus) from 

sewage outfalls and fertilized farmland which accelerate the growth of vegetation in soil. The degradation of organic material consumes 

oxygen resulting in oxygen deficiency. With respect to terrestrial eutrophication, only the concentration of nitrogen is the limiting factor 

and hence important. The impact metric is expressed in mole N-eq (nitrogen equivalents).
LCA

PEFCR Guidance 6.3 EF-Eutrophication terrestrial. Seppäla et al. (2006). IntJLCA 

11(6): 403-416. Accumulated Exceedance. (Country-Dependent Characterisation 

Factors for Acidification and Terrestrial Eutrophication Based on Accumulated. 

Exceedance as an Impact Category Indicator. Seppälä et al. 2006. - The Role of 

Atmospheric Dispersion Models and Ecosystem Sensitivity in the Determination of 

Characterisation Factors for Acidifying and Eutrophying Emissions in LCIA. Posch et 

al. 2008.)

 (kg N-eq) See deliverable See deliverable See deliverable 2.2

Eutrophication Freshwater eutrophication This indicator, mandatory under the PEFCR Guidance framework, addresses impacts from nutrients (mainly phosphorus) from sewage 

outfalls and fertilized farmland which accelerate the growth of algae and other vegetation in freshwater. The degradation of organic 

material consumes oxygen resulting in oxygen deficiency. In freshwater environments, phosphorus is considered the limiting factor. The 

impact metric is expressed in kg P-eq (kg phosphorous to freshwater equivalents).

Note: Freshwater eutrophication has been selected in preference to terrestrial or marine eutrophication. This choice is related to nitrogen. 

Many indicators are already sensitive to N and help show the difference with fossils based on the emissions of this element. E.g.: 

acidification or smog. Because freshwater eutrophication is the only indicator sensitive to P, it is a more interesting indicator for impact 

assessment and it avoids redundancy.

LCA

PEFCR Guidance 6.3 - Eutrophication freshwater. EUTREND model (Aquatic 

Eutrophication. Struijs et al. 2009) as implemented in ReCiPe 2008

(kg P-eq) See deliverable See deliverable See deliverable 2.2

Human Health Human toxicity, cancer This indicator, optional under the PEFCR Guidance framework, accounts for the adverse health effects on human beings caused by the 

intake of toxic substances through inhalation of air, food/water ingestion, penetration through the skin insofar as they are related to 

cancer. The impact metric is expressed in CTUh (i.e. comparative toxic units for humans in terms of cases, the estimated increase in 

morbidity in the total human population). The USEtox model is a scientific consensus model endorsed by the UNEP/SETAC Life Cycle 

Initiative for characterizing human and ecotoxicological impacts of chemicals.

LCA

PEFCR Guidance 6.3 EF-Cancer human health effects. USEtox (USEtox - The 

UNEPSETAC toxicity model: recommended characterisation factors for human 

toxicity and freshwater ecotoxicity. Rosenbaum et al. 2008) model  (CTUh) See deliverable See deliverable See deliverable 2.2

Land Use Land use, soil quality index This indicator, mandatory under the PEFCR Guidance framework, is an aggregation of four indicators assessed through the LANCA 

(Land Use Indicator Value Calculation in Life Cycle Assessment) model: biotic production, erosion resistance, mechanical filtration 

and groundwater replenishment. The aggregation scheme was defined by the European Commission Joint Research Centre (JRC).
LCA

PEFCR Guidance 6.3 - Land use. LANCA indicators (LANCA Land Use Indicator 

Value Calculation in Life Cycle Assessment – Method Report. Beck et al. 2010. 

And, LANCA ® Characterization Factors for Life Cycle Impact Assessment. Bos et 

al. 2016.)

Pt (points, i.e. 

dimensionless)
See deliverable See deliverable See deliverable 2.2

Land Use Soil erosion This indicator assesses soil erosion based on the RUSLE model48, a revised version of the Universal Soil Loss Equation (USLE) 

documented by Wischmeier and Smith in 1978. Soil erosion describes the process of removing and transporting soil particles by 

means of water or wind, which occurs if the inherent resistance of the soil against mechanical influences is not given anymore. The 

loss of soil affects the water and nutrient cycles as well as the general soil productivity.

Soil losses are represented by the following equation: A = R ∙ L ∙ S ∙ K ∙ C ∙ P where:

A (Mg ha-1 yr-1) is the annual average soil erosion,

R (MJ mm h-1 ha-1 yr-1) is the rainfall-runoff erosivity factor,

K (Mg h MJ-1 mm-1) is the soil erodibility factor,

L (dimensionless) is the slope length factor,

S (dimensionless) is the slope steepness factor,

C (dimensionless) is the land cover and management factor,

P (dimensionless) is the soil conservation or prevention practices factor.

The parameters R, K, L and S are specific to the location where the activity takes place. Parameter C is specific to the vegetation, 

that is the crop cultivated in the cases of our interest. Finally, P depends on management practices adopted by the farmers.

LCA

Default values for these factors, for a few important countries, are provided in 

annex 7.4, D2.2

Revised Universal Soil Loss Equation Version 2 (RUSLE 2). USDA-Agricultural 

Research Service. 2013) using C factor specific to crops (An Assessment of the 

Global Impact of 21st Century Land Use Change on Soil Erosion. Borrelli et al. 

2017.)

(kg soil loss) See deliverable See deliverable See deliverable 2.2

THRESHOLDS

Development of coherent and uniform 
factsheets
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4.4.1.1. General 

General environmental criteria and indicators are applicable to all steps in the supply chain: 

feedstock production, collection & origin (FPC), processing (upstream, downstream), last 

interface/product manufacturer, trading, transport, storage and warehouses. The related 

stainability topics are being covered by 8 principles, 12 criteria and 12 indicators.  

General environmental principles to assess sustainability are:  

 Minimize global warming potential. 

 Minimize the indirect impacts on natural lands OR pressure on agricultural land. 

 Promote the positive and reduce the negative impacts on ecosystems and biodiversity. 

 Protect soil quality and productivity. 

 Conserve and protect water resources. 

 Promote good air quality. 

 Minimize the emission of chemicals. 

 Promote the prevention of non-renewable energy resource depletion. 

General environmental criteria to assess sustainability are:  

 Climate Change. 

 iLUC risk. 

 Ecosystem Quality. 

 Acidification. 

 Eutrophication. 

 Land use. 

 Water availability. 

 Inorganic particles health effects. 

 Cancer human health effects. 

 Mineral and fossil resources. 

General environmental indicators to assess sustainability are:  

 GWP100 (carbon neutrality) + GWPbio (climate neutrality). 

 Predicted increase in land used for bio-material production using the set of agricultural 

practices, industrial processes, climate conditions. 

 Affected biodiversity. 

 Emissions of nitrogen oxides (NOx), ammonia (NH3) and sulphur oxides (SOx). 

 Terrestrial eutrophication. 

 Freshwater eutrophication. 

 Soil Quality Index. 

 Soil erosion. 

 Water scarcity. 

 Disease incidence of Particulate Matter (PM) and its precursors (NOX, SOX, NH3) released 

into the air. 

 Human toxicity, cancer. 

 Fossil resources depletion. 

The detailed description of each criteria and indicators, and related methodologies and relevant 

info are reported in the SAT-ProBio factsheets (Annex C1). 
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4.4.1.2. Circularity 

Furthermore, since WP1 concluded that that existing standards and certification schemes tend 

to lack focus on the assessment of end-of-life and circularity aspects, to assess the 

environmental sustainability of bio-based products the circularity indicators for downstream and 

End-of-Life (EoL) are also considered. In particular, the assessment of circularity aspects is 

based on the evaluation of 6 principles, 9 criteria and 13 indicators.  

Circularity principles to assess environmental sustainability are:  

 Limit the use of high concern materials. 

 Promote efficient use of material resources and the prevention of resource depletion. 

 Promote the renewability fraction of products. 

 Promote the efficient use of energy. 

 Promote the efficient use of water. 

 Promote Circularity and End of Life options. 

Circularity criteria to assess environmental sustainability are:  

 Hazardous chemicals. 

 Input raw material. 

 Input process material. 

 Waste reduction. 

 Product renewability (bio-based content). 

 Energy efficiency. 

 Water efficiency. 

 End-of-Life of products. 

 End-of-Life of process materials. 

Circularity indicators to assess environmental sustainability are:  

 Use of hazardous chemicals in processing. 

 Presence of hazardous chemicals in end of life waste. 

 Feedstock intensity. 

 Circularity of process materials. 

 Waste-factor at processing. 

 Waste-factor at end of life phase. 

 Percentage of product renewability. 

 Energy intensity defined as a ratio of total amount of energy (fossil-derived, renewable 

and internally derived energy) to the total amount of products and co-products generated 

within the process. 

 End-of-Life Energy intensity (Recycling, Incineration with energy recovery, Anaerobic 

digestion and landfilling with energy recovery, with no material or energy recovery). 

 Water use efficiency. 

 Product circularity. 

 Secondary resource productivity. 

 End-of-Life Process material circularity. 

The description of each criteria and indicators, and related methodologies and relevant info are 

reported in the SAT-ProBio factsheets (Annex C1). 
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4.4.2. Social sustainability 

The assessment of social sustainability of bio-based products is based on the evaluation of 10 

principles, 15 criteria and 65 indicators.  

Social principles to assess sustainability are:  

 Respect Labour Rights. 

 Respect health and safety of end users. 

 Promote consumer satisfaction. 

 Promote transparency. 

 Missing in the original matrix. 

 Respect of health and safety of local communities. 

 Promote local development. 

 Respect land use rights. 

 Respect Food Security. 

 Promote fair competition in the market. 

Social criteria to assess sustainability are:  

 Forced labour. 

 Child labour for workers. 

 Fair salaries. 

 Discrimination and equal opportunities. 

 Health and Safety of workers. 

 Health and safety of end users. 

 Feedback mechanisms. 

 Transparency in the biomass processing process. 

 Benefits of the product. 

 Health and safety of local communities. 

 Local employment. 

 Economic development. 

 Land use rights. 

 Food security. 

 Fair competition in the market. 

Social indicators to assess the sustainability are associated with the criteria in the following way:  

Forced labour  

 The company or facility has a policy which prohibits retention of all or part of a worker's 

salary, benefits, property or original documents. 

 The company or facility has a system in place to implement the policy prohibiting 

retention of all or part of a workers' salary, benefits, property or original documents. 

 Evidence that there is no force labour (e.g. providing transparency on procedures or the 

absence of credible claims that there is forced labour). 

 If incidents of forced labour have been discovered, the company or facility has developed 

a corrective action plan with a clear timeline for completion. 

 The company or facility has a PDCA (plan–do–check–act) process in place to raise 

awareness of issues associated with forced labour. 

 The company or facility publicly reports its commitments, performance, progress and 

effectiveness of the PDCA programme (plan–do–check–act). 
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Child labour for workers 

 The company or facility has policies against employing children  

 The company has a system in place to implement the policy prohibiting child labour. 

 If incidents of child labour have been discovered, the company has developed a corrective 

action plan with a clear timeline for completion. 

Fair salaries 

 Percentage of workers whose wages meet at least legal or industry minimum standards 

and their provision fully complies with all applicable laws.  

 Incidents of delayed payments have been reported.  

 Percentage of workers paid a living wage (e.g. the percentage of the salary spent in basic 

needs such as accommodation and food do not exceed 40%).  

 Percentage of workers who receive additional social benefits on top of what is provided 

by the government (e.g. retirement, health insurance, disability).  

Discrimination and equal opportunities 

 The company or facility has a non-discrimination policy.  

 The company or facility has a system in place to enforce the non-discrimination policy.  

 If incidents of discrimination have been discovered, the company or facility has 

established a corrective action plan with a clear timeline for completion.  

 The company or facility has a PDCA (plan–do–check–act) process in place to pro-actively 

promote non-discrimination.  

 The company or facility reports publicly on their commitments, performance, progress 

and effectiveness of the programmes.  

 The top management of the company or facility have publicly recognised non-

discrimination as a key priority.  

Health and Safety of workers 

 The company or facility complies with health and safety standards or local laws.  

 Workers have access to all the required personal protective equipment.  

 The occupational health and safety of workers is monitored.  

 In case of a non-compliance with health and safety standards or local laws, the company 

or facility has developed a corrective action plan with clear timeline for completion.  

 The company has a PDCA (plan–do–check–act) model in place to pro-actively protect 

workers' health and safety, beyond compliance with local laws. 

 Company's commitments and progress on occupational health and safety are disclosed 

publicly (to external stakeholders). 

Health and safety of end users 

 There is solid science-based evidence that normal use of the product is safer for active 

or passive users than alternative solutions and that the product or service eliminates a 

risk in common products and services used for the same purpose. 

 There company has a dossier or other evidence that shows how the product or service 

has been designed to create maximum safety for active and passive users. 

 The product conforms to all national requirements regarding product safety. 

 The normal use of the product or services can cause higher risks compared to alternative 

solutions. 

 Any use of the product can be regarded as unsafe. 
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 The company has user-facing programmes in place to raise awareness and educate users 

on safety risks associated with the product. 

Feedback mechanisms 

 Presence of a mechanism for customers to provide feedback.  

 Presence of management measures to improve feedback mechanisms exist.  

 There are other practices related to customer satisfaction, including surveys measuring 

customer satisfaction.  

 The company takes action according to the results of these practices.  

Transparency in the biomass processing process 

 There has been compliance with regulations regarding transparency.  

 There have been no consumer complaints regarding transparency.  

 A sustainability report has been published about the economic, environmental and social 

impacts of its activities.  

 The sustainability report has driven the company to set goals and to provide changes 

more effectively.  

Benefits of the product 

 The product is generally recognized as having a positive impact on the consumer's well-

being.  

 A company specific study exists to analyse the positive and negative feelings of the 

consumers when using the product.  

 Percentage of the product that is produced from natural resources. 

Health and safety of local communities 

 No incidents of actual damage, adverse impacts or risks to community health and safety 

have been discovered. 

 If incidents of actual damage, adverse impacts or risks to community health and safety 

have been discovered, a corrective action plan with a timeline for completion have been 

developed by the company or facility.  

 The company or facility has a policy on local community health and safety to meet the 

requirements set by local laws or international standards.  

 The company or facility has a system or mechanism in place to enforce the policy on local 

community health and safety. 

 The company or facility has a PDCA programme in place to address health and safety of 

local communities beyond the requirements set in the local laws. The programme includes 

(but it is not limited to): i) A strategy to prevent and mitigate adverse impacts on local 

communities, ii) regular monitoring and analysis of the data, iii) proactive action to 

improve community health and safety, for instance by education and awareness raising, 

better technology, pollution control, etc. 

 The company or facility publicly reports and discloses its commitments, performance, 

progress and effectiveness of the PDCA programmes/initiatives/activities. 

Local employment 

 The company or facility has publicly committed to grow local employment or at least keep 

the workforce stable in the long term.  
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 Number indefinite or temporary jobs (but higher than 6 months) created during the 

reporting period.  

 Number indefinite or temporary jobs (but higher than 6 months) lost during the reporting 

period.  

Economic development 

 The company or facility has a policy prioritising buying goods and services from local 

suppliers.  

 The company or facility actively contributes to skill development in connection to its 

future need for staffing and the staffing of its subcontractors and smallholders.  

 The percentage of employees to total economically active population has grown in the 

last 5 years. 

 The market share of the company has grown in the last 5 years.  

Land use rights 

 Percentage of small-scale entrepreneurs who have documented legal rights to land.  

 Percentage of small-scale entrepreneurs who feel that their land rights are secure.  

 Risk of land grabbing and tenure security in the region is monitored. 

Food security 

 The company or facility has implemented measures to improve and ensure local food 

security supply. 

 The company or facility has a PDCA (plan–do–check–act) to identify and reduce risks on 

local food security and to identify and prevent changes in food and feed prices.  

 Percentage of hectares that have changed in the variety of crops and arable land in the 

region since the appearance of feedstock demand for bio-products.  

Fair competition in the market 

 No legal actions pending or completed during the reporting period regarding anti-

competitive behaviour and violations of anti-trust and monopoly legislation in which the 

reporting organization has been identified as a participant.  

 No membership in alliances that behave in an anti-competitive way. 

 Documented statement or procedures (policy, strategy, etc.) to prevent engaging in or 

being complicit in anti-competitive behaviour.  

 Employee awareness of the importance of compliance with competition legislation and 

fair competition. 

The detailed description of each criteria and indicators, and related methodologies and relevant 

info are reported in the SAT-ProBio factsheets (Annex C1). 

4.4.3. Techno-economic sustainability 

The assessment of techno-economic sustainability of bio-based products is based on the 

evaluation of 2 principles, 5 criteria and 12 indicators.  

Techno-economic principles to assess sustainability are: 

 Sustainable Manufacturing – Techno-economically sound manufacturing. 

 Sustainable Alternative End-of-Life Routes – Techno-economically sound EoL options. 
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Techno-economic criteria to assess sustainability are:  

 Techno-economic efficiency and process profitability based on process improvements. 

 Techno-economic efficiency and process profitability based on the utilisation of alternative 

crude renewable feedstock and biorefinery development. 

 Techno-economic efficiency and process profitability via recirculation of used bio-based 

products in the manufacturing stage. 

 Enhance valorisation of by-product and waste streams produced by the current process.  

 Enhance techno-economic efficiency and process profitability via recirculation of used bio-

based products in the manufacturing stage 

Techno-economic indicators to assess sustainability are associated with the criteria in the 

following way:  

Techno-economic efficiency and process profitability based on process improvements: 

 Fixed Capital Investment per kg Product for the specific plant capacity. 

 Cost of Manufacture per kg Product the specific plant capacity. 

 Discounted Payback Period or Return on Investment. 

 Variation of Fixed capital investment at different plant capacities. 

 Variation of Cost of Manufacture at different plant capacities. 

 Discounted Cash Flow Analysis for the estimation of Minimum Selling Price (associated 

with zero Net Present Value at the end of the useful life time of plant operation) or the 

estimation of the selling price to achieve the same Discounted Payback Period. 

 Optimum Plant Capacity leading to minimum cost of manufacture. 

 Variation of Minimum Feedstock Capacity Requirement that corresponds to zero Net 

Present Value at the end of the useful life time of plant operation or Feedstock Capacity 

Requirement that corresponds to currently achieved techno-economic metrics (e.g. 

discounted payback period). These metrics could be estimated at the optimum plant 

capacity. 

 The ratio of Feedstock Capacity Requirement to Feedstock Availability in the region. 

 External costs based. 

 Added value (labour income + taxes) for the bio-based product derived from either the 

current process or the improved processes. 

 Risk Assessments. 

Techno-economic efficiency and process profitability via recirculation of used bio-based products 

in the manufacturing stage (the previous indicators that are adapted with slight modification in 

the case that by-products and waste streams are used by the current process). 

 The Fraction of Revenue for Feedstock Functionality, i.e. the ratio of the monetary value 

of the bio-based products (€ of product sales derived from 1 kg feedstock) to the unitary 

monetary value of the crude resource (€ per kg feedstock). 

Techno-economic efficiency and process profitability via recirculation of used bio-based products 

in the manufacturing stage (the previous indicators that are adapted with slight modification in 

the case that by-products and waste streams are used by the current process). 

4.5. Illustrative application of the benchmarking methodology 

In this chapter, the benchmarking methodology is applied illustratively over three certification 

schemes. This illustrative exercise is based on the Control-Point approach described in section 

4.5, and compares the three selected Certification Schemes at:  
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 a Biomass Production Level and  

 a Supply Chain Level 

The goals of this exercise are: 

 To illustrate a pathway to find the smallest common denominator among this group of 

already operating certification schemes, identify major gaps and related further 

development demand. 

 Show how the Control-Points approach is applied to the different areas identified in 

section 4.6. 

 Present results in the format of a Registry of Measurables, which should be 

complemented with criteria and indicators from the Building Blocks not included in the 

certification schemes participating in this exercise. 

4.5.1. Participating schemes 

Under this criteria, three existing sustainability certification schemes that are widely operative 

in the market have been selected for an illustrative application of the proposed benchmarking 

methodology: RSB, ISCC and REDcert (Table 4.12 and Table 4.13). This illustrative application 

will mirror the common denominator and highlight the main differences among these three 

schemes. 

The future perspective is to increase the number of participating certification schemes by 

promoting the vision of a benchmark platform as driver for improvement. 

Table 4.12: Selection of participating certification schemes in illustrative application 

Certification System / 

Standard 
RSB (EU & Global) ISCC (EU & Plus) REDcert (EU & Rc²) 

Biomass Production and 

Collection (EU) 
   

Waste Origination and 

Collection (EU) 
   

Chain of Custody (EU)    

Biomass Production and 

Collection (Biomaterials) 
   

Waste Origination and 

Collection (Biomaterials) 
   

Chain of Custody 

(Biomaterials) 
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Table 4.13: Scope of selected certification schemes in illustrative application 

Certification 

scheme  

Scope 

 

 

www.rsb.org  

The Roundtable on Sustainable Biomaterials (RSB) is a global, multi-

stakeholder independent organisation that drives the development of a new world 

bioeconomy through sustainability solutions, certification, and collaborative 

partnerships. 

It provides tools and solutions that mitigate business risk and contribute to 

achieving the UN’s Sustainable Development Goals and has the world’s most 

trusted, peer-reviewed, global certification standard for sustainable biomaterials, 

biofuels and biomass production. 

 

 

www.redcert.org  

REDcert offers certification schemes for sustainable biomass, biofuels and 

bioliquids (REDcert-DE and REDcert-EU) as well as sustainable agricultural raw 

materials for use in the food/feed industry and biomass for material purposes 

respectively material purposes in the chemical industry (REDcert²). REDcert's 

philosophy is to support the scheme participants in the implementation of 

sustainability certification and offer practically oriented schemes. 

 

 

www.iscc-

system.org  

International Sustainability and Carbon Certification (ISCC EU/PLUS); ISCC’s 

objectives are to contribute to the implementation of environmentally, socially and 

economically sustainable production and use of all kinds of biomass in global supply 

chains; this is achieved by:  

 Implementing social and ecological sustainability criteria 

 Monitoring deforestation-free supply chains 

 Avoiding conversion of biodiverse grassland 

 Calculating and reducing GHG emissions  

 Establishing traceability in global supply chains 

Certification schemes recognised by the European Commission for demonstrating compliance 

with the sustainability requirements for biofuels and bioliquids established by the Renewable 

Energy Directive have already defined criteria, indicators and control points appropriate for a 

Threshold Model approach. The selected certification schemes (ISCC, RSB and REDCert) for the 

first benchmarking exercise are already operational for many years and are not exclusively used 

for biofuels, but have developed versions and experience for broader uses for bio-based 

materials. 

4.5.2. Registry of certifiable materials and products 

A first proposal for the organisation of the registry of certifiable materials and products for the 

illustrative application of the benchmarking methodology is presented in Table 4.14. 

Table 4.14: Proposal for the organisation of the registry of certifiable materials and products 

Group Code * 

(Suggestion) 

Category Specific material/ product 

Biomass (without 

further specification) 

1 Agriculture 1.1. Hemp 

1.2 Cotton 

1.3 Potatoes 

1.4 Grass 

1.5 Others 

Biomass (as defined 

in RED I) 

1 Agriculture 1.6 Wheat 

1.7 Corn 

1.8 Rape  

http://www.rsb.org/
https://rsb.org/advisory-services/
http://rsb.org/services-products/
http://www.redcert.org/
http://www.iscc-system.org/
http://www.iscc-system.org/
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Group Code * 

(Suggestion) 

Category Specific material/ product 

1.9 Soy 

1.10 Others 

Biomass (without 

further specification) 

2 Forestry 2.1. Spruce 

2.2 Oak 

2.3 Poplar 

2.4 Beech 

2.5 Mahogany 

2.6 Others 

Waste & Residues (as 

defined in RED I / 

RED II – Annex IX)  

3 Part A 3.1. Algae 

3.2 Mixed municipal waste 

3.3 Private household collection  

3.4 Industrial waste food/feed 

3.5  

3.6 Animal manure, sewage sludge 

3.7 POME, EFB 

3.8  

3.9 

3.10 Bagasse 

3.11 Grape marc and wine lees 

3.12 Nut shells 

3.13 Husks 

3.14 Cobs cleaned of kernels of corn; 

3.15 Wastes and residues from forestry 

and forest-based industries 

3.16 Biomass fraction of, namely, bark, 

branches, pre- commercial thinning, 

etc. 

3.17 Leaves, needles, tree tops, saw 

dust, cutter shavings, black liquor, 

brown liquor, fibre sludge, lignin 

and tall oil; 

3.18 Other non-food cellulosic material; 

3.19 Other lignocellulosic material except 

saw logs and veneer logs 

Part B 3.20. Used cooking oil 

3.21 Animal fat cat.1/cat.2 

Intermediate Products 

(without further 

specification, 

exclusively biogenic) 

4 Agriculture 4.1. Corn flour 

4.2 Wheat flour 

4.3 Palm oil 

4.4 Rape oil 

4.5 Sugar 

4.6 Starch 

4.7 Alcohols 

4.8 Mashes 

4.9 PLA/polylactides  

4.10 PBS/polybutylene succinate 

4.11 Others 

Forestry 4.12 Wood chips 

4.13 Saw wood 

4.14 Veneer wood 

4.15 Others 

Intermediate Products 

(without further 

specification, 

5 Copolymers 5.1 PBS copolymer 

5.2 PLA copolymer 
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Group Code * 

(Suggestion) 

Category Specific material/ product 

compound materials 

biogenic + non 

biogenic) 

5.3 Others 

Intermediate Products 

(without further 

specification, 

exclusive fossil and 

mineral materials for 

co-processing 

purposes) 

5 Petro Based 5.1 PE /Polyethylen 

5.2 PS /Polystyrol 

5.3 PP /Polypropylen 

5.4 Others 

Final Products 

(without further 

specification, 

exclusive 

biomaterials) 

6 Bio-based 6.1 Food packaging 

6.2 Mulching film 

6.3 Hygiene products 

6.4 Coffee capsules 

6.5 Plant pots 

6.6 Others 

Final Products 

(without further 

specification, with 

certain amount of bio-

content) 

7 Compounds 7.1 Wood-plastic composites 

7.2 Composites with natural fibres  

7.3 Others  

(*) Categorization of Materials already with some numeric Code is considered as useful in regards to potential 

maintenance of such a register, to Traceability and Product declarations along the Supply Chain and also as in regards 

to link up with a potential Database – however this is only a recommendation and no binding requirement  

4.5.3. Control points at the biomass production and supply chain level 

The steps followed to benchmark the three participating schemes by their control points are 

shown in Table 4.15 and the overview of minimum complying Control Points resulting from the 

benchmark at supply chain level is shown in Table 4.16. The complete results of the 

benchmarking of control points are shown in Annex C2. 
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Table 4.15: Steps followed for benchmarking participating schemes by their control points 

N° Topic RSB ISCC REDcert 

1 Identification of relevant principles, criteria, indicators and 

requirements  
   

2 A. Selection of chapters: 

1) Legal compliance (EU & non-EU) 

2) Good Agricultural/ Manufacturing Practice 

(GAP/GMP) (EU & non-EU) 

3) QMS & Record Keeping  

4) Internal Assessment / QMS related  

5) Risk Assessment 

6) Sustainability 

- General 

- Environmental 

- Social 

- Economical 

7) Traceability & mass balance 

8) Declarations & claims  

9) Alignment with international norms and guidance 

10) Add-on elements 

11) Geographic applicability 

B. Application of benchmarking methodology  

C. Application of a uniform enumeration 

   

3 Identification of relevant Control Points (CP) *   

4 Allocation of Control Points to above mentioned criteria      

5 Results    

(*) Audit checklist publicly not available, control points identified via RSB Standard P&C  

Table 4.16: Overview of minimum complying Control Points – Supply Chain Level benchmark 

Chapters BIOMASS 

(minimum complying Control 

Points) 

Chain of Custody 

(minimum complying Control 

Points) 

RSB ISCC REDcert RSB ISCC REDcert 

Legal Compliance 12 5 2 10 1 3 

Good Practices (GAP / GMP) 46 40 27 35 4 1 

QMS & Record Keeping 6 14 0 ** 6 14 9 

Internal Assessment  2 2 0 ** 2 2 1 

Risk Analyses 19 5 0 ** 19 4 0 ** 

Sustainability - General 25 0 0 25 0 0 

Sustainability - Environmental 22 13 5 18 0 0 

Sustainability - Social 36 18 1 36 0 0 

Sustainability - Economic 0 7 (5*) 0 0 0 

(*) SAI Module = optional                (**) partly mentioned in System Document, however no specific Control Point 

4.5.4. Requirements at system level (scheme governance and management 

rules) 

The comparison of elements at system level present common and equal approaches among all 

three schemes. The three participating schemes in this illustrative application of the 

benchmarking methodology have been recognised by the European Commission under the 

Renewable Energy Directive. All three participating schemes are expanding their market scope 

to the entire bio-based materials and products sector. However, those new materials and 

products are not recognised under the framework of the Renewable Energy Directive; hence, 

system elements are not fully harmonized though they are almost identical. These certification 
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schemes operate in the market already for many years. This comparison also shows 

harmonisation of demand or even missing elements. This comparison is shown in Table 4.17. 

Eventually a common framework such as the one suggested in section 4.8 will be a pre-condition 

to fully harmonize different implementation approaches. 
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Table 4.17: Over-viewing comparison of certification system elements 

N° Certification System Element RSB (EU and Global) REDcert² (RED & R²)  ISCC EU& ISCC PLUS 

1. Supply Chain Elements – Certification Options 

1.1. Vertical Certification System, including all Supply 

Chain Elements 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

1.2. Modular (individual) Certification of all Interfaces           

(Supply Chain Elements) 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

1.1.2 Biomass Producer - Individual Certification         

(Biofuels & Biomaterials) 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

1.1.3 Point of Origin of Waste - Individual Certification         

(Biofuels & Biomaterials) 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

1.1.4 First Gathering Points of Biomass - Individual 

Certification (Biofuels & Biomaterials) 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

1.1.5 Collecting Points of Waste & Residues - Individual 

Certification (Biofuels & Biomaterials) 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

1.1.6 Processing Plants - Individual Certification (Biofuels & 

Biomaterials) 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

1.1.7 Co – Processing Plants - Individual Certification 

(Biofuels & Biomaterials) 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

1.1.9 Warehouses and/or Traders - Individual Certification 

(Biofuels & Biomaterials) 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

1.1.10 Last Interface - Individual Certification                           

(Biofuels & Biomaterials) 

+/- equivalent contents  +/- equivalent contents  +/- equivalent contents  

2. Biomass producer /collector rules 

2.1. Single certification (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

2.1.1 Group certification / sampling audits (CP’S not fully harmonized yet)   (CP’S not fully harmonized yet)   (CP’S not fully harmonized yet)   

2.1.2 Complete set of requirements available  (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

3. Waste origination /collection rules 

3.1. Single certification (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

3.1 Group certification (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

3.1 Complete set of requirements available  (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

3.1 Differentiation between different PoO (waste/ 

biomass) applicable 

(not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

4. Applicable product groups 
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N° Certification System Element RSB (EU and Global) REDcert² (RED & R²)  ISCC EU& ISCC PLUS 

4.1 Biofuels (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

4.2 Biomaterials (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

4.3 Co-processed materials (biomass content)   (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

4.4 Feed (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

4.5 Food (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

4.6 Chemical & pharmaceutical industry (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

4.7 Recycled materials (biogen/ non biogen) (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

4.8 Others (diverse intermediate products etc.) (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

5. Collecting Point Rules (EU RED) 

5.1 First Gathering Point – biomass (CP’S not fully harmonized yet)   (CP’S not fully harmonized yet)   (CP’S not fully harmonized yet)   

5.2 Annual self-declarations -  -  -  

5.3 Collecting Point - waste & residues (CP’S not fully harmonized yet)   (CP’S not fully harmonized yet)   (CP’S not fully harmonized yet)   

5.4 Annual self-declarations -  -  -  

6. Smallholder  

6.1 Smallholder integration   (CP’S not fully harmonized yet)   (CP’S not fully harmonized yet)   -   

7. Random audit suppliers (RED and Non-RED based) 

7.1 Random inspections (external) -  -  -  

7.2 Supplier inspections (PoO & BM producer) -  -  -  

7.3 Warehouse inspections -  -  -  

7.4 Risk based sampling RED -  -  -  

7.5 Risk based sampling Non-RED (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

8. Subcontractors (RED and Non-RED based) 

8.1 Contractual integration -  -  -  

8.2 Random inspections (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

8.3 Risk based sampling (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

8.4 Internal inspection requirement (annual) only indirectly applicable   only indirectly applicable   only indirectly applicable   

9. Traceability options  

9.1 Mass balance (RED) -  -  -  

9.2 Segregation (incl. IP) (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

9.3 Mass balance (biomaterials, etc.) (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

9.4 Mass balance (Non-biogenic) (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

9.5 Balancing periods (RED) -  -  -  

9.6 Balancing periods (Non-RED) (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

10. Green House Gas emission calculation  

10.1 GHG calculation rules (RED) Content complying - 

(N° of CP’s not harmonized yet) 
 Content complying - 

(N° of CP’s not harmonized yet) 
 Content complying - 

(N° of CP’s not harmonized yet) 
 

10.2 GHG calculation rules (Non-RED) (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  
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N° Certification System Element RSB (EU and Global) REDcert² (RED & R²)  ISCC EU& ISCC PLUS 

11. Product register  

11.1 Procedures for co-processing available (not fully harmonized yet)  (not fully harmonized yet)  (not fully harmonized yet)  

12. Product register  

12.1 RED based  -  -  -  

12.2 Non-RED (not harmonized yet)  (not harmonized yet)  (not harmonized yet)  

13. Audit / certification cycles  

13.1 Annual certification  -   -  -  

13.2 Annual audit -  -  -  
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4.5.5. General observations of the benchmarking exercise 

A summary of the general observations of this benchmarking exercise are shown in Table 4.18. 

Table 4.18: Observations and implications of the benchmarking exercise 

Issue Applicable to: 

RSB ISCC REDcert 

1 Content vs. Control Points / Standard vs. System 
Example REDcert (Biomass Level: 1 general social Control Point), 
Content is fully covered, however no further specifying Control 
Point – hence it depends on the Audit Methodology; for a 

Benchmarking Platform this issue has to be considered very 
carefully so that a balanced number of Control Points will be 

included   

(x) (x) x 

2 Auditing Methodology / Compliance Definition – following options 
occurred 

a) Verification (and acceptance) of existing legislative 
regulations or ratifications ( only few Control Points 

necessary, no specific further investigation) 
b) Verification is based on risk or evidence (in case of 

occurring deviations further Control Points have to be 
audited, however if nothing is occurring no further 
investigation obligatory  set of corresponding Control 

Points has to be available in case of deviations, but not 
necessarily audited). 

c) Verification of the complete set of Control Points. 

x 
(b & c) 

x 
(b & c) 

x 
(a & b) 

3 Clear allocation of Control Points to Principles and/or Chapters of 

the Standard not always precisely possible, hence the most likely 

content relation between the systems was used and applied. 

x x x 

4 RSB Checklist or Auditor Protocol was not publicly available, 
hence the Audit Protocol/Checklist had to be generated by 
collecting different kind of information from available System 
Documents  actual RSB Audit Protocol / Checklist may differ in 

some points; re-evaluation recommendable!  

x - - 

5 Principles, Criteria and Indicators are not similar structured and 
applied  the Benchmarking Platform methodology was therefore 

structured into thematically Criteria, the respective Indicators are 
collectively named then as Control Points as they actually occur 

in the Auditor Checklist. 

x x x 

6 In order to get a better overview, only the core content was used 
to express the Control Points content (details may be found in 
either Checklist itself or in related System Documents. 

x x x 

7 Some of the Control Points contain multiple requirements – not 

always possible to indicate in the benchmarking tables. 
x x x 

8 To allow a transparent and fast comparison, the benchmarking 
exercise was done based on the applicable Control Point which a 
Biomass Producer has to undergo at the audit respectively which 
shall be used for internal Audits; in case of any unclear or difficult 

comparisons the System Documents shall be used to clarify. 

x x x 

9 A full an precise comparison and simply visible result is not 
feasible to expect since an enormous amount of background 
information, differing system structures and document contents 
as well as legislative/normative data are influencing this 
benchmarking exercise; eventually the upcoming result has to 

reflect this limitation but shall also positively influence the 
structure of a future Benchmarking Platform accordingly. 

x x x 

10 Some of the Chapters in the Benchmarking methodology have 

not been assessed due to time reasons; nevertheless it currently 
at this stage it is assumed that they either are already recognized 

(e.g. Traceability & Mass Balance by RED), not relevant at this 
stage (because later on in the process to be defined by the 

x x x 
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Issue Applicable to: 

RSB ISCC REDcert 

Stakeholders themselves such as: Declarations & Claims) or not 
added yet because further investigation still needed (Alignment 

with international Norms & Guidance’s). 

11 Results of the Benchmarking Platform exercise have been 
internally reviewed, however not been reviewed by the 
participating certification schemes; so these results may not be 
interpreted as a formal and final benchmark report but as an 
inducement and starting point for the development of a 

Benchmarking Platform (other benchmarking examinations and 
reports such as WWF 2013, Umweltforschungsplan des 
Bundesministeriums für Umwelt, Naturschutz und nukleare 
Sicherheit 2019 and others shall strongly support these efforts). 

(x) (x) X 

12 Due to a recommendable effective stakeholder integration in a 

future version of the Benchmarking Platform any further 

exchange and discussion about final and agreed contents 
(Principles, Criteria, Indicators, Control Points, Fact Sheets, etc.) 
will be held under the roof of that potential Benchmarking 
Platform.  

x x X 

4.5.6. Registry of measurables 

The registry of measurables for this illustrative application cover these elements:  

 Sustainability criteria and indicators. 

 Legal compliance. 

 Good practices. 

 Management system and record keeping. 

 Internal assessment. 

 Risk assessment. 

 Add-on elements. 

Traceability and Chain-of-Custody, declarations and claims and alignment with international 

norms and guidance were not researched for this illustrative application.  

The benchmarking exercise has resulted in a selection of relevant Control Points that constitute 

altogether the registry of measurables. Those selected Control Points are presented in the next 

sections.  

4.5.6.1. Sustainability criteria and indicators 

The registry of measurables related to sustainability criteria and indicators consist of the Control 

Points listed in Table 4.19, Table 4.20 and Table 4.21. 
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Table 4.19: Control points – General sustainability 

Control Points (sustainability criteria and indicators) Participating 
scheme 

Step in supply 
chain 

Matches 
Building 
Blocks 

 Operations shall undertake an impact assessment process to assess impacts and risks and ensure 

sustainability through the development of effective and efficient implementation, mitigation, 

monitoring and evaluation plans. 

RSB 

BM, CoC, all FS, 
Global 

No 

 Free, Prior & Informed Consent (FPIC) shall form the basis for the process to be followed during all 

stakeholder consultation, which shall be gender sensitive and result in consensus-driven negotiated 

agreements. 

RSB 

BM, CoC, all FS, 

Global 

No 

 Operators shall implement and maintain a transparent and easily accessible grievance mechanism 

for directly affected local communities. 
RSB 

BM, CoC, all FS, 
Global 

No 

 Operators shall make adequate resources available to ensure compliance with the RSB Standard. 
RSB 

BM, CoC, all FS, 
Global 

No 

 Operations shall assess risks to food security in the region and locality and shall mitigate any 

negative impacts that result from their operations. RSB 
BM, CoC, Crops, 
Food insecure 
regions 

No 

 In food insecure regions, operations shall enhance the local food security of the directly affected 

stakeholders. 
RSB 

BM, CoC, Crops, 
Food insecure 
regions 

(Smallholder 
exempt) 

Yes 

Table 4.20: Control points – Environmental sustainability 

Control Points  Participating 

scheme 

Step in supply 

chain 

Match 

with 

Building 

Blocks 

 Conservation values of local, regional or global importance within the potential or existing area 

of operation shall be maintained or enhanced. 

RSB BM, CoC, all FS, 

Global 

No 
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 An environmental impact assessment is conducted prior to implementing one of the following 

actions: new buildings, cultivation areas, drainage systems. 

 Damage or deterioration of habitats is avoided. 

 The entire land of a farm/ plantation including agricultural land, pasture, forest and any other 

land (farmland) complies with ISCC Standard 202 

 Biomass is not obtained from land that in or after January 2008 had the status of forestland. 

 Biomass is not obtained from land that in or after January 2008 had the status of highly biodiverse 

grassland. 

 Biomass is not obtained from land that in or after January 2008 had the status of wetland and no 

longer has the status. 

 No cultivation occurred on areas that serve the purpose of nature protection unless the nature 

protection aims are not endangered. 

ISCC BM, CoC, all FS, 

Global 

No 

 The regulations for areas that serve the purpose of the protection of rare, threatened or vulnerable 

ecosystems or species, or areas for the protection of rare, threatened or endangered ecosystems 

or species recognized by international agreements or included in lists drawn up by 

intergovernmental organizations or the International Union for the Conservation of Nature are 

followed. 

 Biomass is not obtained from land that in or after January 2008 had the status of continuously 

forested areas and no longer has the status. 

 Biomass is not produced on land that was peatland in January 2008 or thereafter. 

 If areas have been converted in or after January 2008, the conversion and use are in accordance 

with the requirements of ISCC Principle 1. 

   

 The biomass is from land categorised as cropland prior to 01.01.2008 

 If areas were converted after 01.01.2008, conversion and use does not conflict with the 

requirements set forth in Article 17 of Directive 2009/28/EC. (Note about grasslands: inspector 

must judge whether an assessment of highly biodiverse grassland is necessary. If an assessment 

is necessary, it must be conducted by a qualified independent expert. The assessment and result 

must then be reviewed as part of the inspection. 

 The biomass was not produced on land with high biodiversity value after 01.01.2008. 

 In the event that the biomass was produced on land within protected areas with a permit for 

farming, there is no indication that these requirements were not complied with. 

 The biomass is not from land with high above-ground or underground carbon stock (reference 

date: 01.01.2008). The evidence of verification has to reflect any seasonal changes within a year. 

REDCert BM, CoC, all FS, 

Global 

No 

 Ecosystem functions and services that are directly affected by the operation shall be maintained 

or enhanced 
RSB 

BM, CoC, all FS, 

Global 

No 

 Operations shall protect, restore or create buffer zones. 
RSB 

BM, CoC, all FS, 

Global 

No 

 Natural vegetation areas around springs and natural watercourses are maintained or re-

established. 

ISCC BM, CoC, all FS, 

Global 

No 
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 Ecological corridors shall be protected, restored or created to minimize fragmentation of habitats. 
RSB 

BM, CoC, all FS, 

Global 

No 

 Air pollution emission sources from the operations shall be identified, and air pollutant emissions 

minimised through an air management plan. 
RSB 

BM, CoC, all FS, 

Global 

Yes 

 It is ensured that burning restrictions have been followed. ISCC BM, CoC, all FS, 

Global 

No 

 Operations shall prevent invasive species from invading areas outside the operation site. 
RSB 

BM, all FS, 

Global 

No 
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Table 4.21: Control points – Social sustainability 

Control Points  Participating 

scheme 

Step in supply 

chain 

Match 

with 

Building 

Blocks 

 Workers shall enjoy freedom of association, the right to organize, and the right to bargain 

collectively. 
RSB BM, CoC, all FS, 

Global 

Yes 

 Workers can join or establish labour organizations and collective bargaining for negotiating working 

conditions. 
ISCC BM, CoC, all FS, 

Global 

Yes 

 The following basic ILO core conventions are valid at a minimum in the country and are respected 

in the operation: ILO 29, 87, 98, 100, 105, 111, 138, 182, 
REDcert BM, CoC, all FS, 

Global 

Yes 

 No slave labour or forced labour shall occur. The participating operator shall not be engaged in or 

support the use of forced, compulsory, bonded, trafficked or otherwise in-voluntary labour as 

defined in ILO Convention 29. 

RSB BM, CoC, all FS, 

Global 

Yes 

 There is no forced labour at the farm or plantation. ISCC BM, CoC, all FS, 

Global 

Yes 

 No child labour shall occur, except on family farms and then only when work does not interfere 

with the child’s schooling and does not put his or her health at risk. 
RSB BM, CoC, all FS, 

Global 

Yes 

 All children living on the farm have access to quality primary school education. ISCC BM, CoC, all FS, 

Global 

Yes 

 Workers shall be free of discrimination of any kind, whether in employment or opportunity, with 

respect to gender, age, wages, working conditions, and social benefits. 
RSB BM, CoC, all FS, 

Global 

Yes 

 There is no indication of discrimination at the farm or plantation. 

 Employment conditions comply with equality principles. 
ISCC BM, CoC, all FS, 

Global 

Yes 
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 Workers’ wages and working conditions shall respect all applicable laws and international 

conventions, as well as all relevant collective agreements. Where a government-regulated 

minimum wage is in place in a given country and applies to the specific industry sector, this shall 

be observed. Where a minimum wage is absent, the wage paid for a particular activity shall be 

negotiated and agreed on an annual basis with the worker. Men and women shall receive equal 

remuneration for work of equal value. 

RSB BM, CoC, all FS, 

Global 

Yes 

 The farm pays a living wage, which meets at least legal or industry minimum standards. 

 People on the farm/plantation have access to basic services. 

 Employment conditions of individual workers comply with legal regulations and/or collective 

bargaining agreements. 

 All workers are provided with fair legal contracts. 

 Records on all workers and employees are available. 

 A time recording system that shows daily working time and overtime on a daily basis for all workers 

is available. 

ISCC BM, CoC, all FS, 

Global 

Yes 

 Conditions of occupational safety and health for workers shall follow internationally-recognized 

standards. 
RSB BM, CoC, all FS, 

Global 

Yes 

 There are restrictions related to hazardous activities. 

 The farm/plantation has a written health, safety and hygiene policy and procedures including issues 

of the risk assessment. 

 Certificates of competence are available for dangerous or complex work. 

 All workers received adequate health and safety training and have been instructed according to the 

risk assessment. 

ISCC BM, CoC, all FS, 

Global 

Yes 

 Operators shall implement a mechanism to ensure the human rights and labour rights outlined in 

this principle apply equally when labour is contracted through third parties. 
RSB BM, CoC, all FS, 

Global 

No 

 A self-declaration on good social practice regarding human rights has been communicated to the 

employees and signed by the farm management and the employees’ representative. 

 Workers are treated with dignity and respect. 

 There is at least one worker or a workers' council elected freely and democratically who represent 

the interests of the workers to the management. 

ISCC BM, CoC, all FS, 

Global 

No 

 In regions of poverty, the socio-economic status of local stakeholders impacted by the operations 

shall be improved. 
RSB BM, CoC, all FS, 

Global 

No 
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 All negative environmental, social, economic and cultural impacts are avoided. 

 Mediation is available in case of a social conflict. 

 There are responsible persons for workers' health, safety and good social practice. 

 Other forms of social benefits are offered by the employer to employees, their families and/or local 

community. 

 There is a complaint form and/or procedure available on the farm, where employees and affected 

communities can make a complaint. 

 There is an open communication of management with workers. 

ISCC BM, CoC, all FS, 

Global 

No 

 Does your farm contribute actively to the neighbouring communities? REDcert BM, CoC, all FS, 

Global 

No 

 In regions of poverty, special measures that benefit and encourage the participation of women, 

youth, indigenous communities and the vulnerable in the operations shall be designed and 

implemented. 

RSB BM, CoC, all FS, 

Global 

No 
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4.5.7. Legal compliance 

The registry of measurables related to legal compliance consist of the Control Points listed in 

Table 4.22. 

Table 4.22: Control Points – Legal compliance 

Control Points  Participating 
scheme 

Step in 
supply 

chain 

 Operations shall comply with all applicable laws and regulations of 

the country in which the operation occurs and with relevant 

international laws and agreements. 

RSB BM, CoC, 
all FS, 
Global 

 All necessary documents, records, reports, information and data 

according to ISCC are available and accessible (incl. permits etc.). 

ISCC BM, CoC, 
all FS, 
Global 

 Free, Prior, and Informed Consent shall form the basis for all 

negotiated agreements for any compensation, acquisition, or 

voluntary relinquishment of rights by land users or owners for 

operations. 

RSB BM, CoC, 
all FS, 
Global 

 Existing land rights and land-use rights, both formal and informal, 

shall be assessed, documented, and established. The right to use 

land for the operations shall be established only when these rights 

are determined. 

RSB BM, 

Crops, 
Global 

 The entire farm or plantation, including own and leased land, does 

participate in the EU Cross Compliance (CC) system and receive EU 

subsidies in this framework. 

 There is evidence for compliance with the EU CC status of all fields, 

farmland and other cultivated areas managed by the farmer (e.g. 

valid copies of the CC decision for subsidies). 

ISCC BM, 
Crops, 
Global 

 The sustainable biomass can be clearly assigned to the cropland 

using the area verification and any additional documentation. 

REDcert BM, 

Crops, 
Global 

 Free, prior, and Informed Consent shall form the basis for all 

negotiated agreements for any compensation, acquisition, or 

voluntary relinquishment of rights by land users or owners for 

operations. 

RSB BM, CoC, 
all FS, 
Global 

 It is ensured that the producer can prove that the land is used 

legitimately and that traditional land rights have been secured. 

 Technical equipment and infrastructure are available and in 

operation for the critical control points. 

ISCC BM, CoC, 
all FS, 
Global 

4.5.7.1. Good practices 

The registry of measurables related to legal compliance consist of the Control Points listed in 

Table 4.23. 

Table 4.23: Control Points – Good practices 

Control Points  Participating 
scheme 

Step in 
supply 
chain 

 Operators shall implement practices to maintain or enhance soil’s 

physical, chemical, and biological conditions. 

RSB BM, 

Crops, 
Global 
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 It is ensured that crops are grown on suitable soils. Have good 

agricultural practices with respect to soil quality, soil contamination 

and soil erosion been addressed in the soil management. 

 It is ensured that measures and cultivation techniques have been 

used to reduce the possibility of soil erosion. 

 It is ensured that a soil organic matter balance or analysis is 

compiled. 

ISCC BM, 

Crops, 
Global 

 A layout plan of the facility is available. 

 A contract between the operator of the storage facility/ the 

dependent collecting point and the client is available. 

 It is ensured that the relevant technical equipment and 

infrastructure to determine incoming and outgoing material flow is 

available and in operation 

 It is ensured, that the data flow between the storage facility and 

the client renting storage space is correctly representing the 

inventory of the storage facility. 

ISCC CoC, all 
FS, 

Global 

 Prevention of soil erosion. 

 Preservation of organic matter and structure of soils. 

REDcert BM, 
Crops, 
Global 

 Operations shall respect the existing water rights of local and 

indigenous communities. 

RSB BM, CoC, 

all FS, 
Global 

 It is ensured that existing water rights (both formal and customary) 

are respected and that water use is in compliance with applicable 

regulations and local legislations? Can the irrigation in the context 

of social and environmental sustainability be justified? 

 It is ensured that good agricultural practices are applied to reduce 

(unsustainable) water usage and to maintain and improve water 

quality. 

ISCC BM, CoC, 
all FS, 
Global 

 Water protection and management. REDcert BM, CoC, 
all FS, 
Global 

 Operations shall include a water management plan which aims to 

use water efficiently and to maintain or enhance the quality of the 

water resources that are used for the operations. 

RSB BM, CoC, 

all FS, 
Global 

 Operations shall not contribute to the depletion of surface or 

groundwater resources beyond replenishment capacities. 

RSB BM, CoC, 
all FS, 
Global 

 Operations shall contribute to the enhancement or maintaining of 

the quality of the surface and ground-water resources. 

RSB BM, CoC, 
all FS, 

Global 

 It is ensured that restrictions on the use of sewage sludge are 

followed. 

ISCC BM, CoC, 
all FS, 

Global 

 Requirements for handling and storing substances hazardous to 

water. 

 Requirements for the use of sludge. 

REDcert BM, CoC, 

all FS, 
Global 

 Information on the use of technologies in operations shall be fully 

available, unless limited by national law or international 

agreements on intellectual property. 

RSB BM, CoC, 
all FS, 
Global 

 The technologies used in operations including genetically modified 

plants, micro-organisms, and algae, shall minimise the risk of 

damages to environment and people, and improve environmental 

and/or social performance over the long term. 

RSB BM, CoC, 
all FS, 
Global 

 Micro-organisms used in operations which may represent a risk to 

the environment or people shall be adequately contained to prevent 

release into the environment. 

RSB BM, CoC, 
all FS, 
Global 
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 It is ensured that all requirements with respect to highly invasive 

species and genetically modified (GM) species are met. 

ISCC BM, CoC, 

all FS, 
Global 

 Good practices shall be implemented for the storage, handling, use, 

and disposal of biofuels, fertilisers and chemicals. 

RSB BM, all 
FS, 

Global 

 The producer can show evidence of implementation of at least one 

activity that falls in the category of "Intervention". 

 It is ensured that prohibited chemicals of the Stockholm Convention 

have not been used and that chemicals listed in WHO1a and 1b as 

well as the Annex III of the Rotterdam Convention area avoided.  

 It is ensured that only plant protection products are used that are 

registered in the country of use for the target crop where such 

official registration scheme exists. 

 All the plant protection product applications have been recorded. 

 It is ensured, that the application of plant protection products is 

done appropriately. 

 It is ensured that surplus application mix or tank washings are 

disposed of in a way not to contaminate the ground water. 

 It is ensured that empty plant protection product containers are 

cleaned prior to disposal. 

 It is ensured that the disposal of empty plant protection product 

containers does occur in a manner that avoids exposure to humans 

and the environment. 

ISCC BM, all 
FS, 
Global 

 Integrated pest management. 

 Requirements for applying and handling pesticides. 

REDcert BM, all 
FS, 
Global 

 Local restrictions on the use of plant protection products have  been 

followed. 

 It is ensured that the staff dealing with plant protection products is 

competent and envisages the use of non-chemical solutions. 

 It si ensured that all application equipment calibrated. 

 It is ensured that appropriate facilities for measuring and mixing 

plant protection products are available. 

 It is ensured that obsolete plant protection products are securely 

maintained and identified and disposed of by authorized or 

approved channels. 

 It is ensured that the re-use of empty plant protection product 

containers for purposes other than containing and transporting of 

the identical product is avoided. 

 It is ensured that the premises have adequate provisions for waste 

disposal. 

 It is ensured that the disposal of empty plant protection product 

containers does occur in a manner that avoids exposure to humans 

and the environment. 

 It is ensured that plant protection products are stored in accordance 

with local regulations in a secure, appropriate storage. 

 It is ensured that liquids are not stored on shelves above powders. 

 Records are kept for training activities and attendees. 

 Facilities to deal with accidental operator contamination are 

available. 

ISCC BM, all 
FS, 

Global 

 Requirements for applying fertilisers containing nitrogen. REDcert BM, all 
FS, 
Global 

 It is ensured that mineral oil products are stored in an appropriate 

manner. 

 It is ensured that fertilizers are stored in an appropriate manner. 

ISCC BM, all 
FS, 
Global 
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 It is ensured that inorganic fertilizers are stored in a covered, clean 

and dry area. 

 It is ensured that applied organic and mineral fertilizers come from 

trustworthy sources, are of high quality and used according to 

nutritional requirements.  

 It is ensured, that while applying fertilizers with considerable 

nitrogen content, care is taken not to contaminate the surface and 

ground water. 

 It is ensured that the fertilizer application machinery allows for 

accurate fertilizer application. 

 Records of fertilizer applications are available.  

 It is ensured that all purchased seed are legitimized and that an 

informed choice on seed varieties and plant materials was made. 

 Residues, wastes and by-products from feed-stock processing and 

biofuel or biomaterial production units shall be managed such that 

soil, water and air’s physical, chemical, and biological conditions are 

not damaged. 

RSB BM, all 

FS, 
Global 

 It is ensured that wastes and agricultural by-products are handled 

sustainable.  

 A farm waste management plan is available. 

ISCC BM, all 
FS, 
Global 

4.5.7.2. Management system and record keeping 

The registry of measurables related to legal compliance consist of the Control Points listed in 

Table 4.24. 

Table 4.24: Control Points – Management system and record keeping 

Control Points  Participating 
scheme 

Step in 
supply 

chain 

 Enter into an agreement with an RSB-recognized certification body 

(‘the certification body’) for evaluation against RSB standards 

through an official audit process. 

 Make sure the audit process starts within six months of your 

application, and that the first audit is a field audit. 

 Make sure that you keep your management representative fully 

informed about putting in place RSB standards and procedures. You 

shall also make complete and up-to-date records covering all parts 

of complying with RSB standards and systems, and keep these 

records for at least five years. 

 Make sure that your management representative has all the 

systems and methods they need to fully comply with RSB standards 

and procedures. 

 Inform the RSB Secretariat and the certification body immediately 

about any changes to your ownership and legal structure, business 

scope, organizational structure and management responsibilities as 

well as any changes to your documented profile (as required under 

point 1.2) and your certification scope (as required under point 1.3). 

 "You shall keep updated your self-risk assessment (See 1.6), in 

conformity with the Consolidated RSB EU RED standard for risk 

management (RSB-STD-11-001-60-001) and inform the RSB 

Secretariat and the certification body immediately about any 

changes to the results of your self-risk assessment. 

RSB BM, CoC, 
all FS, 
Global 

 The management system is appropriate with respect to type, 

complexity and volume of the operations and takes risk factors into 

account. 

ISCC BM, CoC, 

all FS, 
Global 
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  Relevant information and documents have been distributed to the 

competent employees, warehouses and service providers, 

subcontractors, customers and other interested parties. 

 Employees have been appointed who are responsible for the 

implementation, verification, development and updating of the 

ISCC requirements at all critical control points. 

 Trainings did take place appropriate to the needs of the employees 

at critical control points. 

 Internal processes are documented appropriately. 

 Sufficient procedure descriptions with respect to sustainability 

requirements are available for all critical control points. 

 All necessary documents, records, reports, information and data 

according to ISCC are available and accessible. 

 All necessary documents, records, reports, information and data 

according to ISCC are kept for at least five years. 

 It is ensured, that no hopping between certification schemes is 

performed with the intention to cover or conceal violations of other 

certification schemes. 

 It is ensured, that the operational unit is currently (at the date of 

the audit) not blacklisted by another certification system. 

 Documents and information are treated confidential and are they 

not made accessible to third parties. 

 It is ensured, that the system user has submitted to ISCC the 

reporting template provided in the previous calendar year. 

 It is ensured that the template has been submitted in due time and 

contained complete and truthful information. 

 The current ISCC terms of use available and signed. 

 In case of use of transfer sites for waste and residues, was the 

status as a transfer site checked on-site at least once by the 

responsible certification body? 

REDcert BM, CoC, 

all FS, 
Global 

 The rights and duties are clearly regulated and documented in 

writing. 

 The people affected are aware of their responsibilities. 

 The operation has appointed someone responsible for implementing 

and maintaining the QM system in relation to REDcert. 

REDcert BM, CoC, 
all FS, 
Global 

 It is ensured that the people affected are aware of the legal 

requirements (requirements of Directive 2009/28/EC and the 

REDcert requirements) and have the knowledge (qualification) 

necessary to fulfil these requirements. 

 Employees shall receive appropriate training (verification)? 

REDcert BM, CoC, 
all FS, 
Global 

 The necessary records are checked that they are up-to-date and 

complete and kept in a safe place. 

 The records are legible and there is a transparent link between the 

biomass and the records. 

 The records are kept in line with the valid inspection intervals and 

can be provided. 

REDcert BM, CoC, 
all FS, 

Global 

 There is a documented procedure for dealing with non-conformities 

and it is followed. Corrective measures are undertaken as quickly 

as possible. 

 Preventative measures are formulated and implemented to prevent 

future non-conformities from occurring. 

REDcert BM, CoC, 
all FS, 

Global 

 The operation has identified/defined and documented the sequence 

of processes in its own scope of application. 

REDcert BM, CoC, 
all FS, 

Global 
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4.5.7.3. Internal assessment 

The registry of measurables related to legal compliance consist of the Control Points listed in 

Table 4.25. 

Table 4.25: Control Points – Internal assessment 

Control Points  Participating 
scheme 

Step in 
supply 

chain 

 Have systems in place for fair, equal and open management, and 

for settling disputes and complaints about your performance raised 

by staff or other people or organizations, in line with the RSB 

Grievance Procedure (RSB-PRO-65-001). You shall record how you 

have managed and settled all disputes and complaints. 

 You shall carry out and keep updated a self-evaluation of your 

operations as defined in the certification scope (See 1.3), to comply 

with RSB standards and procedures. 

 You shall include in your self-evaluation all the requirements we ask 

for in the applicable standards and procedures. Where available, 

you should use RSB indicators and checklists to demonstrate that 

you are complying with RSB standards and procedures. If 

necessary, you may introduce further indicators and checkpoints. 

You shall clearly indicate any extra indicators and checkpoints in 

your self-evaluation. 

RSB BM, CoC, 
all FS, 
Global 

 An internal audit/inspection/assessment regarding the 

implementation of ISCC has taken place. 

 Reviews of the internal audit report by the organization's 

management did take place. 

ISCC BM, CoC, 
all FS, 

Global 

 There is a central group administration responsible for the 

organisation and internal inspection of the group members. 

REDcert BM, CoC, 
all FS, 
Global 

4.5.7.4. Risk assessment 

The registry of measurables related to risk assessment consist of the Control Points listed in 

Table 4.26. 

Table 4.26: Control Points – Risk assessment 

Control Points  Participating 
scheme 

Step in 
supply 
chain 

 You shall develop, document and implement a risk management 

approach, which includes the following steps: 

 1) Risk Identification 

 2) Risk Assessment 

 3) Risk Mitigation  

 4) Risk Monitoring 

 Your risk management approach shall be based on ISO 

31000:2009. 

 You shall provide the name and details of the management 

representative who has overall responsibility of developing and 

implementing the risk management approach. 

 You shall make sure you have, and maintain, the necessary 

knowledge, resources, competencies, skills and systems for 

RSB BM, CoC, 
all FS, 

Global 
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complying with this standard. In particular, the management 

representative who has the overall responsibility putting your risk 

management approach in place shall be knowledgeable and 

competent to do so. 

 You shall inform all entities, sites, facilities, employees in your 

organization, as well as sub-contractors and all relevant partners 

about your risk management approach. 

 Staff responsible for implementing the risk management approach 

shall be properly trained and qualified. 

 You shall update your risk management approach (i.e. risk 

identification, and/or risk assessment, and/or risk management) 

periodically, in particular: 

 1) Before every new audit (main or surveillance); 

 2) Every time your operations get modified to the extent that some 

of the responses to the questionnaire would change; or 

 3) At your own initiative. 

 You shall inform the System Operating Entity (SOE) and the 

certification body immediately about any changes to your risk 

management approach. 

 Risk assessment regarding a flawed documentation of the audited 

site did take place based on the documents, reports, information 

and data according ISCC. 

 Risk Assessment 

 Identification of Risk 

 Evaluation of Risk 

 Identification and Implementation of Risk Control Measures 

ISCC BM, CoC, 
all FS, 
Global 

 You shall identify and document the relevant sources of risk, and 

their potential consequences associated with your operations, in 

particular: 

 1) Environmental Risks (Presence of species listed as critically 

endangered, endangered or vulnerable1 , no-go or no-conversion 

areas2, water scarcity, soil degradation, natural catastrophes, 

etc.); 

 2) Social Risks (political instability, labor unrest, disputes over land 

and resources, food insecurity, etc.); 

 3) Economic Risks (competition, capital availability, assets, etc.); 

and 

 4) Operational Risks (hazards to employees, material damages, 

integrity, etc.). 

 You shall identify and document the relevant sources of risk of 

failure in implementing the RSB standards, procedures and 

certification system, in particular: 

 1) RSB Principles, Criteria and Requirements (RSB-STD-01-001 & 

RSB-STD-11-001-01-001); 

 2) RSB Standard for Participating Operators (RSB-STD-30-001) 

 3) RSB Chain of Custody Standard (RSB-STD-20-001); and 

 4) Where relevant3, RSB Standard for Certification of Bio-Products 

(RSB-STD-02-001). 

RSB BM, CoC, 

all FS, 

Global 

 You shall conduct a self-risk assessment using the attached 

questionnaire and determine your risk class (Low, Medium or High). 

 You shall submit the results of your self-risk assessment along with 

your application to the SOE (See also RSB-STD-30-001; Section 

F.1.6). 

 You shall inform the System Operating Entity (SOE) and the 

certification body immediately about any changes to your self-risk 

assessment. 

RSB BM, CoC, 
all FS, 
Global 
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 You shall develop and implement a risk management plan to 

minimize each type of risk identified and assessed. You shall 

acknowledge these risks and develop a risk management plan to 

minimize them, including priorities and timelines, in line with the 

approaches outlined below. The risk management plan shall include 

activities based on, but not limited to the following approaches: 

 1) Avoidance: you may exit the activities creating the risk; 

 2) Substitution: you may replace the activities creating the risk with 

other activities providing comparable outputs with lower risk; 

 3) Reduction: you may take action to reduce the likelihood or 

impact related to the risk; 

 4) Compensation: you may offset the risk through activities that 

compensate for negative impacts (e.g. financial mechanisms, 

insurance) 

 5) Acceptance: Acknowledgement of risk. You may choose to not 

take action, if the consequences to your risk class are acceptable 

and such lack of action does not prohibit compliance with the RSB 

Principles & Criteria. 

RSB BM, CoC, 

all FS, 
Global 

 You shall continuously monitor the effectiveness of your risk 

management plan in minimizing the risks identified associated with 

your operations (See Section F.2).  

 You shall update and optimize your risk management plan according 

to the results 

RSB BM, CoC, 
all FS, 

Global 

 Where relevant, the following disclaimer may be used in your 

communication and/or in the documentation attached to RSB 

compliant products: 

 A risk class is attributed to every operator involved in the RSB 

certification process in order to reflect upon the contextual elements 

(e.g. supply chain, country’s socioeconomic situation, direct 

environment, etc.), which might make the process towards RSB 

certification more demanding or difficult. The risk class of an 

operator should not be considered as an indicator of its level of 

compliance with the RSB Standard. 

RSB BM, CoC, 
all FS, 

Global 

4.5.7.5. Add-on elements 

The registry of measurables related to add-on elements consist of the Control Points listed in 

Table 4.27. 

Table 4.27: Control Points – Add-on elements 

Control Points  Participating 
scheme 

Step in 
supply 
chain 

Add-ons on: 
 Smallholder (RSB, ISCC) 

 GHG (RSB, ISCC, REDcert) 

 SAI Gold (ISCC) 

 Environmental Management  and Biodiversity (ISCC) 

 Classified Chemicals (ISCC) 

 Consumables (ISCC) 

 Non-GMO for Food and Feed (ISCC) 

 Non-GMO for Technical Markets (ISCC) 

 BM, CoC, 
all FS, 
Global 
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4.5.8. Benchmarking results and continuous improvement  

The results of this illustrative application of the benchmarking methodology concludes that all 

three participating schemes have a basic performance level for the certification of sustainability. 

They partly match with the STAR-ProBio Building Blocks and have the possibility of continuous 

improvement to be labelled as of Advanced or Excellent Performance. Note that the specific 

conditions for qualifying a participating scheme as of “Advanced” or “Excellence” Performance 

can only be defined by a Stakeholders Board. This step is not implemented in this illustrative 

application. 

Although the three participating schemes are not harmonized among them, the expert 

assessment of the benchmark is that they meet the basic requirements identified during the 

STAR-ProBio project. Therefore, it is acceptable to recognize them as complying with a Basic 

Performance Level for their application within the European Union. It is remarked that this Basic 

Performance Level is recognised in this exercise only when applicable in the European Union 

since the EU Legal Framework does cover the minimum social, environmental and economical 

requirements (Biomass Level and Chain of Custody Level) also identified by STAR-ProBio. It also 

must be considered that the consideration of Basic Performance Level given to the participation 

schemes when operating within the EU may not hold in the longer term, since a precise definition 

of EU sustainability requirements may also become mandatory in future.  

Outside the European Union, the national and regional Legal Framework may in some cases 

differ widely and not sufficiently covering these aspects. Therefore, the Performance Level of 

participating schemes must be assessed for the specific conditions of the geographical location 

where certification is applied.  

In conclusion, a Basic Performance Level may be concluded for RSB, ISCC EU and ISCC Plus, 

and REDcert and REDcert2 for the certification of bio-based materials and bio-based products, 

when this certification is done within EU borders.  

All three participating schemes can engage in continuous improvement and work towards 

achieving a higher Performance Level. 

Achieving the Advanced Performance Level, participating schemes should implement at least the 

following activities: 

 Fill-in gaps with respect to other participating schemes by integrating Control Points that 

are compatible with those of more advanced participating schemes.  

 Develop principles, criteria and indicators (Control Points) as advised by a Stakeholders 

Board to achieve the Advanced Performance Level. Criteria and indicators defined by the 

Building Blocks Factsheets should be considered for the additional set.  

 New criteria and indicators should be developed as Factsheets following the templates 

used for the Building Blocks (Annex C1). These Factsheets shall clearly define minimum 

set of Control Points and System Requirements. 

 Revise schemes for continuous adaptation to evolving EU legislative framework. 

 Update with compensatory framework for certification activities outside the EU.  

To achieve the Excellence Performance Level, the following actions in addition of those required 

to achieve the Advance Performance Level are needed:  
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 Develop additional principles, criteria and indicators (Control Points) as advised by a 

Stakeholders Board. Criteria and indicators defined by the  Building Blocks Factsheets 

should be considered for the additional set.  

 Additional criteria and indicators should be developed as Factsheets following the 

templates used for the Building Blocks (Annex C1). These Factsheets shall clearly define 

minimum set of Control Points and System Requirements. 

For both cases, the Registry of Certifiable Materials and Products, and the Registry of 

Measurables shall be updated. The Performance Level achieved by three participating schemes, 

and a summary of these actions are shown in Table 4.28. 

Table 4.28: Performance level achieved by participating schemes 

Performance 
Level 

Achieved? Continuous improvement 

Basic Yes (for 
certification 
within EU) 

 Homogenisation of minimum Set of System 

Requirements (as per EU Legal Framework) 

 Establish a compensatory framework for non-EU 

Advanced Only partly   Establish “Advanced” set of System Requirements for 

application for certification within the EU and abroad 

 Define additional Principles, criteria and indicators 

(Control Points) 

 Continuous adaptation to EU legislative Framework 

 Update compensatory Framework for non-EU 

Excellent Only partly   All requirements detailed for the “Advanced” 

Performance level 

 Additional agreed requirements 

4.6. Recommendations for next steps 

The illustrative application of the benchmarking methodology shows that the proposed 

Benchmarking Platform has the potential to become an effective mechanism for the continuous 

improvement of existing certification schemes, and the development of new certification 

schemes for bio-based materials and bio-based products.  

The results of the benchmarking exercise have shown that three selected Participation Schemes 

meet the Basic Level of Performance for their certification activities within the EU. The results of 

this assessment are timely limited since the EU regulatory framework is evolving and new system 

requirements may be requested in the future. 

The initiation and implementation of a Benchmarking Platform would require specific procedures 

that are essential to define the overall and specific characteristics the Benchmarking Platform. 

4.6.1. Regarding the formation of a Benchmarking Platform 

The Benchmarking Platform is a stakeholder driven instrument, and as such it first needs to 

become operational as prior step to set, after a consultative and consensus driven process, 

definite provisions for: 

 Criteria for the selection of Participating Schemes. 

 Benchmarking methodology. 

 Final set of the Control Points chapters to be identified. 



 

158 

STAR-ProBio D8.2: Blueprint of sustainability certification schemes for bio-based products 
 
 

 Scoring rules and guidelines. 

 Structure and rules for establishing the Registry of certifiable materials and products. 

 Structure and rules for establishing the Registry of measurables. 

 Final set of requirements at system level. 

 Communication and transparency of results. 

The illustrative application of the benchmarking methodology has followed best practice 

guidelines established by initiatives such as ISEAL Alliance and GSSI. However, this illustrative 

application been carried out within the limitations of the STAR-ProBio project. Definite provisions 

for the required methodologies, set of rules and guidelines must be done with a larger 

stakeholder group mirroring all relevant parties in the sustainable bio-economy landscape. 

Therefore, it is recommended that existing certification schemes and the European Commission 

promote the formation of the proposed Benchmarking Platform.  

The results of the illustrative application of the benchmarking methodology shall be seen as a 

guiding information for the design of the processes within the proposed Benchmarking Platform 

and Building Blocks Factsheets proposed in chapter 4.4. The subsequent stakeholder dialogue 

within the Benchmarking Platform shall lead to agreement on mentioned processes. In summary, 

those processes shall most likely: 

 Be promoted by a separate entity supported and if possible, receive some level of 

recognition by European bodies.  

 Be the consequence of an active participation of existing certification schemes. 

 Initiate a comprehensive dialogue between affected stakeholders. 

 Trigger a dynamic Standard Development process. 

 Patronize participating certification schemes. 

 Widely avoid a race to the bottom by participating certification schemes. 

 Help to guide consumers by avoiding multi-labelling programs. 

4.6.2. Regarding the use of results of the Benchmarking Platform by other 

existing or new certification schemes 

Non-participating certification schemes and developers of new certification schemes can use the 

results of the benchmark exercise performed by the Benchmarking Platform to check if their 

schemes meet the requirements for a Basic Performance Level. In case they do not meet the 

minimum requirements for a Basic Performance Level, they can plan for using results to fill-in 

the gaps and improve the criteria, indicators and system requirements (governance and 

management rules) of their schemes.  

Moreover, non-participating and new certification schemes can engage in a continuous 

improvement path by planning the implementation of recommendations issued by the 

Benchmarking Platform Stakeholders Board for achieving the Advance or Excellent Performance 

Level. This will entail:  

 Develop principles, criteria and indicators (Control Points) as advised by a Stakeholders 

Board to achieve the Advanced or Excellent Performance Level. Criteria and indicators 

defined by the Building Blocks Factsheets should be considered for the additional set.  

 Implement recommendations regarding scheme governance and management rules as 

established by the Framework Management Rules set by the Benchmarking Platform. 

 Factsheets for new criteria and principles developed by the Benchmarking Platform can 

be used to this effect.  
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 Pay attention to continuously evolving EU legislative framework as identified by the 

Benchmarking Platform for scheme permanent adaptation. 

 Updating the certification scheme with compensatory framework for certification activities 

outside the EU.  

 Additional criteria and indicators should be developed as Factsheets following the 

templates used for the Building Blocks (Annex C1). These Factsheets shall clearly define 

minimum set of Control Points and System Requirements. 

4.6.3. Regarding the regulatory support to the Benchmarking Platform 

A pre-condition for effective sustainability certification of bio-based products is that certification 

is applied to all steps in the supply chain. This is a challenge for the design of certification scheme 

since supply chains for bio-based products are complex and fully international, with many of 

their materials (bio-based or not) being commodities. 

The role and importance of certification schemes in the bioeconomy sector in Europe the past 

decades have kept growing. Organic and national certification programs came under a common 

EU wide regulation for organic certification in 1993 (EC Regulation 2092/1993). Other 

certification schemes operating in different sectors have gained relevance since then. The Forest 

Stewardship Council (FSC) certification scheme came into the market in 1994 for certifying 

forestry management and wood producing systems. The Programme for the Endorsement of 

Forest Certification (PEFC) started operating in 1999. GLOBALGAP, another sustainability related 

certification scheme for agricultural production and food safety became operational in 1997. And 

many other certification schemes related to vegetable oils (such as RSPO) and later related to 

bioliquids and biofuels mushroomed in the past 10 years. Although stakeholder driven, all of 

these certification schemes do have different approaches in regards to the system operating 

requirements. 

The experience gained by the use of sustainability certification schemes for compliance with the 

European Renewable Energy Directive (RED) and EU Timber Regulation has shown that it is 

important a certain level of homogenised approach among certification schemes. This 

homogenised approach is more evident when in practice the certification schemes already 

operating in the market have different approaches related to the scope of sustainability criteria 

and indicators they cover, their rules on the audit system, including among others: audit 

procedures, sampling requirements, group auditing, verification procedures, quality requirement 

for auditors, sanctions for non-compliance, management systems, accreditation requirements, 

etc. 

The Renewable Energy Directive gave a mandate to the European Commission (EC) to recognise 

certification schemes for their use to show compliance of different bioenergy products with 

sustainability requirements that it established. Certification Schemes aiming at being recognised 

by the European Commission must have their system requirements assessed by a specific EC 

approved Assessment Protocol. This has been the first experience for homogenising system 

requirements with the help of EU regulation. It has become clear that 10 years of sustainability 

certification for some bioenergy products has led to a reasonable level of harmonization of 

system requirements.  

Some level of regulatory support and recognition to the formation of the proposed Benchmarking 

Platform could help this objective. so that above mentioned differences may be harmonized as 

good as possible. An official recognition of the Benchmarking Platform for the approval of 

certification schemes aiming at certifying bio-based materials and bio-based products could help 
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certification schemes reach higher performance levels while keeping a level playing field among 

them.  
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Annexes to part C 

Annex C1: Building Block Factsheets 

Annex C2: Results benchmark of control points 
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Annex C1: Building Block Factsheets 

See: SAT-ProBio BB Factsheets – page 191 
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Annex C2: Results benchmark of control points 

Biomass production 

Table 4.29: General sustainability (EU & Non-EU) - Results for biomass production 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

25 0 * 0 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

25 0 0 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must minimum                                                                       

(ISCC: minimum level = 60% Minor Must CP 

required for System Conformity )   

0 0 0 

Minor Must (ISCC total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 1 

Comment - * Impact 

Assessments 

mentioned, 

however 

mainly based 

environmental 

issues  

- 
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Table 4.30: Environmental sustainability (EU & Non-EU) - Results for biomass production 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

22 13 (11/2*) 5 (5*) 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

21 11 5 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
1 0 0 

Minor Must minimum                                                                       

(ISCC: minimum level = 60% Minor Must CP 

required for System Conformity )   

0 2 * 0 

Minor Must (ISCC total)   0 2 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 1 * (1/0) 

Comment - *Minor Must 

have been 

selected to 

reach the 

System 

Conformity 

level 

*Minimal 

deviation 

acceptable as 

per Cl (details 

in System 

Document 

“Neutral 

Inspection” 

available)  

*Resulting 

from SAI Gold 

Benchmarking 

 

  



 

169 

STAR-ProBio D8.2: Blueprint of sustainability certification schemes for bio-based products 
 
 

 

Table 4.31: Social sustainability (EU & Non-EU) - Results for biomass production 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

36 18 (9/9*) 1 (1*) 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

34 9 1 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
2 0 0 

Minor Must minimum                                                                       

(ISCC: minimum level = 60% Minor Must CP 

required for System Conformity )   

0 9 * 0 

Minor Must (ISCC total)   0 14 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 1 * (0/1) 

Comment - *Minor Must 

have been 

selected to 

reach the 

System 

Conformity 

level 

*Minimal 

deviation 

acceptable as 

per Cl (details 

in System 

Document 

“Neutral 

Inspection” 

available)  

*Resulting 

from SAI Gold 

Benchmarking 
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Table 4.32: Legal compliance (EU & Non-EU) - Results for biomass production 

 

  

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

12 5 2 

Major Must  

(applicable to: RSB / Minimum Requirement  

REDcert / KO Score, ISCC / Major Must)   

12 5 2 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must minimum                                                                       

(ISCC: minimum level = 60% Minor Must CP 

required for System Conformity )   

0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced)  

0 0 0 

Comment 1) EU: EU and 

MS Level                   

2) Global: 

National Level 

1) EU: EU and 

MS Level                   

2) Global: 

National Level 

1) EU: EU and 

MS Level                   

2) Non-EU: 

Belarus, 

Ukraine, 

Norway only                                          

3) Direct legal 

reference only 

to EU CC 
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Table 4.33: Good Agricultural Practice / GAP (Non-EU / compensated) - Results for biomass 

production 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

46 (48) 40 (27/13*) 27 (27*) 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

46 27 27 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
2 

0 0 

Minor Must minimum                                                                       

(ISCC: minimum level = 60% Minor Must CP 

required for System Conformity )   

0 13 * 0 

Minor Must (ISCC total)   0 21 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced)  

1 0 8 * (6/2) 

Comment Progress = 

time limit of 3 

years for 

compliance 

*Minor Must 

have been 

selected to 

reach the 

System 

Conformity 

level 

*Minimal 

deviation 

acceptable as 

per Cl (details 

in System 

Document 

“Neutral 

Inspection” 

available)  

*Resulting 

from SAI Gold 

Benchmarking 
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Table 4.34: QMS & record keeping (EU & Non-EU) - Results for biomass production 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

6 * 14 0 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

6 * 14 0 * 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must minimum                                                                       

(ISCC: minimum level = 60% Minor Must CP 

required for System Conformity )   

0 0 0 

Minor Must (ISCC total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced)  
0 0 1 * (0/1) 

Comment * CP’s not in 

P&C Standard 

but in 

Document 

“Participating 

Operators, only 

partly 

applicable to 

QMS)  

- *Minimal 

deviation 

acceptable as 

per Cl (details 

in System 

Document 

“Neutral 

Inspection” 

available)  

*Partly 

mentioned in 

System 

Document 

“Neutral 

Inspection) 
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Table 4.35: Internal assessment / QMS related (EU & Non-EU) - Results for biomass 

production 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

2 * 2 0 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

2 * 2 0 * 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must minimum                                                                       

(ISCC: minimum level = 60% Minor Must CP 

required for System Conformity )   

0 0 0 

Minor Must (ISCC total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 0 

Comment * partly 

compensated 

by Risk 

Management 

System 

- *Minimal 

deviation 

acceptable as 

per Cl (details 

in System 

Document 

“Neutral 

Inspection” 

available)  

*Partly 

mentioned in 

System 

Document 

“Neutral 

Inspection) 
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Table 4.36: Risk assessment (EU & non-EU) - Results for biomass production 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

19 * 1 * 0 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

19 * 5 * 0 * 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must minimum                                                                       

(ISCC: minimum level = 60% Minor Must CP 

required for System Conformity )   

0 0 0 

Minor Must (ISCC total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 0 

Comment * Not directly 

mentioned in 

P&C but in 

separate Risk 

Management 

Standard  

* 1 CP in the 

Checklist refers 

to a detailed 

Guidance in 

ISCC Risk 

Management 

Document  

*Minimal 

deviation 

acceptable as 

per Cl (details 

in System 

Document 

“Neutral 

Inspection” 

available)  

*Partly 

mentioned in 

System 

Document 

“Neutral 

Inspection) 
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Table 4.37: Economic sustainability (EU & Non-EU) - Results for biomass production 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

0 7 (2/1*) 5 * (3/2) 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

0 4 0 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   

0 0 0 

Minor Must minimum                                                                       

(ISCC: minimum level = 60% Minor Must CP 

required for System Conformity )   

0 3 * 0 

Minor Must (ISCC total)   0 4 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 

0 0 5 * (3/2) 

Comment - *Minor Must 

have been 

selected to 

reach the 

System 

Conformity 

level   

*Resulting 

from SAI Gold 

Benchmarking 

 

  



 

176 

STAR-ProBio D8.2: Blueprint of sustainability certification schemes for bio-based products 
 
 

 

Table 4.38: Add-on elements / additional Standards (EU & non-EU / RED and Non-RED) - 

Results for biomass production 

Specific Add-on elements RSB ISCC REDcert 

GHG      () * 

Smallholder   - 

Environmental Management and Biodiversity -  - 

Classified Chemicals / Chemical Industry   () * 

Consumables   - 

Non-GMO for Food and Feed -  - 

Food & Feed Industry   () * 

Non-GMO for Technical Markets -  - 

Standard for Displacement Emissions  - - 

(*) Non-EU: Only for Belarus, Ukraine, Norway  
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Table 4.39: Geographic applicability - Results for biomass production 

Control Points available RSB ISCC REDcert 

MS & EU    

National Level (Non-EU) –                                                                        
legislative (national) Reference 

  () * 

National Level (Non-EU) –                                                                        
compensational CP’s added 

  () * 

(*) Non-EU: Only Belarus, Ukraine, Norway  
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Chain of Custody – Supply Chain Level 

Table 4.40: General sustainability (EU & Non-EU) - Results for Chain of Custody 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

25 0 0 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

25 0 0 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must / Non KO minimum                                                                       

(ISCC: minimum level = 60% Minor and REDcert 

Non-KO 75%   Must CP required for System 

Conformity;)   

0 0 0 

Minor Must / Non KO (total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 0 

Comment - - - 
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Table 4.41: Environmental sustainability (EU & Non-EU) - Results for Chain of Custody 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

18 (1) 0 0 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

17 0 0 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
1 0 0 

Minor Must / Non KO minimum                                                                       

(ISCC: minimum level = 60% Minor and REDcert 

Non-KO 75%   Must CP required for System 

Conformity;)   

0 0 0 

Minor Must / Non KO (total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 0 

Comment - - - 
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Table 4.42: Social sustainability (EU & Non-EU) - Results for Chain of Custody 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

36 (2) 0 0 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

34 0 0 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
2 0 0 

Minor Must / Non KO minimum                                                                       

(ISCC: minimum level = 60% Minor and REDcert 

Non-KO 75%   Must CP required for System 

Conformity;)   

0 0 0 

Minor Must / Non KO (total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 0 

Comment - - - 
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Table 4.43: Economic sustainability (EU & Non-EU) - Results for Chain of Custody 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

0 0 0 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

0 0 0 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   

0 0 0 

Minor Must / Non KO minimum                                                                       

(ISCC: minimum level = 60% Minor and REDcert 

Non-KO 75%   Must CP required for System 

Conformity;)   

0 0 0 

Minor Must / Non KO (total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 

0 0 0 

Comment - - - 
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Table 4.44: Legal compliance (EU & Non-EU) - Results for Chain of Custody 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

10 1 3 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

10 1 3 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must / Non KO minimum                                                                       

(ISCC: minimum level = 60% Minor and REDcert 

Non-KO 75%   Must CP required for System 

Conformity;)   

0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced)  
0 0 0 

Comment 1) EU: EU and 

MS Level                   

2) Global: 

National Level 

1) EU: EU and 

MS Level                   

2) Global: 

National Level 

1) EU: EU and 

MS Level                   

2) Non-EU: 

Belarus, 

Ukraine, 

Norway only                                          

3) Direct legal 

reference only 

to EU CC 
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Table 4.45: Good Agricultural Practice / GAP (Non-EU / compensated) - Results for Chain of 

Custody 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

35 (2) 4 1 * 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

33 4 1 * 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
2 0 0 

Minor Must / Non KO minimum                                                                       

(ISCC: minimum level = 60% Minor and REDcert 

Non-KO 75%   Must CP required for System 

Conformity;)   

0 0 0 

Minor Must / Non KO (total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced)  
1 0 0 

Comment Progress = 

time limit of 3 

years for 

compliance 

*Minor Must 

have been 

selected to 

reach the 

System 

Conformity 

level 

*Minimal 

deviation 

acceptable as 

per Cl (details 

in System 

Document 

“Neutral 

Inspection” 

available) 
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Table 4.46: QMS & record keeping (EU & Non-EU) - Results for Chain of Custody 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

6 * 14 9 * (6) 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

6 * 14 3 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must / Non-KO minimum                                                                       

(ISCC: minimum level = 60% Minor and REDcert 

Non-KO 75%   Must CP required for System 

Conformity;)   

0 0 6 

Minor Must / Non-KO (total)   0 0 9 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced)  
0 0 0 

Comment * CP’s not in 

P&C Standard 

but in 

Document 

“Participating 

Operators, only 

partly 

applicable to 

QMS)  

- *Minimal 

deviation 

acceptable as 

per Cl (details 

in System 

Document 

“Neutral 

Inspection” 

available)   
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Table 4.47: Internal assessment / QMS related (EU & Non-EU) - Results for Chain of Custody 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

2 * 2 1 * 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

2 * 2 0 * 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must / Non KO minimum                                                                       

(ISCC: minimum level = 60% Minor and REDcert 

Non-KO 75%   Must CP required for System 

Conformity;)   

0 0 1 

Minor Must / Non KO (total)   0 0 1 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 0 

Comment * partly 

compensated 

by Risk 

Management 

System 

- *Minimal 

deviation 

acceptable as 

per Cl (details 

in System 

Document 

“Neutral 

Inspection” 

available)  

*Partly 

mentioned in 

System 

Document 

“Neutral 

Inspection) 
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Table 4.48: Risk assessment (EU & non-EU) - Results for Chain of Custody 

Compliance Level of Control Points RSB ISCC REDcert 

Minimum amount of complying Control Points 

(CP) (minimum CP required for System 

Conformity)   

19 * 4 * 0 

Major Must                                                                                                     

(applicable to: RSB / Minimum Requirement,                                                

REDcert / KO Score, ISCC / Major Must)   

19 * 4 * 0 * 

“Progress”                                                                                                     

(RSB: Compliance required within 3 years)   
0 0 0 

Minor Must / Non KO minimum                                                                       

(ISCC: minimum level = 60% Minor and REDcert 

Non-KO 75%   Must CP required for System 

Conformity)   

0 0 0 

Minor Must / Non KO (total)   0 0 0 

Recommendations                                                                                

(REDcert: incl. REDcert Basic + Advanced) 
0 0 0 

Comment * Not directly 

mentioned in 

P&C but in 

separate Risk 

Management 

Standard  

* 1 CP in the 

Checklist refers 

to a detailed 

Guidance in 

ISCC Risk 

Management 

Document  

*Partly 

mentioned in 

System 

Document 

“Neutral 

Inspection) but 

CP! 
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Table 4.49: Add-on elements / additional Standards (EU & non-EU / RED and Non-RED) - 

Results for Chain of Custody 

Specific Add-on element RSB ISCC REDcert 

GHG      () * 

Environmental Management and Biodiversity -  - 

Classified Chemicals / Chemical Industry   () * 

Consumables   - 

Non-GMO for Food and Feed -  - 

Food & Feed Industry  - () * 

Non-GMO for Technical Markets -  - 

Circular Economy & Bio Economy -  - 

(*) Non-EU: Only for Belarus, Ukraine, Norway  
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5. Conclusions and outlook 

The increasing attention and momentum for the concept of the Bioeconomy is a unique chance 

and simultaneously a challenge for sustainable development and social well-being. The policy 

regulations either at global or regional level support development of bioeconomy and circular 

economy. There is observed an upward trend in the bio-based sectors due to new business 

opportunities for biomass suppliers, technological development, manufacturers, investors and 

many other stakeholders of the bioeconomy. However, the market uptake of new bio-based 

products, that can be sometimes more expensive and less functional than their fossil 

counterparts, depends strongly on the perception of a given bio-based product by end-

consumers and understanding the potential of the used product for saving natural resources and 

sustaining the ecosystem. There is an overwhelming consensus that the bio-based markets 

develop more intensively than the relevant regulations concerning sustainability. As a result, 

some bio-based products do not comply, even with very simple and rudimentary requirements 

on sustainability. Currently, there is only one horizontal standard EN 16751:2016 addressing 

directly bio-based products. The STAR-ProBio consortium has revealed the presence of about 

one hundred sustainability certification and ecolabelling schemes. Some of them are currently 

strongly anchored in specific bioeconomy sectors although the majority was created on the basis 

of selective prerequisites. The thorough analysis provided by STAR-ProBio consortium pointed 

out on some gaps in the current standard and certification schemes of sustainability and 

designed a SAT-ProBio framework to copy with them, to enhance the quality of sustainability 

assessment and current regulations on sustainability.  

The SAT-ProBio framework is a sustainability assessment toolkit that provide a holistic view of 

regulation on sustainability by covering whole life-cycle supply chain with methodology of 

sustainability assessment and building links to current certification schemes. The tools of the 

toolkit which include integrated assessment tool (IAT) and sustainability certification tools (SCT) 

will particularly appeal to any stakeholders concerned in regard to the sustainability of bio-based 

products over which they would like to have a control.  

SAT-ProBio Outlook beyond the timeframe of STAR-ProBio project 

 Coherency with the actual global, the EU, and national regulations on sustainable 

development 

SAT-ProBio framework has been built in accordance with the current policies at the global 

(SDGs), the EU (bioeconomy, circular economy) and national levels (national strategies), the 

standards on bio-based products and bioenergy and relevant certification schemes. 

 Addressing societal challenges 

SAT-ProBio framework by consideration of crosscutting nature of bioeconomy and circular 

economy is addressing societal challenges such as natural resources scarcity, food and energy 

security and climate change. 

 Decision support system 

SAT-ProBio framework acts as a decision support system at present and in the future by 

providing a tool for self-assessment (IAT) that underpins well-fitted and well-informed business 

decisions on sustainability of bio-based products as well as may influence decisions by policy 

makers on the adequate sustainability regulations. 
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 Continuous improvement 

SAT-ProBio framework has a potential to become an effective mechanism for the continuous 

development and improvement of sustainability assessment and certification schemes.  

 Learning cycle 

SAT-ProBio framework as flexible tools has a potential to be a part of learning cycle by a 

sequential process of guidance and learning in a specific sustainability aspect and complex 

analysis from the points of view sustainability assessment and certification scheme approaches.  

 Multi-stakeholder approach 

SAT-ProBio framework provides the basis for the multi-stakeholder’ roundtable discussion  

 Interdisciplinary and transdisciplinary R&D 

SAT-ProBio framework will pave the way for multidisciplinary and transdisciplinary research. 

 

  



 

191 

STAR-ProBio D8.2: Blueprint of sustainability certification schemes for bio-based products 
 
 

SAT-ProBio BB Factsheets.pdf 



Intro to the SAT-ProBio criteria and indicator factsheets:

The following set of factsheets represent a condensed summary of the 
sustainability topics included in the STAR-ProBio project. They build on the 
results and respective deliverables of WPs 2, 3, 4, 6 and 7 and aim to support 
the further implementation and operationalization of these criteria and 
indicators. 

While the main objective of the IAT is to support companies and other 
stakeholders of the Bioeconomy with internal sustainability assessments for 
biobased products, these factsheets have been developed mainly with a focus 
on the existing landscape of certification schemes and bodies in the EU 
Bioeconomy. As STAR-ProBio WP1 has identified some gaps and research 
demands in existing certification frameworks, the STAR-ProBio WPs have 
developed several new and innovative indicator and criteria, which could also 
be implemented in existing certification schemes in the future. 

In that sense, the following factsheets present short summaries of the STAR-
ProBio criteria and indicators with a specific focus on their potential 
implementation in sustainability product certification. 

STAR-ProBio Criteria and Indicator Profiles



Indicator: 
Acidifying Emissions

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, EoL

Principle: 
Reduce the negative impacts on ecosystems 

and biodiversity

Application within CERTIFICATION SCHEME

Calculation of the acidification potential, expressed in g SO2-eq./functional unit.
Calculation for the product at the last interface of the CoC, in analogy to the carbon footprinting
systematic of the EU RED:

E = eec + ep + etd + eu

E = total emissions of the product under certification; 
eec =  emissions from the extraction or cultivation of raw materials; 

ep =  emissions from processing; 
etd =  emissions from transport and distribution; 

eu =  emissions from the use of the certified product

For a simplification of the general calculation procedure, certification schemes might define
appropriate emission factors for acidifying emissions for each of the relevant Chain of Custody
elements.

Threshold for Certification

The acidification potential of the bio-based product has to be compared to a defined and accepted
comparator. The total acidification potential in gSO2-eq./functional unit of the biobased product has
to be X% below the comparator.

References:

D2.2 for definitions
D3.1 for proposed thresholds

Directive 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 
promotion of the use of energy from renewable sources (recast)

Definition of the Indicator: The indicator aims to capture emissions of acidifying substances to the 
environment. Emissions of nitrogen oxides (NOx), ammonia (NH3) and sulphur oxides (SOx) lead to 
releases of hydrogen ions (H+) when the gases are mineralized. The protons contribute to the 
acidification of soils and water when they are released in areas where the buffering capacity is low, 
resulting in forest decline and lake acidification. This results in a decrease of the pH in water bodies 
or soil, which is in general harmful to biotopes.

In  order  to  describe  the  acidifying  effect  of  substances,  their  acid  formation  potential  (ability 
to form H+ ions) is calculated and set against a reference substance, SO2. 

Further description:
The scope of this Criteria and related indicator is mostly related to industrial activities, which can be 
involved in the production of electricity or fertilisers. It is  relevant for both bio-based and fossil 
materials and products.

Mandatory indicator under the PEFCR Guidance framework. 

STAR-ProBio Criteria
and Indicator Profiles

Page 1 of 2

Criteria: Acidification



Indicator: 
Acidifying Emissions (NOx, NH3, SOx)

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, 
EoL

Principle: 
Reduce the negative impacts on ecosystems 

and biodiversity

Criteria: Acidification

Pre-conditions for applicability

Data collection and process:
The calculation of the acidification potential of a bio-based products requires the
availability of actual information regarding direct and upstream acidifying emissions,
mainly NOx, NH3, SOx.

Depending on the general framework methodology of the respective certification
scheme, the approach regarding data collection and the use of emission factors from
scientific literature or life-cycle-inventory databases might be closely linked to
established methodologies for carbon footprinting in product certification (e.g.
according to the EU RED framework).

Management of Information along the CoC:
Furthermore, the calculation of the total acidifying emissions related to a bio-based
product under certification requires the establishment of appropriate instruments to
transport information related to the emissions of each CoC element. The total
emissions will be calculated at the last interface, summarising the different results of
each interface.

Limitations:
The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products.

The consideration of acidification is currently not a state-of-the-Art indicator in
sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles

Page 2 of 2

Contribution to SDGs

15.1 By 2020, ensure the conservation, restoration and sustainable use of
terrestrial and inland freshwater ecosystems and their services, in particular
forests, wetlands, mountains and drylands, in line with obligations under
international agreements.
15.3 By 2030, combat desertification, restore degraded land and soil,
including land affected by desertification, drought and floods, and strive to
achieve a land degradation-neutral world.
15.4 By 2030, ensure the conservation of mountain ecosystems, including
their biodiversity, in order to enhance their capacity to provide benefits that
are essential for sustainable development
15.5 Take urgent and significant action to reduce the degradation of natural
habitats, halt the loss of biodiversity and, by 2020, protect and prevent the
extinction of threatened species.



Indicator: 
Potentially affected biodiversity

Relevant Chain of Custody Interfaces: 

Biomass production, Biomass processing, EoL

Principle: 
Reduce the negative impacts on 

ecosystems and biodiversity

Application within CERTIFICATION SCHEME

Calculation of the impact Biodiversity could be done using land occupation life cycle inventory data
combined with species richness of the biome where the activity takes place. The result is expressed
in m2.year*PAS (potentially affected species).

For a simplification of the general calculation procedure, certification schemes might define
appropriate guidance documents for the calculation and interpretation of this LCA indicator in a
specific region. This is a necessary step to ensure a harmonised application. Please see results of
WP2 for more insight.

The Köppen-Geiger Climate Classification can be used to determine which species richness applies to
the location where the activity takes place. Best practice is to use this information with the finest
granulometry. If the precise location is not known, the country average species richness can be
calculated and used. For this calculation, we used data provided by the Joint Research Centre to
obtain the share of the area of ever country that corresponds to each biome (see annex of
D2.2).These factors can be used in combination with the land occupation areas needed for feedstock
production of bio-based materials on a country-scale. To enable comparison with fossil-based
materials, the potentially affected biodiversity associated to crude oil and natural gas production in
main exporting countries was pre-calculated (see annex of D2.2).

Certification schemes might use this indicator for regional risk assessments supporting the definition
of audit intensities or additional requirements and measures related to, for example management
plans to mitigate biodiversity loss.

References:

D2.2 for definitions;
D3.1 for proposed thresholds;

Ecosystems and Human Well-being: Biodiversity Synthesis. Millennium Ecosystem Assessment. 2005.
Ecosystem Quality in LCIA: Status Quo, Harmonization, and Suggestions for the Way Forward. Woodset al. 2017.

Updated World Map of the Köppen-Geiger Climate Classification. Peel et al.2007

Description
This indicator was created for the STAR-ProBio project. It combines land occupation life cycle  
inventory data with a biodiversity weighting factor: the 2005 Millennium Ecosystem Assessment 
data for species richness. With this biodiversity weighting factor, it follows a recommendation for 
LCIA development for ecosystem quality, which is to “tend towards species-richness-related 
metrics”. It represents a number of species potentially affected by land occupation, meaning it is a 
risk. It does not represent the real biodiversity loss in the area actually cultivated. The species 
richness is evaluated for 14 different terrestrial biomes and categorised through 4 groups of species: 
amphibians, birds, mammals and reptiles.

This criteria and indicator could be applied in certification schemes as an option supporting regional 
risk assessments in the area of biomass production or the production of biobased products. This risk 
assessment could help to define audit intensities or additional requirements and measures related 
to, for example management plans to mitigate biodiversity loss.  

The consideration of this criteria and indicator is currently not state-of-the-Art in sustainability 
certification schemes.

STAR-ProBio Criteria
and Indicator Profiles

Page 1 of 2

Criteria: Biodiversity



Indicator: 
Potentially affected biodiversity

Relevant Chain of Custody Interfaces: 

Biomass production, Biomass processing, 
EoL

Principle: 
Reduce the negative impacts on 

ecosystems and biodiversity

Criteria: Biodiversity

Pre-conditions for applicability

Data collection and process:
The calculation of this indicator requires actual data regarding species richness of the
specific area, relevant for the associated processes of the CoC of the product under
assessment.

Depending on the general framework methodology of the respective certification
scheme, the approach regarding data collection might be closely linked to established
methodologies for carbon footprinting in product certification (e.g. according to the
EU RED framework).

Limitations:

The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products (please see WP2 results for further insights).

The consideration of this criteria and indicator is currently not state-of-the-Art in
sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles

Page 2 of 2

Contribution to SDGs

15.1 By 2020, ensure the conservation, restoration and sustainable use of
terrestrial and inland freshwater ecosystems and their services, in particular
forests, wetlands, mountains and drylands, in line with obligations under
international agreements.
15.4 By 2030, ensure the conservation of mountain ecosystems, including
their biodiversity, in order to enhance their capacity to provide benefits that
are essential for sustainable development
15.5 Take urgent and significant action to reduce the degradation of natural
habitats, halt the loss of biodiversity and, by 2020, protect and prevent the
extinction of threatened species.
15.7 Take urgent action to end poaching and trafficking of protected species
of flora and fauna and address both demand and supply of illegal wildlife
products
15.8 By 2020, introduce measures to prevent the introduction and
significantly reduce the impact of invasive alien species on land and water
ecosystems and control or eradicate the priority species
15.9 By 2020, integrate ecosystem and biodiversity values into national and
local planning, development processes, poverty reduction strategies and
accounts
15.A Mobilize and significantly increase financial resources from all sources to
conserve and sustainably use biodiversity and ecosystems



Indicator:
Child labour

Relevant Chain of Custody Interfaces: 
Biomass production, Waste and residues, 
Biomass processing, Transport and Storage, EoL

Sustainability Area: 
Social

Application within CERTIFICATION SCHEME

Criteria: 
No child labour shall occur, except on family farms and then only when work does not 
interfere with the child’s schooling and does not put his or her health at risk.

Sub-criteria : 
• Schooling age limit is that defined in the national legislation or 14, whichever is higher.
• Hazardous child labour as defined by ILO Convention 138 is not allowed.
• Work by children on family smallholdings is only acceptable under adult supervision and 

when work does not interfere with the child’s schooling nor puts at risk his or her 
health.

Methodology:
Auditing methodology may include the following checks: 
• review of relevant documents, such as enterprise's stated policy, documentation on 

workers' age (e.g. birth certificates, interviews (culturally adjusted) with employees who 
appear to be too young, school enrolment certificate) and time sheets. 

• interviews with management and workers, and sometimes with other parties such as 
NGOs or community representatives 

• on-site inspections (announced and surprise). 

References:
D6.2 for the indicator selections; D6.3 for the definitions

ILO Conventions 138 & 182, ILO Guide Two ‘How employers can eliminate child labour’, RSB

Definition: ILO defines child labour as work that deprives children of their childhood, their potential 
and their dignity, and that is harmful to physical and mental development. 

Detailed description:
ILO conventions define child labour in terms of age, and nature of the work performed. 
• ILO Convention 138 establish 15 as the minimum age for work in general and 18 as the minimum 

age for hazardous work. It also requires countries to establish national policies for the elimination 
of child labour (such as poverty alleviation and the promotion of decent jobs for adults, so that 
parents do not need to resort to child labour).

• ILO Convention 182 defines ‘the worst forms of child labour’, encompassing slavery, sale and 
trafficking of children, forced labour, forced recruitment of children in armed conflicts, use of a 
child for prostitution, or pornography, use of a child for illicit activities, and work which, by its 
nature or the circumstances in which it is carried out, is likely to harm the health, safety or morals 
of children. 

• ILO Recommendation 190 provides guidance on Hazardous child labour or hazardous work, 
defined as ‘work which, by its nature or the circumstances in which it is carried out, is likely to 
harm the health, safety or morals of children’. Hazardous child labour can occur in a wide range 
of sectors, including agriculture, mining, construction, manufacturing, as well as in hotels, bars, 
restaurants, markets, and domestic service.

• Child labour is prohibited worldwide.
• The ILO estimates that 218 million children between 5 and 17 years are in employment 

worldwide. 152 million of them are victims of child labour; almost half of them, 73 million, work 
in hazardous child labour.

STAR-ProBio Criteria
and Indicator Profiles

Page 1 of 2

Criteria: Prohibition of Child Labour



Indicator: Child Labour

Relevant Chain of Custody Interfaces: 
Biomass production, Waste and residues, 
Biomass processing, Transport and Storage, EoL Sustainability Area: Social

Criteria: Prohibition of Child Labour 

Pre-conditions for applicability: 
The definition of child labour depends on national legislation and is therefore context 
specific. Aside from the age limit and the maximum number of hours a child under 18 may 
work weekly, this criterion is up for interpretation. 
It is therefore crucial to know the national legislation, and ensure that the definition of 
‘hazardous child labour’ is well understood for all economic operators in the supply chain. 

Point to be considered for the implementation for no child labour: 
• A risk assessment appropriate to the business’ circumstances can help to assess where 

there may be a risk of child labour. 
• Confirm that awareness of and responsibility for child labour issues is part of a senior 

management function, such as human resources.
• Use standard employment contracts, including statutory and collectively-agreed terms, 

working hours and wages. Standard regular wage payments made directly to the worker 
cannot be supplanted by in-kind remuneration.

Limitations: 
• Interviewing workers at their workplace on such a sensitive issue as child labour may be 

difficult in practice. Employers may refuse access or the workers themselves may be 
reluctant to participate in the survey or to provide honest answers, even if interviewing 
takes place away from the actual work site. The fact that an employer knows that a 
survey is taking place may create a climate of fear and suspicion, and workers may be 
threatened or face possible retaliation for participating in it. 

• Given the high turnover of establishments in many countries, the maintenance of up‐to‐ 
date registers of establishments for sampling purposes may be complex and costly, 
especially in respect of the numerous small establishments. 

• Establishments that rely on child labour will most likely not be recorded in business 
registers because of its illegality, and therefore will not be accessible through 
conventional establishment surveys.

STAR-ProBio Criteria
and Indicator Profiles

Contribution to SDGs

8.7 Take immediate and effective measures to eradicate forced labour, end
modern slavery and human trafficking and secure the prohibition and
elimination of the worst forms of child labour, including recruitment and use
of child soldiers, and by 2025 end child labour in all its forms.
8.8 Protect labour rights and promote safe and secure working environments
for all workers, including migrant workers, in particular women migrants, and
those in precarious employment.



Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Promote local development

Application within CERTIFICATION SCHEME

Economic development is a basic requirement in the struggle against poverty and hunger. Creation 
of sufficient wealth to satisfy basic material needs underlies human well- being. Organizations can 
compete in ways that exploit lower tier suppliers and employees, or they can invest to create more 
capable suppliers and productive workers that provide a foundation for sustained economic 
development. The indicators to assess fair salary are:

• The company or facility has a policy prioritising buying goods and services from local suppliers 

• The company or facility actively contributes to skill development in connection to its future need 
for staffing and the staffing of its subcontractors and smallholders 

• The percentage of employees to total economically active population has grown in the last 5 
years 

• The market share of the company has grown in the last 5 years 

Threshold: The company or facility has a policy prioritising buying goods and services from local 
suppliers The company or facility actively contributes to skill development in connection to its future 
need for staffing and the staffing of its subcontractors and smallholders

References:
D6.2 for the indicator selections; D6.3 for the definitions

D6.4 For the End of Life considerations;  D6.3 for the questionnaire; Internationatargets and standards; UNEP/SETAC Life 
cycle susteinability assessment

Definition of the criteria:
This criteria assesses to what extent the organization/product or service contributes to the 
economic development of the country. 

Further description:
Organizations can foster economic development in many ways. They generate revenue, create jobs, 
provide education and training, make investments, or forward research.

STAR-ProBio Criteria
and Indicator Profiles

Page 1 of 2

Criteria: Economic development



International Targets/Recommended Standards 
- UN Millennium Goal 1: Eradicate extreme poverty and hunger 
- Tenth UNCTAD Conference 2000: Paragraph 166 
- Agenda 21, Section I 
- Rio Declaration on Environment and Development

Pre-conditions for applicability

Assessment of data
There are three forms of Social LCA data: quantitative, semi-quantitative (yes/no or rating scale 
responses) and qualitative (descriptive text). For this subcategory, qualitative and quantitative data 
might describe the economic situation of the country/region and the organization´s contribution to its 
economic development. Thereby, quantitative data might capture the volume of annual production, the 
annual revenue, paid wages, investments, research and development costs, etc. 
National and International Data Availability and Sources 
Generic data source examples:
- World Bank 
- OECD 
- CIA factbook 
- EconomyWatch

Site-specific data source examples 
- Interviews with local community members 
- Interviews with employees  
- Interviews with governmental agencies 
- Interviews with management 
- Interviews with non-governmental organizations 
- Organization-specific reports, such as GRI reports 
- Site-specific Social Impact Assessment reports

Limitations

Because organizations can contribute to economic development in many ways, there are several ways to 
assess this indicator. The choice of the indicator to use is a very important step as they may not 
represent the organization’s true contribution to the economic development. A high revenue does not 
automatically lead to a high contribution!. Public enterprises are obliged to present data that are 
necessary for the assessment of this subcategory but that is not the case for private enterprises.
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Promote local development

STAR-ProBio Criteria 
and Indicator Profiles

Criteria: Economic development

Contribution to SDGs

8.1 Sustain per capita economic growth in accordance with national
circumstances and, in particular, at least 7 per cent gross domestic product
growth per annum in the least developed countries
8.2 Achieve higher levels of economic productivity through diversification,
technological upgrading and innovation, including through a focus on high-
value added and labour-intensive sectors
8.3 Promote development-oriented policies that support productive
activities, decent job creation, entrepreneurship, creativity and innovation,
and encourage the formalization and growth of micro-, small- and medium-
sized enterprises, including through access to financial services



Indicator: 
EoL Energy intensity (Anaerobic digestion 

and landfilling with energy recovery)

Relevant Chain of Custody Interfaces: 
Waste and residues; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Application within CERTIFICATION SCHEME

Calculation of the indicator, following this equation:

𝐸𝑜𝐿 𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝐴𝐷 (𝐸𝑜𝐿 − 𝐸𝐼𝐴𝐷) =
𝐸𝑝𝑟𝑜𝑐.𝑖𝑛𝑝.
𝐸𝑐𝑜𝑙𝑙.𝐵𝐺

𝐸proc.inp. = Energy consumed in handling and preparation of the feed (kWh)
𝐸coll.BG = Per unit energy contained in the net amount of biogas collected at the end of the AD

process (MJ)

References:

D3.1, D3.2 and D3.3 for definitions and proposed thresholds

Description
Energy use is a key environmental performance characteristic that most production related 
stakeholders aim to optimise, and potentially  circularise. In most cases, energy circularity is limited 
by a number of factors including the nature of the EoL process, characteristics of the waste stream 
(including high moisture content, relatively little to no energy content) and limited technological  
maturity in terms of material or energy recovery efficiency and re-distribution into heat or power. In 
some EoL processes, there is neither any energy recovery nor nutrient recovery. Calculation of  
energy use for processes that involve environmental factors such as assimilation by micro-
organisms, ambient temperature and its impact on a compost heap,  etc., become too complex to  
fit into an empirical expression. However, an attempt has been made to quantify energy intensity  
specific to particular EoL processes. This factsheet represents the indicator EoL Energy intensity 
(Anaerobic digestion and landfilling with energy recovery).

Further description
Defined as the ratio of the total amount of energy invested into collection, handling and preparation 
of the post-consumer products as feedstock for the anaerobic digester, to the energy content of the 
biogas collected from relevant EoL processes (AD and/or landfill). The operator will be required to 
have details regarding the total amount of biogas collected (taking into account the recovery 
efficiency and after the deduction of biogas losses via leakage). 

STAR-ProBio Criteria
and Indicator Profiles
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Indicator: 
EoL Energy intensity (Anaerobic digestion 

and landfilling with energy recovery)

Relevant Chain of Custody Interfaces: 
Waste and residues; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Criteria: EoL energy intensity

Pre-conditions for applicability

The calculation of this indicator requires caution as it is a comparative indicator that
must be compared with already categorised similar bio-based products. This
categorisation may be done by the certification schemes, who will also have to
establish baseline values for each category.

Depending on the general framework methodology of the respective certification
scheme, the approach regarding the establishment of baseline values for
comparison, and the methodology for data collection and accounting values may
vary.

Furthermore, the calculation of the this indicator for different elements of the CoC
will require the establishment of appropriate instruments to transport information.

Limitations:

The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products (please see WP3 results for further insights).

The consideration of this criteria and indicator is currently not state-of-the-Art in
sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

7.2 By 2030, increase substantially the share of renewable energy in the
global energy mix.
7.3 By 2030, double the global rate of improvement in energy efficiency.



Indicator: 
EoL Energy intensity (with no material or 

energy recovery)

Relevant Chain of Custody Interfaces: 
Waste and residues; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Application within CERTIFICATION SCHEME

Calculation of the indicator, following this equation:

𝐸𝑜𝐿 𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑑𝑖𝑠𝑝 (𝐸𝑜𝐿 − 𝐸𝐼𝐷𝐼𝑆𝑃) =
𝐸𝑝𝑟𝑜𝑐.𝑖𝑛𝑝.

𝑀𝑝𝑟𝑜𝑑.𝐸𝑜𝐿

𝐸proc.inp. = Energy consumed in handling and preparation of the feed (kWh)
Mprod.EoL = Unit mass of the bio-based product composted, incinerated or landfilled (kg)

References:

D3.1, D3.2 and D3.3 for definitions and proposed thresholds

Description

Energy use is a key environmental performance characteristic that most production related 
stakeholders aim to optimise, and potentially  circularise. In most cases, energy circularity is limited 
by a number of factors including the nature of the EoL process, characteristics of the waste stream 
(including high moisture content, relatively little to no energy content) and limited technological  
maturity in terms of material or energy recovery efficiency and re-distribution into heat or power. In 
some EoL processes, there is neither any energy recovery nor nutrient recovery. Calculation of  
energy use for processes that involve environmental factors such as assimilation by micro-
organisms, ambient temperature and its impact on a compost heap,  etc., become too complex to  
fit into an empirical expression. However, an attempt has been made to quantify energy intensity  
specific to particular EoL processes. This factsheet represents the indicator EoL Energy intensity 
(Anaerobic digestion and landfilling with energy recovery).

Further description

In the case of post-consumer products entering the disposal phase with no form (material or energy) 
of resource recovery, the following approach may be used:

STAR-ProBio Criteria
and Indicator Profiles
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Indicator: 
EoL Energy intensity (with no material or 

energy recovery)

Relevant Chain of Custody Interfaces: 
Waste and residues; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Criteria: EoL energy intensity

Pre-conditions for applicability

The calculation of this indicator requires caution as it is a comparative indicator that
must be compared with already categorised similar bio-based products. This
categorisation may be done by the certification schemes, who will also have to
establish baseline values for each category.

Depending on the general framework methodology of the respective certification
scheme, the approach regarding the establishment of baseline values for
comparison, and the methodology for data collection and accounting values may
vary.

Furthermore, the calculation of the this indicator for different elements of the CoC
will require the establishment of appropriate instruments to transport information.

Limitations:

The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products (please see WP3 results for further insights).

The consideration of this criteria and indicator is currently not state-of-the-Art in
sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

7.2 By 2030, increase substantially the share of renewable energy in the
global energy mix.
7.3 By 2030, double the global rate of improvement in energy efficiency.



Indicator: 
EoL, Energy intensity, Incineration with 

energy recovery

Relevant Chain of Custody Interfaces: 
Waste and residues; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Application within CERTIFICATION SCHEME

Calculation of the indicator, following this equation:

The parameter, Eproc.inp represents all the energy that is invested, including preparation (drying),
handling and the preparation of the incineration feed and fuel added. Ewast.EC represents the energy
content value of the waste sent for incineration.

𝐸𝑜𝐿 𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑛𝑐 (𝐸𝑜𝐿 − 𝐸𝐼𝑖𝑛𝑐) =
𝐸𝑝𝑟𝑜𝑐.𝑖𝑛𝑝.
𝐸𝑤𝑎𝑠𝑡.𝐸𝐶

𝐸𝑤𝑎𝑠𝑡.𝐸𝐶 = Energy content embedded in the waste feed (lower heating value of the
product) (kWh)

𝐸𝑝𝑟𝑜𝑐.𝑖𝑛𝑝 = Energy consumed in handling and preparation of the feed (kWh)

References:

D3.1, D3.2 and D3.3 for definitions and proposed thresholds

Description
Energy use is a key environmental performance characteristic that most production related 
stakeholders aim to optimise, and potentially  circularise. In most cases, energy circularity is limited 
by a number of factors including the nature of the EoL process, characteristics of the waste stream 
(including high moisture content, relatively little to no energy content) and limited technological  
maturity in terms of material or energy recovery efficiency and re-distribution into heat or power. In 
some EoL processes, there is neither any energy recovery nor nutrient recovery. Calculation of  
energy use for processes that involve environmental factors such as assimilation by micro-
organisms, ambient temperature and its impact on a compost heap,  etc., become too complex to  
fit into an empirical expression. However, an attempt has been made to quantify energy intensity  
specific to particular EoL processes. This factsheet represents the indicator EoL Energy intensity 
(Incineration with energy recovery).

Further description
Though this is a second-least desired option within the waste hierarchy, utilising the energy-rich 
nature of the undesirable waste streams, which were collected separately and received from the 
material recovery facility, is still a sound waste reduction strategy. In this case, a different empirical 
approach is recommended. It is essential to highlight the amount of energy expended into such 
energy recovery solutions (including feed-handling, logistics, transformation operations and energy 
recovery strategies). This expression helps measure the efficiency of energy recovery and is defined 
as the ratio of total energy invested to the energy content per unit mass of the product incinerated. 

STAR-ProBio Criteria
and Indicator Profiles
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Indicator: 
EoL, Energy intensity, Incineration with 

energy recovery

Relevant Chain of Custody Interfaces: 
Waste and residues; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Criteria: EoL energy intensity

Pre-conditions for applicability

The calculation of this indicator requires caution as it is a comparative indicator that
must be compared with already categorised similar bio-based products. This
categorisation may be done by the certification schemes, who will also have to
establish baseline values for each category.

Depending on the general framework methodology of the respective certification
scheme, the approach regarding the establishment of baseline values for
comparison, and the methodology for data collection and accounting values may
vary.

Furthermore, the calculation of the this indicator for different elements of the CoC
will require the establishment of appropriate instruments to transport information.

Limitations:

The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products (please see WP3 results for further insights).

The consideration of this criteria and indicator is currently not state-of-the-Art in
sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

7.2 By 2030, increase substantially the share of renewable energy in the
global energy mix.
7.3 By 2030, double the global rate of improvement in energy efficiency.



Indicator: 
EoL, Energy intensity recycling

Relevant Chain of Custody Interfaces: 
Waste and residues; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Application within CERTIFICATION SCHEME

Calculation of the indicator following this equation:

𝐸𝑜𝐿 𝐸𝑛𝑒𝑟𝑔𝑦 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦 (𝐸𝑜𝐿 − 𝐸𝐼) =
𝐸𝐹𝑂𝑆𝐷 + 𝐸𝑅𝑒𝑛𝐷 + 𝐸𝐼𝑛𝑡𝐷

𝑀𝑚𝑎𝑖𝑛.𝑟𝑒.𝑓𝑟𝑎𝑐 + 𝑀𝐶𝑜.𝑟𝑒.𝑓𝑟𝑎𝑐

𝐸𝐹𝑜𝑠𝐷 = Total fossil-derived energy for the given EoL process (kWh)
𝐸𝑅𝑒𝑛𝐷 = Total renewable energy required for the given EoL process (kWh)
𝐸𝐼𝑛𝑡𝐷 = Total internally derived energy utilised required for the given EoL process (kWh)
𝑀𝑚𝑎𝑖𝑛.𝑟𝑒.𝑓𝑟𝑎𝑐 = Total mass of target product generated (kg)
𝑀𝐶𝑜.𝑟𝑒.𝑓𝑟𝑎𝑐 = Total mass of co-product from the recycling process (kg)

Energy that has been fed into the process may be in the form of heat and/or electricity. It is essential
to note that the expression may be used only for processes which do not involve any form of energy
recovery. Electricity inputs, within LCA, are multiplied by a factor of 3 to reflect the primary energy
invested in the production and distribution of electricity to the final destination. This factor 3 is
considered a sufficient approximation of typical efficiency of primary energy conversion to
electricity, in the context of this indicator.

References:

D3.1, D3.2 and D3.3 for definitions and proposed thresholds

Description
Energy use is a key environmental performance characteristic that most production related 
stakeholders aim to optimise, and potentially  circularise. In most cases, energy circularity is limited 
by a number of factors including the nature of the EoL process, characteristics of the waste stream 
(including high moisture content, relatively little to no energy content) and limited technological  
maturity in terms of material or energy recovery efficiency and re-distribution into heat or power. In 
some EoL processes, there is neither any energy recovery nor nutrient recovery. Calculation of  
energy use for processes that involve environmental factors such as assimilation by micro-
organisms, ambient temperature and its impact on a compost heap,  etc., become too complex to  
fit into an empirical expression. However, an attempt has been made to quantify energy intensity  
specific to particular EoL processes. This factsheet represents the indicator EoL Energy intensity 
(Recycling).

Further description
This metric was developed in accordance to the one of the principles of green chemistry, which 
states that any given process must be optimised to only consume an amount of energy required for 
optimal product yield. Therefore, EoL energy intensity is defined as the ratio of the total amount of 
energy (fossil-derived, renewably sourced and internally derived) used in the EoL operations 
(collection, handling, sorting, processing, transporting EoL products) to the total amount of target  
recycled (secondary) resources and useful co-products generated from the process. This parameter  
is therefore measured as energy intensity per unit mass of the recycled or recovered material.

STAR-ProBio Criteria
and Indicator Profiles
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Indicator: 
EoL, Energy intensity recycling

Relevant Chain of Custody Interfaces: 
Waste and residues; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Criteria: EoL energy intensity

Pre-conditions for applicability

The calculation of this indicator requires caution as it is a comparative indicator that
must be compared with already categorised similar bio-based products. This
categorisation may be done by the certification schemes, who will also have to
establish baseline values for each category.

Depending on the general framework methodology of the respective certification
scheme, the approach regarding the establishment of baseline values for
comparison, and the methodology for data collection and accounting values may
vary.

Furthermore, the calculation of the this indicator for different elements of the CoC
will require the establishment of appropriate instruments to transport information.

Limitations:

The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products (please see WP3 results for further insights).

The consideration of this criteria and indicator is currently not state-of-the-Art in
sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

7.2 By 2030, increase substantially the share of renewable energy in the
global energy mix.
7.3 By 2030, double the global rate of improvement in energy efficiency.



Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Labour Rights

Application within CERTIFICATION SCHEME

RSB and ISCC for example do already consider this criteria. RSB claims that» Workers shall be 
free of discrimination of any kind, whether in employment or opportunity, with respect to 
gender, age, wages, working conditions, and social benefits.».
The indicators proposed by STA-ProBio are:The company or facility has a non-discrimination 
policy 

• The company or facility has a system in place to enforce the non-discrimination policy 

• If incidents of discrimination have been discovered, the company or facility has 
established a corrective action plan with a clear timeline for completion 

• The company or facility has a PDCA process in place to pro-actively promote non-
discrimination 

• The company or facility reports publicly on their commitments, performance, progress 
and effectiveness of the programmes 

• The top management of the company or facility have publicly recognised non-
discrimination as a key priority 

Threshold: The company or facility has a system in place to monitor and enforce the non-
discrimination policy.

References:

D6.3 for the questionnaire, D6.2 for the indicator selections , D6.3 for the definitions, D6.4 
for the End of Life considerations; RSB criteria and indicators; Goedkoop, M.J. Indrane, D.; de 
Beer, I.M.; Product Social Impact Assessment Handbook - 2018, Amersfoort, September 1st, 

2018

Definition of the criteria:
This criteria aims to assess if a company is engaged in preventing discrimination and pro-
actively promoting nondiscrimination at the workplace. 

Further description
Discrimination refers to any distinction, exclusion or preference which has the effect of 
nullifying or impairing equality of opportunity or treatment. 
Freedom from discrimination is a fundamental human right and is essential for workers to 
choose their employment freely, to develop their potential and to gain economic rewards on 
the basis of merit. In order to prevent discrimination, a company should not engage in or 
support distinction in hiring, remuneration, access to training, promotion, termination, or 
retirement which is based on race, national or social origin, caste, birth, religion, disability, 
gender, sexual orientation, family responsibilities, marital status, union membership, political 
opinions, state of health (including HIV/AIDS status), age, or any other circumstance that 
could give rise to discrimination.

STAR-ProBio Criteria
and Indicator Profiles
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Pre-conditions for applicability
Cases of discrimination can be clustered into two groups:
• Direct discrimination takes place when a person is treated less favourably than another 

person, in the same or similar circumstances, on one or more grounds and in one of the 
areas of public life. 

• Indirect discrimination happens when an apparently neutral rule has a negative effect on 
a substantially higher proportion of people with a particular attribute or characteristic, 
e.g. race, compared to people without that attribute or characteristic, and the rule is 
unreasonable in the circumstances.

Assessment of data
There are three forms of Social LCA data: quantitative, semi-quantitative (yes/no or rating 
scale responses) and qualitative (descriptive text). For this subcategory, the national context 
is particular important depending on the practice, the background laws and norms in force 
in the country, the available data and statistics on discrimination cases can be very different. 
In fact there is a definition commonly accepted of discrimination in the other hand the 
equal opportunities are offered in different forms depending on the country and the 
organization considered.

Limitations
Discrimination is in general difficult to substantiate. For example, it can be difficult to 
substantiate discrimination in access to employment on the basis of the composition of the 
work force. Societal discrimination and natural job segregation will always reflect in the 
internal composition of the workforce. How are we to know what is the actual reason for, as 
an example, the lack of women in the workforce – perhaps it is a type of work to which 
women in general are not attracted, or perhaps women in general do not have the 
appropriate skills as a result of societal discrimination. 
Discrimination is also when a manager keeps assigning the dirtiest jobs to the worker, who 
he knows is a homosexual. The limitations of assessment of this subcategory is the difficulty 
to provide hard evidence that discrimination is taking place. 
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Labour Rights

STAR-ProBio Criteria
and Indicator Profiles

Criteria: Discrimination and equal opportunities

Contribution to SDGs

10.2 By 2030, empower and promote the social, economic and political
inclusion of all, irrespective of age, sex, disability, race, ethnicity, origin,
religion or economic or other status.
10.3 Ensure equal opportunity and reduce inequalities of outcome, including
by eliminating discriminatory laws, policies and practices and promoting
appropriate legislation, policies and action in this regard.
10.4 Adopt policies, especially fiscal, wage and social protection policies, and
progressively achieve greater equality.
10.5 Improve the regulation and monitoring of global financial markets and
institutions and strengthen the implementation of such regulations.



Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Labour Right

Application within CERTIFICATION SCHEME

Fair or equal wages are undoubtedly one of the most important criteria for corporate social 
responsibility because without fair wages the workers are not being capable to provide for their own 
needs and the one of their families. For people to live an adequate life, a “fair salary” is necessary. 
To meet the Universal Declaration of Human Rights , a “fair salary” is necessary. The indicators to 
assess fair salary are:

• Percentage of workers whose wages meet at least legal or industry minimum standards and their 
provision fully complies with all applicable laws 

• Incidents of delayed payments have been reported 
• Percentage of workers paid a living wage (e.g. the percentage of the salary spent in basic needs 

such as accommodation and food do not exceed 40%) 
• Percentage of workers who receive additional social benefits on top of what is provided by the 

government (e.g. retirement, health insurance, disability) 

Treshold: All workers are paid the legal or industry minimum wage.

References:
D6.2 for the indicator selections; D6.3 for the definitions

D6.4 For the End of Life considerations;  D6.3 for the questionnaire;  International Conventions and Agreements; ILO 
Convention (n° 26) Minimum Wage-Fixing Machinery Convention ; ILO Conventions (n° 102) Social Security (Minimum 

Standards) Convention ILO Convention (n° 131) Minimum Wage Fixing Convention ; ILO Convention (n° 132 ) Holidays with 
Pay Convention (Revised) 

ILO Convention (n°100 and n°111); Equal Remuneration for Men and Women Workers for Work of Equal Value - United 
Nations convention on Equal Remuneration.

Definition of the criteria:
This criteria aims to assess whether practices concerning wages are in compliance with established 
standards and if the wage provided is meeting legal requirements, whether it is above, meeting or 
below industry average and whether it can be considered as a living wage. 

Further description:
Fair wage means a wage fairly and reasonably commensurate with the value of a particular service 
or class of service rendered, and, in establishing a minimum fair wage for such service or class of 
service.
Codes of conduct which deal with wages and benefits have focused on three standards when 
assessing level of wages:
• the minimum wage required by law;
• the local "prevailing industry wage";
• the "living wage" (also sometimes designated as a “floor wage” or “non-poverty wage” ).
The first is obviously the easiest to accurately measure, but has been deemed inadequate in many 
instances because legal minimum wage has been kept artificially low in many countries to attract 
investment. Market-basket studies have found that, without working excessive overtime hours, the 
minimum wage in many countries is not sufficient to meet a worker's basic needs. The "prevailing 
industry wage" is an ambiguous premise. It may be higher than the required minimum or may simply 
meet legal requirements, but in either case this language provides no measurable guarantee that 
the prevailing wage is sufficient to meet a worker's basic needs. For this reason "living wage" is 
promoted and implemented by precursor organizations. It is a wage that enables workers and their 
families to meet their needs for nutritious food, water, shelter, clothing, education, healthcare and 
transport as well as providing for a discretionary income. It is generally higher than the minimum 
wage in many locations.

STAR-ProBio Criteria
and Indicator Profiles
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Focus on a living rather than a minimum wage can contribute to stability and prosperity in communities 
and attract more skilled, productive and loyal employees. 

International Targets/Recommended Standards 
- SA 8000 
- Fair Labour Association 
- Non poverty wage 

Pre-conditions for applicability

Assessment of data
There are three forms of Social LCA data: quantitative, semi-quantitative (yes/no or rating scale 
responses) and qualitative (descriptive text). For this cirteria, quantitative data are preferable such as 
the wage paid to the workers at each step in the supply chain. 

National and International Data Availability and Sources 
Generic data source examples 
- Minimum Wage Fixing Convention, 1970 (No. 131)
- ILO Global Wage Report 

Site-specific data source examples 
- Interviews with human resource department of the organizations 
- Interviews with workers 
- Interviews with governmental agencies 
- Interviews with non-governmental organizations 
- Organization-specific reports, such as GRI reports

Limitations

In many countries even minimum wages are not paid to workers. Effective implementation of living 
wages in supply chains brings a wide set of challenge. 
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Labour Right

STAR-ProBio Criteria
and Indicator Profiles

Criteria: Fair salary

Contribution to SDGs

8.3 Promote development-oriented policies that support productive
activities, decent job creation, entrepreneurship, creativity and innovation,
and encourage the formalization and growth of micro-, small- and medium-
sized enterprises, including through access to financial services.
8.5 By 2030, achieve full and productive employment and decent work for all
women and men, including for young people and persons with disabilities,
and equal pay for work of equal value.
8.6 By 2020, substantially reduce the proportion of youth not in employment,
education or training.
8.8 Protect labour rights and promote safe and secure working environments
for all workers, including migrant workers, in particular women migrants, and
those in precarious employment.



Indicator:
Fair competition

Relevant Chain of Custody Interfaces: 
Biomass production, Waste and residues, 
Biomass processing, Transport and Storage, EoL

Sustainability Area: 
Social

Application within CERTIFICATION SCHEME

Criteria: 
The company shall be committed to and apply fair competition practices. 

Methodology: 
Auditing methodology may include the following checks: 
• review of on-going and completed legal action against the company regarding anti-competitive 

behavior 
• review of relevant documents, such as enterprise's stated policy, records of staff training, 

records and minutes of meetings held with competitors (e.g. trade association meetings) 
• interviews with management & staff and potentially with other parties such as the company’s 

main suppliers
• Particular attention should be paid to companies in a position of economic strength and 

potentially could abuse their dominant position.

References: 
D6.2 for the indicator selections; GRI:206 indicator and D6.3 for the definitions

GRI:206 indicator, EU DG Competiton, UK governance guidance on managing risk of anti-
competitive behaviour

Definition: Fair competition refers to a marketplace in which all the players operate on a 
level playing field. Competitors focus on gaining market share and sales by offering the best 
prices, quality, and customer service. 

Detailed description: Anti-competitive behavior refers to actions of an organization or its 
employees that can result in collusion with potential competitors, with the purpose of 
limiting the effects of market competition. This can include fixing prices or coordinating bids, 
creating market or output restrictions, imposing geographic quotas, and allocating 
customers, suppliers, geographic areas, or product lines.
Anti-trust and monopoly practices are actions of an organization that can result in collusion 
to erect barriers for entry to the sector, or to otherwise prevent competition. This can 
include unfair business practices, abuse of market position, cartels, anti-competitive 
mergers, and price-fixing. 
Business practices impeding on fair competition on the market are prohibited in various 
regions and countries, such as in the EU where strict rules protecting free competition are 
applied. EU competition law typically prohibits cartels and abuse of a dominant position. 
Examples of these practices are:
• Price fixing
• Market sharing
• Agreements on customer allocation or production limitation
• Distribution agreements between suppliers and re-sellers where the price charged to 

customers is imposed by the supplier
• All agreements and exchanges of information between competitors that reduce strategic 

uncertainty in the market (around production costs, turnover, capacity, marketing plans, 
etc.) can be seen as anti-competitive.

STAR-ProBio Criteria
and Indicator Profiles
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Indicator: Fair Competition

Relevant Chain of Custody Interfaces: 
Biomass production, Waste and residues, 
Biomass processing, Transport and Storage, EoL Sustainability Area: Social

Criteria: Promote fair competition on the market

Pre-conditions for applicability: 
In practice, the application of this criteria is primarily focused on ensuring that 
companies are not engaged in anti-competitive behavior (as defined above). 

One of the main source of information for cheching this criteria are records of legal 
action against the company on anti-competitive behaviour grounds. Companies must 
be in a position to provide extensive information on such legal action. 

Limitations: 
Verification against this criteria relies mainly on documents checks such as outcomes 
of legal action against the company. Yet, launching legal actions against companies in 
a dominant position can be difficult, especially in countries where human rights are 
not protected and where the legal system is not easily accessible. 

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

8.3 Promote development-oriented policies that support productive
activities, decent job creation, entrepreneurship, creativity and innovation,
and encourage the formalization and growth of micro-, small- and medium-
sized enterprises, including through access to financial services.
8.5 By 2030, achieve full and productive employment and decent work for all
women and men, including for young people and persons with disabilities,
and equal pay for work of equal value.
8.6 By 2020, substantially reduce the proportion of youth not in employment,
education or training.

12.6 Encourage companies, especially large and transnational companies, to
adopt sustainable practices and to integrate sustainability information into
their reporting cycle.
12.7 Promote public procurement practices that are sustainable, in
accordance with national policies and priorities.
12.8 By 2030, ensure that people everywhere have the relevant information
and awareness for sustainable development and lifestyles in harmony with
nature.



Indicator:
Feeback mechanism

Relevant Chain of Custody Interfaces: 
Bio-based product manufacturing

Application within CERTIFICATION SCHEME

Criteria: 

Customers of the products can easily provide feedback to the product manufacturers 
regarding their customer experience

Methodology: 

In line with ISO 9001, the company should prove and document that it has carried out the 
following Customer Satisfaction Process:

• Identify what indicates customer satisfaction
• Come up with a completion time
• Find a method of collecting customer data
• Document data correctly
• Frequently review documented data
• Create solutions for improving customer satisfaction
• Clearly define responsibility and power
• Devise a plan for following up with customer satisfaction

References: 
ISO 9001

Definition: Customer feedback is the information, insights, issues, and input shared by 
product users about their experiences with the manufacturer’s company, product, or 
services.

Detailed description:
Gathering feedback is essential to measure consumers satisfaction and better manage 
expectations (e.g. by improving the products and services).
There are various ways a company can collect feedback from customers, such as customer 
feedback surveys, email and customer contact forms, usability tests, exploratory customer 
interviews, social media, etc. 
To be the most effective, manufacturers need to identify what type of information is sought 
from the feedback, and what type of answer the manufacturer can provide to the customer 
providing feedback. 

STAR-ProBio Criteria
and Indicator Profiles
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Criteria: Possibility for customers to provide feedback



Indicator: Feedback mechanism

Relevant Chain of Custody Interfaces: 
Bio-based product manufacturing Sustainability Area: Social

Criteria: Possibility for customers to provide feedback

Pre-conditions for applicability: 

Manufacturers should be able to directly communicate to customers and the other 
way round (e.g. By means of a newsletter, telephone, mail, etc.) – which might be 
difficult for internationally traded good, when languages can greatly vary.

Limitations: 

A feedback mechanism is only the first step towards consumer satisfaction and they 
do not provide assurance that the content of feedback will lead to changes in the 
manufacturers’ products and/or services. Also, by nature, a customer feedback is 
subjective and will often greatly vary from one customer to another. 

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

12.6 Encourage companies, especially large and transnational companies, to
adopt sustainable practices and to integrate sustainability information into
their reporting cycle.
12.7 Promote public procurement practices that are sustainable, in
accordance with national policies and priorities.
12.8 By 2030, ensure that people everywhere have the relevant information
and awareness for sustainable development and lifestyles in harmony with
nature.



Indicator: 
Feedstock Intensity

Relevant Chain of Custody Interfaces: 
Biomass processing, transport and storage, 
end of life

Principle: 
Promote circular and efficient use of 

materials

Application within CERTIFICATION SCHEME

Calculation 

Feedstock intensity is measured as kg of dry matter required per unit mass (kg) of the targeted desired
main product and co-products.
For a linear process, the indicator can be calculated with the following formula:

Feedstock intensity = M_raw_mat /  (M_Main Prod + M_co.prod)  

M_raw.mat = Total mass of prime raw materials fed into the process (kg)
M_Main_Prod = Total mass of target products synthesised in a process (kg)
M_co.prod = Total mass of co-products generated (kg)

Secondary material generated from the “recovery and re-use” option or “recycling”, that has been 
retained from disposal, and is re-incorporated into the new product at the different life cycle stages, can 
also be accounted for:

Feedstock intensity = M_raw_mat / (M_Main_prod + M_co.prod + M_re.prod)

M_re.prod = Total mass of recovered /recycled product (kg)
NOTE: In the case of a product that is a complex mixture of ‘final formulation’ substances, the
M_main_prod in the empirical expression may refer to the active ingredient or the dry matter content
drawn from the main bio-based feedstock.

Threshold for Certification

The feedstock intensity of any product that is analysed must ideally be 1 kg/kg of the target product,
otherwise, it should be as low as possible.
The STAR-ProBio project suggests the following indicative values: 1,05 for 2020, 1,0 for 2025, 0,95 for 2030
and 0,9 for 2035.

References:

• D3.1 for definitions and proposed thresholds
• https://www.ellenmacarthurfoundation.org/assets/downloads/insight/Circularity-

Indicators_Methodology_May2015.pdf

Definition of the Indicator: 

Ratio of the total amount of the key raw material that is required/invested to create a unit mass of 
the bio-based product in question. This indicator quantifies the efficient use of raw materials during 
the conversion processes to produce biobased products and co-products, as well as during the end 
of life options processes through recovery (via recycling and re-use). 

This indicator is best used in a comparative manner, preferably for comparison among bio-based 
products and, with some caution, between bio-based and fossil-derived products. However, 
interpreting this methodology to provide quantification for a functional unit of the product studies, 
these quantifications may deviate. In such cases, the feedstock intensity may desirably be lower than 
or equal to that calculated for the baseline candidate studied in parallel.

This indicator is applicable to all life cycle stages involving pre-treatment, manufacturing, refining 
and formulation of bio-based products.

STAR-ProBio Criteria
and Indicator Profiles
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Criteria: Efficient Use of Input Raw Material 
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Indicator: 
Feedstock Intensity

Relevant Chain of Custody Interfaces: 
Biomass processing, transport and storage, 
end of life

Principle: 
Promote circular and efficient use of 

materials

Criteria: Efficient Use of Input Raw Material 

Pre-conditions for applicability

The calculation of the feedstock intensity of a bio-based products requires caution as it is a
comparative indicator that must be compared with already categorised similar bio-based
products. This categorisation may be done by the certification schemes, who will also have
to establish baseline values for each category.

Depending on the general framework methodology of the respective certification scheme,
the approach regarding the establishment of baseline values for comparison, and the
methodology for data collection and accounting values may vary.

Furthermore, the calculation of the feedstock intensity in those cases where there are more
than one certified processing facility, will require the establishment of appropriate
instruments to transport information related to the feedstock intensity of each processing
facility. The final feedstock intensity will be calculated at the last processing facility,
summarising the different results of each facility, which will also require a methodology.

Limitations

The application of this indicator in the context of product certification requires the above 
mentioned pre-conditions as well as the definition of appropriate baseline and threshold 
values for reference products. 

The consideration of feedstock intensity is currently not a state-of-the-Art indicator in 
sustainability certification schemes.

For a simplification of the general calculation procedure, certification schemes might define 
appropriate ranges of potential baseline values for different conversion processes .  

STAR-ProBio Criteria
and Indicator Profiles

Contribution to SDGs

12.2 By 2030, achieve the sustainable management and efficient use of
natural resources.
12.5 By 2030, substantially reduce waste generation through prevention,
reduction, recycling and reuse.
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Food Security 

Potential application within CERTIFICATION SCHEME

RSB for example considers two different criteria to assess food security: 

• Operations shall assess risks to food security in the region and locality and shall mitigate 
any negative impacts that result from their operations

• In food insecure regions, operations shall enhance the local food security of the directly 
affected stakeholders.

In addition, ISCC is partner of the Food Security Standard (FSS)
The Food Security Standard (FSS) takes up the Human Right to Adequate Food as a new 
building block for sustainability standards and certification schemes. It provides practicable 
and measurable food security criteria for all kind of traded agricultural products. The FSS 
represents a best-practice set to ensure that the Right to Food is not violated at local level 
when producing and trading certified biomass.
The indicators proposed by STA-ProBio are:

• The company or facility has implemented measures to improve and ensure local food 
security supply

• The company or facility has a PDCA (plan–do–check–act) to identify and reduce risks on 
local food security and to identify and prevent changes in food and feed prices 

• Percentage of hectares that have changed in the variety of crops and arable land in the 
region since the appearance of feedstock demand for bio-products 

References:

D6.2 for the indicator selections , D6.3 for definitions, D6.4 for the End of Life considerations; 
D6.3 for the questionnarie, RSB; http://www.fao.org/cfs/home/plenary/cfs46/cfs46se/se015/en/

Definition of the criteria:
Food security, as defined by the United Nations’ Committee on World Food Security, means 
that all people, at all times, have physical, social, and economic access to sufficient, safe, 
and nutritious food that meets their food preferences and dietary needs for an active and 
healthy life.
Over the coming decades, a changing climate, growing global population, rising food prices, 
and environmental stressors will have significant yet uncertain impacts on food security. 
Adaptation strategies and policy responses to global change, including options for handling 
water allocation, land use patterns, food trade, postharvest food processing, and food prices 
and safety are urgently needed. IFPRI’s work on food security includes analysis of cash 
transfers, promotion of sustainable agricultural technologies, building resilience to shocks, 
and managing trade-offs in food security, such as balancing the nutritional benefits of meat 
against the ecological costs of its production.

STAR-ProBio Criteria
and Indicator Profiles
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Criteria: Food security
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Pre-conditions for applicability

Certification cannot replace the responsibility of governments to fulfil the Right to 
adequate Food. Governments can use the FSS criteria, adapt and implement them 
in national legislation.

Food security is assessed during the audit through standardized interviews with the 
farmers, workers and relevant local stakeholders.

The awareness of the consumers and processors needs to be increased to generate 
demand of sustainably produced agricultural products. However, no new logos 
should be introduced for this purpose.

There is a broad consensus that the food security gap of farmers and workers has to 
be closed in agricultural production.
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Food security

STAR-ProBio Criteria
and Indicator Profiles

Criteria: Food security

Contribution to SDGs

2.1 By 2030, end hunger and ensure access by all people, in particular the 
poor and people in vulnerable situations, including infants, to safe, nutritious 
and sufficient food all year round.
2.3 By 2030, double the agricultural productivity and incomes of small-scale 
food producers, in particular women, indigenous peoples, family farmers, 
pastoralists and fishers, including through secure and equal access to land, 
other productive resources and inputs, knowledge, financial services, markets 
and opportunities for value addition and non-farm employment. 



Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Labour Rights

Application within CERTIFICATION SCHEME

Social Responsibility 

The following basic ILO core conventions are valid at a minimum in the country and are respected in the 

operation: ILO 29, 87, 98, 100, 105, 111, 138, 182. (REDcert).

Social Sustainability (EU & non EU)

No slave labour or forced labour shall occur. The participating operator shall not be engaged in or support the 

use of forced, compulsory, bonded, trafficked or otherwise in-voluntary labour as defined in ILO Convention 

29.

The following indicators  shall be covered:

• Workers shall not be required to lodge their identity documents with the employer or a third party. 

• Retaining parts of the workers´ salary is not allowed.

• Spouses and children of workers shall not be obliged to work in the operations.

• Workers shall be allowed to leave their employment after due notice according to their contractual 

agreements.

• Workers shall be allowed to leave company premises freely at the end of their work shifts.

• The company or facility has a policy which prohibits retention of all or part of a worker's salary, benefits, 

property or original documents.

• The company or facility has a system in place to implement the policy prohibiting retention of all or part of 

a workers' salary, benefits, property or original documents.

• Evidence that there is no force labour (e.g. providing transparency on procedures or the absence of 

credible claims that there is forced labour).

• If incidents of forced labour have been discovered, the company or facility has developed a corrective 

action plan with a clear timeline for completion.

• The company or facility has a PDCA (plan–do–check–act) process in place to raise awareness of issues 

associated with forced labour

• The company or facility publicly reports its commitments, performance, progress and effectiveness of the 

PDCA programme (plan–do–check–act).

References
D6.2 for the indicator selections; D6.3 for the definitions; D6.4 for the End of Life considerations; 

C029 – ILO Forced Labour Convention, 1930; D6.3 for the questionnaire, RSB,  REDcert
Guidelines concerning the measurement of forced labour ICLS/20/2018/Guidelines

Definition of the criteria:
This criteria aims to assess if forced labour is occurring and the mechanisms to prevent this

Further description:
Forced labour is all work or service which is exacted from any person under the threat of any penalty 
and for which the person has not offered him- or herself voluntarily. Forced labour includes 
practices such as the use of compulsory prison labour by private business entities, debt bondage, 
indentured servitude and human trafficking.

Workers should be free to leave the workplace and manage their own time while not on duty, 
without interference or intimidation from management or security guards. If workers choose to 
leave their jobs, they should be free to do so, provided they have fulfilled their agreed obligations 
under a recognised employment contract.

STAR-ProBio Criteria 
and Indicator Profiles
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Criteria: Forced labour 



Pre-conditions for applicability
Besides the international conventions that regulated forced labour, relevant national and applicable 
local laws and regulations may be in the areas of trafficking, involuntary servitude, prison labour or 
bonded labour. It is essential to be aware of all relevant legislation and regulation in the jurisdictions 
of all operations.

Point to be considered for the implementation for no forced labour: 
• A risk assessment appropriate to the business’ circumstances can help to assess where there may 

be a risk of forced labour and human trafficking. 
• Confirm that awareness of and responsibility for forced labour issues is part of a senior 

management function, such as human resources.
• Use standard employment contracts, including statutory and collectively-agreed terms, working 

hours and wages. Standard regular wage payments made directly to the worker cannot be 
supplanted by in-kind remuneration.

• Formally prohibit the use (or threat) of violence, use (or threat) of penalties, or intimidating 
practices, such as bullying, by any employee or contractor. Provide a mechanism for employees 
to anonymously report instances of threats, violence or other infringements of policy

Classifications and items of data collection
• Statistics of prevalence of forced labour should be classified by sex and age group distinguishing 

at least between adults and children below 18 years of age, and where possible, by migrant 
status distinguishing at least between international migrant workers and others. The statistics 
should also be classified by duration in forced labour and by branch of economic activity.

Limitations
• Interviewing workers at their workplace on such a sensitive issue as forced labour may be difficult 

in practice. Employers may refuse access or the workers themselves may be reluctant to 
participate in the survey or to provide honest answers, even if interviewing takes place away from 
the actual work site. The fact that an employer knows that a survey is taking place may create a 
climate of fear and suspicion, and workers may be threatened or face possible retaliation for 
participating in it. 

• Given the high turnover of establishments in many countries, the maintenance of up‐to‐ date 
registers of establishments for sampling purposes may be complex and costly, especially in 
respect of the numerous small establishments. 

• Establishments that rely exclusively on forced labour will most likely not be recorded in business 
registers because of its illegality, and therefore will not be accessible through conventional 
establishment surveys.

Page 2 of 2

Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Labour Rights

STAR-ProBio Criteria 
and Indicator Profiles

Criteria: Forced labour 

Contribution to SDGs

8.7 Take immediate and effective measures to eradicate forced labour, end
modern slavery and human trafficking and secure the prohibition and
elimination of the worst forms of child labour, including recruitment and use
of child soldiers, and by 2025 end child labour in all its forms.
8.8 Protect labour rights and promote safe and secure working environments
for all workers, including migrant workers, in particular women migrants, and
those in precarious employment.



Indicator: 
Fossil resources depletion

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Application within CERTIFICATION SCHEME

Calculation of the fossil resource depletion could be done using the LCA approach and the CML 2002
model (Guinée et al., 2002 and van Oers et al. 2002). The result is expressed in MJ/functional unit.

For a simplification of the general calculation procedure, certification schemes might define
appropriate guidance documents for the calculation and interpretation of this LCA indicator. This is a
necessary step to ensure a harmonised application. Furthermore, the process of data collection
might be closely linked to the process for the calculation of the GHG mitigation potential (as
standard in the RED framework).

Thresholds

The fossil resource depletion potential of the bio-based product has to be compared to a defined
and accepted comparator. The total fossil resource potential in MJ/functional unit of the biobased
product has to be X% below the comparator.

References:

D2.2 for definitions
D3.1 for proposed thresholds

Handbook on Life Cycle Assessment: Operational Guide to the ISO Standards. Guinée et al. 2002.
PEFCR Guidance 6.3;

Abiotic Resource Depletion in LCA. Van Oers et al. 2002.

Definition of the Indicator: The indicator aims to capture the potential impact on non-renewable 
resources depletion from fossil fuels. The impact metric is expressed in MJ (megajoules).

It relates to the use of non-renewable resources, targeting especially fossil fuels, hence it is mostly 
relevant to fossil-based materials. This indicator is included in the PEFCR Guidance 6.3

Further description:
This criteria and indicator could be applied in certification schemes as an option supporting general 
regional risk assessments in the area of biomass production or the production of biobased products. 
Another option would be to link this indicator to the carbon footprinting approach of the RED. 

Mandatory indicator under the PEFCR Guidance framework. 
The consideration of this criteria and indicator is currently not state-of-the-Art in sustainability 
certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Indicator: 
Fossil resources depletion

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Criteria: Use of fossil resources

Pre-conditions for applicability

Data collection and process:
The calculation of this indicator requires actual data regarding the use of abiotic
resources during the processes involved in the CoC of the product under assessment.
Depending on the general framework methodology of the respective certification
scheme, the approach regarding data collection might be closely linked to established
methodologies for carbon footprinting in product certification (e.g. according to the
EU RED framework).

Limitations:
The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products.

The consideration of this criteria and indicator is currently not state-of-the-Art in
sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

12.2 By 2030, achieve the sustainable management and efficient use of
natural resources.



Indicator: 
Freshwater eutrophication potential

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, EoL

Principle: 
Reduce negative impacts on ecosystems 

and biodiversity

Application within CERTIFICATION SCHEME

Calculation 

Calculation of the freshwater eutrophication potential expressed in g PO4
3--eq./functional unit

Calculation for the product at the last interface of the CoC, in analogy to the carbon footprinting
systematic of the EU RED:

E = eec + ep + etd + eu

E = total emissions of the product under certification; 
eec =  emissions from the extraction or cultivation of raw materials; 

ep =  emissions from processing; 
etd =  emissions from transport and distribution; 

eu =  emissions from the use of the certified product

For a simplification of the general calculation procedure, certification schemes might define
appropriate emission factors for eutrophying emissions for each of the relevant Chain of Custody
elements.

Threshold for Certification

The terrestrial eutrophication potential of the bio-based product has to be compared to a defined
and accepted comparator. The total eutrophication potential in gPO4

3--eq./functional unit of the
biobased product has to be X% below the comparator.

References:

D2.2 for definitions
D3.1 for proposed thresholds

Directive 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the promotion of the use of 
energy from renewable sources (recast)

Additional:
PEFCR Guidance 6.3 EF-Eutrophication terrestrial. 

Seppäla et al. (2006). IntJLCA 11(6): 403-416. Accumulated Exceedance. 
Seppälä et al. 2006. - The Role of Atmospheric Dispersion Models and Ecosystem Sensitivity in the Determination of 

Characterisation Factors for Acidifying and Eutrophying Emissions in LCIA. 
Posch et al. 2008.

Definition of the Indicator: 
This topic  addresses  impacts  from nutrients (mainly phosphorus) from sewage outfalls and 
fertilized farmland which accelerate the growth  of  algae  and  other  vegetation  in  freshwater.  The  
degradation  of  organic  material consumes  oxygen  resulting  in  oxygen  deficiency.  In  freshwater  
environments,  phosphorus  is considered the limiting factor. 

The impact metric is expressed in kg P-eq (kg phosphorous to freshwater equivalents). 

Note: Freshwater  eutrophication  has  been  selected  in  preference  to terrestrial or marine 
eutrophication. This choice is related to nitrogen. Many indicators are already sensitive to N and 
help show the difference with fossils based on the emissions of this element. E.g.: acidification or  
smog. Because  freshwater  eutrophication  is the  only  indicator sensitive  to  P,  it  is  a  more 
interesting indicator for impact assessment and it avoids redundancy.

STAR-ProBio Criteria
and Indicator Profiles
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Indicator: 
Freshwater eutrophication potential

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, EoL

Principle: 
Reduce negative impacts on ecosystems 

and biodiversity

Criteria: Freshwater Eutrophication

Pre-conditions for applicability

Data collection and process:
The calculation of the eutrophication potential of a bio-based products requires the
availability of actual information regarding direct and upstream eutrophying
emissions, mainly ammonia, nitrates, nitrogen oxides and phosphorous.

Management of Information along the CoC:
Depending on the general framework methodology of the respective certification
scheme, the approach regarding data collection and the use of emission factors from
scientific literature or life-cycle-inventory databases might be closely linked to
established methodologies for carbon footprinting in product certification (e.g.
according to the EU RED framework).

Furthermore, the calculation of the total eutrophying emissions related to a bio-
based product under certification requires the establishment of appropriate
instruments to transport information related to the emissions of each CoC element.
The total emissions will be calculated at the last interface, summarising the different
results of each interface.

Limitations:
The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products.

The consideration of freshwater eutrophication is currently not a state-of-the-Art
indicator in sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

6.1 By 2030, achieve universal and equitable access to safe and affordable 
drinking water for all.
6.3 By 2030, improve water quality by reducing pollution, eliminating 
dumping and minimizing release of hazardous chemicals and materials, 
halving the proportion of untreated wastewater and substantially increasing 
recycling and safe reuse globally.
6.4 By 2030, substantially increase water-use efficiency across all sectors and 
ensure sustainable withdrawals and supply of freshwater to address water 
scarcity and substantially reduce the number of people suffering from water 
scarcity.



Indicator: 
Greenhouse Gas Emissions

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, EoL

Principle: 
Minimize global warming potential

Application within CERTIFICATION SCHEME

Calculation of the GWP, expressed in g CO2-eq./functional unit.
Calculation for the product at the last interface of the CoC, in analogy to the carbon footprinting
systematic of the EU RED:

E = eec + ep + etd + eu

E = total emissions of the product under certification; 
eec =  emissions from the extraction or cultivation of raw materials; 

ep =  emissions from processing; 
etd =  emissions from transport and distribution; 

eu =  emissions from the use of the certified product

For a simplification of the general calculation procedure, certification schemes should define
appropriate guidance for the consideration of both fossil and biogenic CO2 emissions for each of the
relevant Chain of Custody elements.

Threshold for Certification

The GWP of the bio-based product has to be compared to a defined and accepted comparator. The
total GWP potential in gCO2-eq./functional unit of the biobased product has to be X% below the
comparator.

References:

D2.2 for definitions; D3.1 for proposed thresholds; 
Directive 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 

promotion of the use of energy from renewable sources (recast); Anthropogenic and Natural 
Radiative Forcing. IPCC. 2013

Cherubini et al. 2011 https://doi.org/10.1111/j.1757-1707.2011.01102.x

Definition of the Indicator: This indicator accounts for radiative forcing caused by greenhouse gas 
(GHG) emissions such as carbon dioxide (CO2), methane (CH4) or nitrous oxide (N2O). The capacity of 
a greenhouse gas to  influence  radiative  forcing  is  expressed  in  terms  of  a  reference  substance  
(carbon  dioxide equivalents)  and  considers  a  time  horizon  of  100  years  following  the  
guidelines  from  the Intergovernmental Panel on Climate Change. Radiative forcing is the 
mechanism responsible for global warming. 
The consideration of the GWP is state of the art in sustainability product certification (e.g. for those 
schemes addressing the EU RED framework). However, in most cases biogenic CO2 is considered as 
generally carbon neutral in current certification activities. 
STAR-ProBio recommends the consideration of the IPCC metric concepts for GWPbio in order to 
account for the specific effects of some lignocellulosic feedstocks for biobased products. The GWPbio

concept has been introduced by Cherubini et al. to take into account the delay between the 
emission of CO2 when incinerating biomass and the recapture of CO2 by biomass regrowth. 
Consequently, there can be a climate impact that depends on the delay until recapture. This 
approach can be completed by introducing a storage period, to take into account the fact that 
biomass is not always instantly incinerated at the moment it is harvested.

STAR-ProBio Criteria 
and Indicator Profiles

Page 1 of 2

Criteria: Climate Change



Indicator: 
Greenhouse Gas Emissions

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, 
EoL

Principle: 
Minimize global warming potential

Criteria: Climate Change

Pre-conditions for applicability

Data collection and process:
The calculation of the GWP of a bio-based products requires the availability of actual
information regarding direct and upstream GHG emissions, mainly CO2, CH4, N2O.

The consideration of the GWP is state of the art in sustainability product certification 
(e.g. for those schemes addressing the EU RED framework). In order to appropriately 
account for biogenic carbon (if necessary) certification schemes should define 
guidance documents for the consideration of both fossil and biogenic CO2 emissions 
for each of the relevant Chain of Custody elements. STAR-ProBio WP2 results can be 
consolidated for further information

Management of Information along the CoC:
Furthermore, the calculation of the total GWP emissions related to a bio-based
product under certification requires the establishment of appropriate instruments to
transport information related to the emissions of each CoC element. The total
emissions will be calculated at the last interface, summarising the different results of
each interface.

Limitations:
The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products.

The consideration of biogenic CO2 is currently not state-of-the-Art in the GWP
calculation in sustainability certification schemes.

STAR-ProBio Criteria 
and Indicator Profiles

Page 2 of 2

Contribution to SDGs

13.1 Strengthen resilience and adaptive capacity to climate-related hazards 
and natural disasters in all countries
13.2 Integrate climate change measures into national policies, strategies and 
planning.



Indicators: 
Two indicators for the use or presence of 

hazardous chemicals

Relevant Chain of Custody Interfaces: 
Biomass processing, transport and storage, 
end of life

Principle: 
Limit the use of high concern materials

Application within CERTIFICATION SCHEME

Methodology 
The presence of such substances is flagged up by the use of an “amber flag” highlighting the requirement to
identify a relatively greener substitute, additional removal procedures or alternative waste management
options.

1. Use of hazardous chemicals in processing
Screening of hazardous chemical listed in the SINLIST and SUBSPORT, which also contains lists of chemicals of 
concerns captured by the EU-REACH and US-EPA, owing to their potential to cause harm to humans and the 
environment. These substances include:
 Substances classified as carciogenic, mutagenic or reprotoxic (CMR) categories 1 and 2;
 Persistent bio-accumulative and toxic (PBT) substances;
 Available evidence for similar concern e.g.: endocrine disruptors. Applicable to all life cycle stages involved 

in product synthesis.

2. Presence of hazardous chemicals in end of life waste
The EoL inventory that is developed for the post-consumer product, which at the end of its functional life is 
being disposed for mechanical or chemical recycling, must be comprehensive enough to capture the 
information required to use this indicator.
Screening of the inventory and the secondary material for hazardous chemicals, and identification of more 
than 0.1% of substances of high concern, is an indication for either: additional hazardous substance removal 
procedures (if techno-economically feasible) or identification of an alternative waste management option. 

Threshold for Certification

No use or presence of hazardous chemicals in processing or end of life waste.

References:

• D3.1 and D3.2 for definitions and proposed thresholds
• European Chemicals Agency (ECHA), “Guidance on Waste and Recovered Substances”
• Jones, “EU Commission Issues Guidance on REACH and Waste”

Definition of the Indicators: 
These are qualitative indicators that flag-up the use of substances within the product’s inventory 
(including solvents, catalysts, additives or other chemicals) that are classified as hazardous. This is 
undertaken by the comparison of the product’s life cycle inventory with that of the known global 
databases for hazardous chemicals, mainly SINLIST and SUBSPORT. These databases are instrumental in 
providing recommendations for effective substitution of high-concern substances.
1. Use of hazardous chemicals in processing
Biomass processing must avoid or find a suitable greener alternative to any hazardous chemical. This 
indicator is applicable to all stages involved in synthesis of the bio-based product.
2. Presence of hazardous chemicals in end of life waste.
Recovered secondary material from waste through mechanical or chemical recycling must be free of any 
substances of concern to human health and the environment. These substances may be single or well-
defined substances, mixtures of various well-defined substances, or UVCB (unknown, variable 
composition, complex reaction products or biological materials) substances. Secondary material is 
defined as that which is produced at an annual capacity of more than 10 tonnes and incorporated into 
final products placed in the commercial market. This indicator is applicable to end of life operations.

STAR-ProBio Criteria
and Indicator Profiles
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Criteria: Hazardous chemicals



Indicator: 
Two indicators for the use or presence of 

hazardous chemicals

Relevant Chain of Custody Interfaces: 
Biomass processing, transport and storage, 
end of life

Principle: 
Limit the use of high concern materials

Criteria: Hazardous chemicals

Pre-conditions for applicability

Not all hazardous chemicals used in processing or found after screening or analysis in the
recovery of materials from waste are listed in the SINLIST and SUBSPORT databases.
Depending on the general framework methodology of the respective certification scheme,
they can further identify and define additional hazardous chemicals that must be prevented
in the processing or end of life of certified bio-based product. The list defined by the
certification schemes may include chemicals that are not necessarily prohibited by national
regulation, but that are of concern for the certification scheme.

To encourage circular economy and material circularity, ECHA is in the process of developing
a database of candidate list substances that could be present in the secondary material
drawn from material recovery approaches during transformation of recyclates.

Limitations

The application of this indicator in the context of product certification requires 
consideration of the above mentioned pre-conditions, as well as the definition of 
appropriate threshold values for the presence of specific substances in reference products. 

STAR-ProBio Criteria
and Indicator Profiles

Contribution to SDGs

3.9 By 2030, substantially reduce the number of deaths and illnesses from
hazardous chemicals and air, water and soil pollution and contamination.

12.4 By 2020, achieve the environmentally sound management of chemicals
and all wastes throughout their life cycle, in accordance with agreed
international frameworks, and significantly reduce their release to air, water
and soil in order to minimize their adverse impacts on human health and the
environment.
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect of health and safety of local 

communities

Application within CERTIFICATION SCHEME

In order to complement existing indicators related with  the socio-economic status of local stakeholders 
impacted by the operations, STAR-PrioBio proposes the following indicators:

• No incidents of actual damage, adverse impacts or risks to community health and safety have been 
discovered

• If incidents of actual damage, adverse impacts or risks to community health and safety have been 
discovered, a corrective action plan with a timeline for completion have been developed by the 
company or facility. 

• The company or facility has a policy on local community health and safety to meet the requirements 
set by local laws or international standards 

• The company or facility has a system or mechanism in place to enforce the policy on local community 
health and safety"

• The company or facility has a PDCA programme in place to address health and safety of local 
communities beyond the requirements set in the local laws. The programme includes (but it is not 
limited to): i) A strategy to prevent and mitigate adverse impacts on local communities, ii) regular 
monitoring and analysis of the data, iii) proactive action to improve community health and safety, for 
instance by education and awareness raising, better technology, pollution control, etc.

• The company or facility publicly reports and discloses its commitments, performance, progress and 
effectiveness of the PDCA programmes/initiatives/activities

Threshold: No incidents of actual damage, adverse impacts or risks to community health and safety have 
been discovered or the company or facility has a system or a mechanism in place to enforce the policy 
on local community health and safety impacts to meet the requirements set by local laws or 
international standards

References:
D6.2 for the indicator selections; D6.3 for the definitions and a questionnaire; D6.4 for the End of Life considerations;

Additionally: Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal;  Convention on 
Access to Information, Public Participation in Decision-Making and Access to Environmental Justice Matters (The Aarhus Convention); 

ILO Prevention of Major Industrial Accidents Convention, 1993 (No. 174); - The Universal Declaration of Human Rights, Article 3; Goedkoop, 
M.J. Indrane, D.; de Beer, I.M.; Product Social Impact Assessment Handbook - 2018, Amersfoort, September 1st, 2018 

Definition of the criteria:
This criteria aims to asses if the company or facility works to prevent and mitigate adverse impacts or 
enhance positive impacts on the health and safety of the local community, with particular attention to 
vulnerable groups such as indigenous peoples and women.

Further description:
With regard to general safety, operations can impact community safety through equipment accidents or 
structural failures. Project-related land use changes can also lead to natural disasters such as landslides. 
Disease may spread as a result of business-related land use changes, for example when poor water 
drainage contributes to the spread of malaria. The generation and/or use of hazardous material and 
pollution emissions may also lead to adverse health impacts. Organisations should institute 
environmental risk management systems for preventing, mitigating and controlling health damage from 
their operations. Finally, organisations may contribute to the health of local communities, for example 
by shared access to worker health services. Organisations should also communicate potential health and 
safety impacts of their operations to surrounding communities. Organisations culpable of negative 
health effects should engage in remediation or compensation efforts.

STAR-ProBio Criteria
and Indicator Profiles
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Criteria: Health and safety of local communities



International Targets/Recommended Standards 

- Agenda 21, Sections I, II III and IV 
- Amnesty International Human Rights Principles 
- G3 Sustainability Reporting Guidelines, Environmental Performance Indicators 
- IFC Performance Standard 4: Community Health, Safety and Security
- ISO 26000: Guidance on Social Responsibility 
- Millennium Development Goals, Goal 7 
- OECD Guidelines for Multinational Enterprises (Environment) 
- Rio Declaration on Environment and Development, Principles 10, 13 and 15 
- UN Norms on the Responsibilities of Transnational Corporations and Other Business 

Enterprises with Regard to Human Rights 
- United Nations Global Compact, Principles 7-9

Pre-conditions for applicability

Assessment of data
There are three forms of Social LCA data: quantitative, semi-quantitative (yes/no or rating 
scale responses) and qualitative (descriptive text). For this criteria, qualitative data could 
describe efforts by the organization to strengthen community health. A semi-quantitative 
rating scale might describe management efforts to ensure structural safety on the worksite. 
Quantitative data could be used to identify general hotspots; for example, areas with high 
rates of disease or industrial pollution.

Limitations

It may be difficult to demonstrate a causal link between organization operations and 
population health effects. For this reason, organization-related health impacts are often 
disputed and subject to lengthy reviews and court cases. In many cases, analysis relies on 
qualitative review of management oversight efforts and risk assessment techniques.

Relevance to sustainable development

In emerging economies, the protection of public health and safety often does not keep pace 
with economic development. Organizations should therefore contribute to local discourse 
on public health and safety regulations. Similarly, organizations should share scientific 
resources related to risk and impact assessment and environmental management 
techniques.
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect of health and safety of local 

communities

STAR-ProBio Criteria
and Indicator Profiles

Criteria: Health and safety of local communities

Contribution to SDGs

3.3 By 2030, end the epidemics of AIDS, tuberculosis, malaria and neglected
tropical diseases and combat hepatitis, water-borne diseases and other
communicable diseases.
3.4 By 2030, reduce by one third premature mortality from non-
communicable diseases through prevention and treatment and promote
mental health and well-being.
3.5 Strengthen the prevention and treatment of substance abuse, including
narcotic drug abuse and harmful use of alcohol.
3.6 By 2020, halve the number of global deaths and injuries from road traffic
accidents.3.9 By 2030, substantially reduce the number of deaths and
illnesses from hazardous chemicals and air, water and soil pollution and
contamination.



Relevant Chain of Custody Interfaces: 
EoL

Principle: 
Respect health and safety of end users

Application within CERTIFICATION SCHEME

No certification schemes analysed within the Benchmarking Platform (BP) include  criteria and 
indicators for the end users/consumers. However, this criteria is essential because “(e)fforts made to 
protect the health and safety of those who use (!) the product/service have direct impacts on an 
organization’s reputation, the organization’s legal and financial risk due to recall, [and] market 
differentiation in relation to quality” (GRI). Moreover health is a pillar of sustainability; it is 
considered a basic condition for a good quality of life. Therefore, the indicators proposed for this 
criteria are: 

• There is solid science-based evidence that normal use of the product is safer for active or passive 
users than alternative solutions and that the product or service eliminates a risk in common 
products and services used for the same purpose. 

• There company has a dossier or other evidence that shows how the product or service has been 
designed to create maximum safety for active and passive users. 

• The product conforms to all national requirements regarding product safety. 
• The normal use of the product or services can cause higher risks compared to alternative 

solutions. 
• Any use of the product can be regarded as unsafe. 
• The company has user-facing programmes in place to raise awareness and educate users on 

safety risks associated with the product. 

Threshold: The product conforms to all national requirements regarding product safety

References:
D6.2 for the indicator selections; D6.3 for the definitions; D6.4 for the End of Life considerations; Goedkoop, 
M.J. Indrane, D.; de Beer, I.M.; Product Social Impact Assessment Handbook - 2018, Amersfoort, September 
1st, 2018; ISO 26000: Guidance on Social Responsibility; OECD Recall Procedures for Unsafe Products Sold to 

the Public and the Recommendation of the Council of 25th October 1982

Definition of the criteria:
This criteria aims to asses if the product, under defined conditions (target market, intake) maintains 
or improves the health status and the safety of the users in the target market, supported by 
scientific or market research based on health and nutrition and health economics science.

Further description:
Health refers to a product that under defined circumstances (target market, intake) contributes to 
measurable reduction of the risk of disease, related to defined markers of health (Daily Adjusted Life 
Years (DALYs) as defined by WHO, defined diseases), based on scientific health impact research.
Products are generally not developed to improve health, but they are expected not to damage it. In 
the case of food products, levels of salt, sugar, fat and vitamins can be an important parameter. In 
the case of tools, equipment or transport equipment, health can be affected by psychological and 
physical overload, like heavy lifting.
Another aspect is the absence of germs, viruses or chemically hazardous substances that can create 
illness, but this is covered under (food) safety.
Furthermore, products should not cause diseases or disabilities when used normally (in accordance 
with manufacturer guidance and recommendations) ensuring the safety of the users.
Products such as mechanical and powered tools and chemical products used in the workspace can 
cause direct injury or death; germs, viruses and chemical components in food can cause illness, 
sometimes leading to death among elderly people. 

STAR-ProBio Criteria
and Indicator Profiles
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International Targets/Recommended Standards 

• Consumer Product Safety Improvement Act of 2008 (PUBLIC LAW 110–314—
AUG. 14, 2008)

• Assessment of Data

Pre-conditions for applicability

Assessment of data
There are three forms of Social LCA data: quantitative, semi-quantitative (yes/no or 
rating scale responses) and qualitative (descriptive text). For this subcategory, 
qualitative and semi-quantitative data could describe the presence/strength of 
management policies with regard to security of the product for customers. 
Organization-specific quantitative data, if available, could give more detailed 
information (e.g. incidents of product recall).

Limitations

No limitations
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Relevant Chain of Custody Interfaces: 
EoL

Principle: 
Respect health and safety of end users

STAR-ProBio Criteria
and Indicator Profiles

Criteria: Health and safety of users

Contribution to SDGs

3.9 By 2030, substantially reduce the number of deaths and illnesses from
hazardous chemicals and air, water and soil pollution and contamination.



Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Labour Rights

Application within CERTIFICATION SCHEME

Conditions of occupational safety and health for workers shall follow internationally-recognized 

standards 

• The company or facility complies with health and safety standards or local laws 

• Workers have access to all the required personal protective equipment 

• The occupational health and safety of workers is monitored 

• In case of a non-compliance with health and safety standards or local laws, the company or facility 

has developed a corrective action plan with clear timeline for completion 

• The company has a PDCA (plan–do–check–act) model in place to pro-actively protect workers' health 

and safety, beyond compliance with local laws. 

• Company's commitments and progress on occupational health and safety are disclosed publicly (to 

external stakeholders).

• It is ensured that all workers received adequate health and safety training and have been instructed 

according to the risk assessment (ISCC)

• Workers shall not be exposed to any occupational health or safety hazards without adequate 

protection and training as defined in national law and international standards (RSB) 

• The operator shall have a health and safety policy in place, which applies to all workers, including 

contractors (RSB)

Threshold: Sufficient evidence indicates compliance with health and safety standards or local laws      or  

The occupational health and safety of workers is monitored, and workers have access to all the required 

personal protective equipment

References:
D6.3 for the questionnaire; RSB and ISCC criteria and indicators; Goedkoop, M.J. Indrane, D.; de Beer, I.M.; Product Social Impact 

Assessment Handbook - 2018, Amersfoort, September 1st, 2018
International convention agreements: 

ILO Occupational Safety and Health Convention, 1981 (No. 155);  Protocol of 2002 to the Occupational Safety and Health Convention, 1981 
(No. 155); ILO Occupational Safety and Health Recommendation, 1981 (No. 164); ILO Occupational Health Services Convention, 1985 (No. 

161); ILO Occupational Health Services Recommendation, 1985 (No. 171); Promotional Framework for Occupational Safety and Health 
Convention, 2006 (No. 187); Promotional Framework for Occupational Safety and Health Recommendation, 2006

(No. 197); Protection of Workers' Health Recommendation, 1953 (No. 97); EU Treaty (Article 137); Council Directive 89/391; "Framework 
Directive" of 12 June 1989 on the introduction of measures to encourage improvements in the safety and health of workers at work; 

"Framework Directive".

Definition of the criteria:
This criteria aims to assess if the management maintains or improves the safety and overall health status 
of the workers.

Further description:
The term health, in relation to work, indicates not merely the absence of disease or infirmity, but also 
includes the physical and mental elements affecting health, which are directly related to safety and 
hygiene at work. This social topic assesses both the rate of incidents and the status of prevention 
measures and management

The purpose of occupational health is promoting and maintaining the highest degree of physical health 
of workers in all occupations; preventing workers from leaving their jobs on the grounds of ill health 
caused by their working conditions; protecting workers from harm incurred at work as a result of factors 
detrimental to health; placing and retaining workers in an occupational environment adapted to their 
physiological and psychological capabilities; taking gender differences into account. In short: for work to 
adapt to the person and the person to his or her job.

STAR-ProBio Criteria
and Indicator Profiles
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Criteria: Health and safety of workers



International Targets/Recommended Standards
• OHSAS (Occupational Health & Safety Advisory Services) 18001 
• ILO Guidelines on occupational safety and health management systems (ILOOSH 

2001) 
• ISO 26000: Guidance on Social Responsibility ! Global Social Compliance 

Programme

Pre-conditions for applicability
Health and safety of workers applies to all employers, workers, and self-employed 
persons.

Assessment of data
There are three forms of Social LCA data: quantitative, semi-quantitative (yes/no or 
rating scale responses) and qualitative (descriptive text). .Quantitative data might 
capture the percentage of injuries or fatal accident in the workplace, while semi-
quantitative data describes the quality of the physical and psychological working 
conditions.

Limitations
Some WE-LCA (work environment) methods include the assessment of subjects that 
may be included in an S-LCA, such as work accidents and work atmosphere. When 
conducting both a S-LCA and a WE-LCA attention should be given to the choice of 
WE-LCA methodology and/or choice of S-LCA inventory indicators and subcategories 
in order to avoid double counting.
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect Labour Rights

STAR-ProBio Criteria 
and Indicator Profiles

Criteria: Health and safety of workers

Contribution to SDGs

8.8 Protect labour rights and promote safe and secure working environments
for all workers, including migrant workers, in particular women migrants, and
those in precarious employment.



Indicator: 
Human toxicity, cancer

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Application within CERTIFICATION SCHEME

Calculation of the impact on human health could be done using the LCA approach and the Available
USEtox model. The result is expressed in CTUh (i.e. comparative toxic units for humans in terms of
cases, the estimated increase in morbidity in the total human population).

For a simplification of the general calculation procedure, certification schemes might define
appropriate guidance documents for the calculation and interpretation of this LCA indicator. This is a
necessary step to ensure a harmonised application.

Thresholds

Certification schemes might define specific thresholds for this criteria and indicator in comparison to
reference products.

References:

D2.2 for definitions
D3.1 for proposed thresholds

USEtox -The UNEPSETAC toxicity model: recommended characterisation factors for human toxicity 
and freshwater ecotoxicity. Rosenbaum et al. 2008.

http://www.usetox.org/
PEFCR Guidance 6.3

Definition of the Indicator: This indicator, is related to the emissions of chemicals reaching the 
human body via air, food or skin contact. It accounts for the adverse health effects on human  beings 
caused by the intake of toxic substances insofar  as  they  are related  to  cancer.  

The impact metric is expressed in CTUh (i.e. comparative toxic units for humans in terms of cases, 
the  estimated  increase  in  morbidity  in  the  total  human  population).  
The USEtox modelm is a scientific consensus model endorsed by the UNEP/SETAC Life Cycle 
Initiative for characterizing human and ecotoxicological impacts of chemicals.

Optional indicator under the PEFCR Guidance framework. 
The consideration of this criteria and indicator is currently not state-of-the-Art in sustainability 
certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Indicator: 
Human toxicity, cancer

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Criteria: Human Health

Pre-conditions for applicability

Data collection and process:
The calculation of this indicator requires actual data regarding the use of chemicals
from the processes involved in the CoC of the product under assessment.

Depending on the general framework methodology of the respective certification
scheme, the approach regarding data collection might be closely linked to established
methodologies for carbon footprinting in product certification (e.g. according to the
EU RED framework).

Limitations:
The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products.
The consideration of this criteria and indicator is currently not state-of-the-Art in
sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

3.9 By 2030, substantially reduce the number of deaths and illnesses from
hazardous chemicals and air, water and soil pollution and contamination.



Indicator: Predicted increase in land used for 
bio-material production using the set of 

agricultural practices, industrial processes, 
climate conditions 

Relevant Chain of Custody Interfaces:
Biomass Production, Processing

Sustainability Area: 
Pressure on agricultural land

Application within IAT & Application within a CERTIFICATION SCHEME

The ILUC risk is estimated using the ILUC Risk tool, which
Was developed in the STAR-ProBio project. The tool features
of a user friendly Excel file, applicable by biomass producers,
intermediate product producers, biobased material
producers, auditors, policy makers, on different
detail levels. An example is illustrated in the picture.

The ILUC Risk tool is designed to be compatible with a number
Of low iluc-risk practices, and hence accounts for the effect of:

(i) use of agricultural residues to produce bio-materials in place of the main raw biomass;
(ii) use of co-products from the bio-based material production as substitutes to the raw
biomass in competing sectors (e.g. food, feed);
(iii) use of waste for the production of bio-based materials;
(iv) erosion and soil organic carbon depletion
due to intensive agricultural practices;
(v) crop production on former abandoned land.

Threshold

Level A of ILUC risk means nothing or negligible risk,
and it is the desired level of ILUC risk. The lower risk
level (G) refers to the highest risk level with the present
conditions (no ILUC risk mitigation policy employed).

References
D7.2

Definition of the Indicator

Indirect Land Use Change is difficult to either observe or estimate in a meaningful way, due 
to the high number of uncertainties involved in the global economy and the indirectness of 
the effects. The RED II addresses these problems using a risk based approach: ILUC risk is 
defined as either high or low depending on: the past history of the area of cultivation of the 
raw biomass crop (i.e. increase and total value) as well as by the specific practices used by 
the producers and the type of producer (e.g. small land holders). ILUC risk refers to the risk 
that the increased demand of a certain raw material will eventually result in the substitution 
of natural land with some other land use. The ILUC risk represents the change in demand for 
land caused by the production of a certain bio-material, with a specific biomass, and method 
of production.

STAR-ProBio Criteria 
and Indicator Profiles
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Criteria: iLUC risk
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Pre-conditions for applicability of the SydiLUC model and iLUC Risk tool

The system dynamic model (SydILUC ) can predict the change in land demand for the
production of a certain crop in the future, avoiding the uncertainty associated with
assumptions on effective substitution of land and its negative effects. The SydILUC was
developed, calibrated and validated on FAOSTAT global yearly datasets for the main crops.
The model was, then, run on a full range of possibilities, and transformed into a matrix that
was shifted to excel. The ILUC Risk tool takes in the input from the economic operators, give
the possibility to auditors to adjust the details of the input, uses the matrix to estimate a
range of future land demand change, and transform it into ILUC risk.

Hence, the approach used in the ILUC Risk tool is to define a range of possible land demand
change due to the production of a certain bio-material, accounting for possible strategies to
reduce the dependence on the raw biomass (e.g. use of residues, use of waste, use of
abandoned land, and increase in production yields). This range of land demand is, then,
divided into (logarithmic) risk classes, as it is usually done for the prediction of risks
associated with natural disasters (e.g. flood, volcanic eruption, earthquake, etc...). The land
demand change from the model can be verified a posteriori using global data of cropland
expansion and price.

Limitations

The SydiLUC model has one main limitation: in this moment the model is working only with 
a limited amount of biomass (maize, sugar beet and soy beans).

Indicator: Predicted increase in land used for 
bio-material production using the set of 

agricultural practices, industrial processes, 
climate conditions 

Relevant Chain of Custody Interfaces:
Biomass Production, Processing

Sustainability Area: 
Pressure on agricultural land

STAR-ProBio Criteria 
and Indicator Profiles

Criteria: iLUC risk

Contribution to SDGs

2.1 By 2030, end hunger and ensure access by all people, in particular the 
poor and people in vulnerable situations, including infants, to safe, nutritious 
and sufficient food all year round.
2.3 By 2030, double the agricultural productivity and incomes of small-scale 
food producers, in particular women, indigenous peoples, family farmers, 
pastoralists and fishers, including through secure and equal access to land, 
other productive resources and inputs, knowledge, financial services, markets 
and opportunities for value addition and non-farm employment. 

13.1 Strengthen resilience and adaptive capacity to climate-related hazards 
and natural disasters in all countries
13.2 Integrate climate change measures into national policies, strategies and 
planning.



Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect land use rights

Application within CERTIFICATION SCHEME

Land is a crucial resource for poverty reduction, food security and rural and sustainable 
development.
The indicators to assess fair salary are:

• Percentage of small-scale entrepreneurs who have documented legal rights to land 

• Percentage of small-scale entrepreneurs who feel that their land rights are secure 

• Risk of land grabbing and tenure security in the region is monitored 

Treshold: Most of the small-scale entrepreneurs have documented legal rights to land.

References:
D6.2 for the indicator selections; D6.3 for the definitions

D6.4 For the End of Life considerations;  D6.3 for the questionnaire; Gender and access to land (FAO, 2002); Goedkoop, 
2018

Definition of the criteria:
This criteria aims to assess small-scale entrepreneurs’ legal rights to land and tenure security.

Further description:
Rights to the land that are clearly defined, long term, enforceable, appropriately transferable, and 
socially and legally legitimate. Land tenure security exists when an individual or group is confident 
that they have rights to a piece of land on a long-term basis, protected from dispossession by 
outside sources.

Small-scale entrepreneur farmers rely on land for their livelihoods; fishing communities need access 
to lakes and rivers; indigenous peoples find deep cultural and spiritual value in their territorial land. 
Property is often allocated by tradition and culture. The vast majority of small-scale entrepreneurs 
do not have formal title to the land they farm. They may own the land through traditional structures 
or they could be sharecroppers or renters. Lack of formal land tenure is often a constraint upon 
investment as well as the ability to raise finance.

STAR-ProBio Criteria
and Indicator Profiles
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Criteria:  Land use rights



International Targets/Recommended Standards 
- IFC Performance Standard 5: Land Acquisition and Involuntary Resettlement
- The International Finance Cooperation (IFC) Performance Standards on Environmental and Social 

Sustainability (revised 2012)
- The Voluntary Guidelines on the Responsible Governance of Tenure of Land, Fisheries and Forests in 

the Context of National Food Security (VGGT) (2012)
- Guiding Principles on Large Scale Land Based Investments in Africa (2014)
- The Principles for Responsible Investment in Agriculture and Food Systems, The Committee on World 

Food Security (2014) 
- The Principles for Responsible Investment in Farmland (2011)
- The Roundtable on Sustainable Palm Oil Principles & Criteria (2013)
- The RSB Principles and Criteria for Sustainable Biofuel Production (2013)
- The Principles and Criteria for Global Sustainable Beef (2014)
- The Analytical Framework for Land-based Investment (2015) 

Pre-conditions for applicability

Assessment of data

Having some measurement system for evaluating access to land is essential if the “success” or “failure” 
of a particular policy, programme or project is to be determined. Measurement of access to land needs 
to involve both qualitative and quantitative parameters.16 Most land administration activities are 
concerned with property rights to the surface of the land, together with its fixed improvements and 
resources. The focus becomes the quantity of rights (e.g., ownership, lease, easement), the size of the 
parcel of land, or its economic value. On the other hand, social anthropologists have tended to 
emphasize the uniqueness of land tenure systems within a given culture and focus on the nature 
or quality of the rights that may be involved. Both approaches are valid for certain purposes and both 
have their limitations. In designing a way of measuring gender-related access to land, it may be 
important to draw on both approaches.

Limitations

….
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Respect land use rights

STAR-ProBio Criteria
and Indicator Profiles

Criteria:  Land use rights

Contribution to SDGs

1.4 By 2030, ensure that all men and women, in particular the poor and the
vulnerable, have equal rights to economic resources, as well as access to basic
services, ownership and control over land and other forms of property,
inheritance, natural resources, appropriate new technology and financial
services, including microfinance



Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Promote local development

Application within CERTIFICATION SCHEME

Organizations have great potential to encourage sustainable development through local hiring 
preferences. Local employees have unique knowledge of important community issues and can help 
the organization build strong community relations. Organizations that work to build transferable 
business skills among employees will encourage sustainable development as this knowledge may 
eventually transfer to locally-owned organizations. The indicators to assess fair salary are:

• The company or facility has publicly committed to grow local employment or at least keep the 
workforce stable in the long term 

• Number indefinite or temporary jobs (but higher than 6 months) created during the reporting 
period 

• Number indefinite or temporary jobs (but higher than 6 months) lost during the reporting period

Treshold: The company or facility has publicly committed to grow local employment

References:
D6.2 for the indicator selections; D6.3 for the definitions

D6.4 For the End of Life considerations;  D6.3 for the questionnaire; ILO Convention concerning Employment Policy, 1964 
(No. 122);  International targets and standards; UNEP/SETAC Life cycle susteinability assessment

Definition of the criteria:
This criteria assesses the role of an organization in directly or indirectly affecting local employment. 

Further description:
Local hiring preferences provide important income and training opportunities to community 
members. Organizations that develop relationships with locally-based suppliers will further 
encourage local employment and development. Organizations also may encourage local community 
development by training local employees in technical and transferable skills. Organizations can have 
a particularly strong effect on local community development when they hire local employees for 
senior management positions. This is likely to encourage open communication and trust with the 
community.

STAR-ProBio Criteria 
and Indicator Profiles
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Criteria: Local employment



International Targets/Recommended Standards 
- Agenda 21, Section I 
- G3 Sustainability Reporting Guidelines, Economic Performance Indicators and Labor Practice and Decent 

Work Performance Indicators 
- ILO R169 Employment Policy (Supplementary Provisions) 
- ILO R189 Concerning General Conditions to Stimulate Job Creation in Small and Medium-Sized Enterprises 
- ILO Tripartite Declaration of Principles Concerning Multinational Enterprises and Social Policy 
- ISO 26000: Guidance on Social Responsibility, Clause 6.8 - Community Involvement and Development, 

Issue 3: Employment Creation and Skills Development, Issue 5: Wealth and Income Creation and Issue 7: 
Social Investment 

- OECD Guidelines for Multinational Enterprises (Employment and Industrial Relations 
- Millenium Development Goals, Goal 1 
- United Nations Global Compact, Principle 1

Pre-conditions for applicability

Assessment of data
There are three forms of Social LCA data: quantitative, semi-quantitative (yes/no or rating scale responses) 
and qualitative (descriptive text). Many indicators for this subcategory are available in a quantitative format 
(e.g. percentage of the workforce hired locally; percentage of suppliers that are local). Qualitative or semi-
quantitative data could be used to describe or rate the strength of management policies related to local 
hiring preferences. 

National and International Data Availability and Sources 

Generic data source examples:
- ILO Key Indicators of the Labour Market for employment statistics by country and sector 
- World Economic Forum annual country rankings on networks, including local supplier quantity

Site-specific data source examples 

- Site visit or site-specific audit 
- Interviews with community members 
- Interviews with employees 
- Interviews with governmental agencies 
- Interviews with management 
- Interviews with non-governmental organizations 
- Organization-specific reports, such as GRI or UN COP reports

Limitations

Major limitations of this criteria have not been identified. This does not imply that indicators listed are ideal 
measures of impact. As with any assessment, measurement error and bias in indicators can affect the 
accuracy of conclusions.
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Relevant Chain of Custody Interfaces: 
Biomass production, Waste and Residues, Biomass processing, Transport and Storage, EoL

Principle: 
Promote local development

STAR-ProBio Criteria 
and Indicator Profiles

Criteria: Local employment

Contribution to SDGs

8.3 Promote development-oriented policies that support productive activities,
decent job creation, entrepreneurship, creativity and innovation, and encourage the
formalization and growth of micro-, small- and medium-sized enterprises, including
through access to financial services.
8.5 By 2030, achieve full and productive employment and decent work for all
women and men, including for young people and persons with disabilities, and equal
pay for work of equal value.
8.6 By 2020, substantially reduce the proportion of youth not in employment,
education or training.



Indicator: 
Particulate matter impact on human health

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, EoL

Principle: 
Air quality

Possible application within a CERTIFICATION SCHEME

Calculation 

Calculation of the Particulate Matter accounts for PM2.5 as well as NOX, SOX, NH3 emissions.
Calculation for the product at the last interface of the CoC, in analogy to the carbon footprinting
systematic of the EU RED:

E = eec + ep + etd + eu

E = total emissions of the product under certification; 
eec =  emissions from the extraction or cultivation of raw materials; 

ep =  emissions from processing; 
etd =  emissions from transport and distribution; 

eu =  emissions from the use of the certified product

For a simplification of the general calculation procedure, certification schemes might define
appropriate emission factors for relevant emissions for each of the relevant Chain of Custody
elements. Furthermore, the impact of the calculated emissions can be quantified using the PM
method recommended by UNEP (Fantke et al. 2016).

Threshold for Certification

The Particulate Matter impact of the bio-based product has to be compared to a defined and
accepted comparator.

References:

D2.2 for definitions
D3.1 for proposed thresholds

Directive 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the 
promotion of the use of energy from renewable sources (recast)

Additional:
Health impacts of fine particulate matter. Fantke et al. 2016.

Definition of the Indicator: 

This indicator, mandatory under the PEFCR Guidance framework, measures the potential 
impact on human health (such as acute and chronic respiratory diseases and asthma 
attacks) caused by emissions of inorganic particles. It is sometimes called respiratory  
effects, respiratory inorganics or winter smog. It takes into account the adverse health  
effects  on  human  health caused by emissions of Particulate Matter (PM) and its precursors 
(NOX, SOX, NH3) into the air. The impact metric is expressed in deaths per kg PM2.5-emitted 
(PM2.5 covers all particles < 2.5 μm)
This indicator is currently not a state-of the-art indicator in sustainability certification.

STAR-ProBio Criteria
and Indicator Profiles
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Criteria: Particulate Matter



Indicator: 
Particulate matter impact on human health

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, EoL

Principle: 
Air quality

Criteria: Particulate Matter

Pre-conditions for applicability

Data collection and process: The calculation of the Particulate Matter impact of
a bio-based products requires the availability of actual information regarding
direct and upstream emissions, mainly PM2.5 and its precursors (NOX, SOX, NH3).

Management of Information along the CoC: Depending on the general
framework methodology of the respective certification scheme, the approach
regarding data collection and the use of emission factors from scientific
literature or life-cycle-inventory databases might be closely linked to
established methodologies for carbon footprinting in product certification (e.g.
according to the EU RED framework).

Furthermore, the calculation of the total Particulate Matter impact related to a
bio-based product under certification requires the establishment of
appropriate instruments to transport information related to the emissions of
each CoC element. The total emissions will be calculated at the last interface,
summarising the different results of each interface.

Limitations: The application of this indicator in the context of product
certification requires the above mentioned pre-conditions as well as the
definition of appropriate threshold values for reference products.

The consideration of the Particulate Matter impact is currently not a state-of-
the-Art indicator in sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

12.4 By 2020, achieve the environmentally sound management of chemicals
and all wastes throughout their life cycle, in accordance with agreed
international frameworks, and significantly reduce their release to air, water
and soil in order to minimize their adverse impacts on human health and the
environment.



Indicator: 
Process material circularity

Relevant Chain of Custody Interfaces: 
Biomass processing, transport and storage, 
end of life

Principle: 
Promote circular and efficient use of 

materials

Application within CERTIFICATION SCHEME

Calculation 
Process material circularity is measured as percentage, with 0% representing no circularity of process
materials are recovered and reused in the production synthesis of a bio-based product, or in the end of life
operation, and 100% representing all process auxiliaries are recovered and reused. Main feedstock and (co-
)products are not considered in the calculation.
This indicator can be calculated with the following formula:

Process material circularity = Σ 
n

i=1
(M_re_pro_aux ) i / M_all_pro_aux × 100

M_re_pro_aux = Net mass of a specific process auxiliaries (deducting losses during recovery, re-processing) 
that have been circularised (kg).
M_all_pro_aux = Net mass of all the process auxiliaries (deducting losses during use) that have been used in 
production or end of life operation (kg).
i = List of process auxiliaries used in the product synthesis at a given stage.
n= Number of process auxiliaries.

NOTE: For the purpose of uniformity and avoid double counting, it is recommended to calculate this
parameter based on the net mass of the components within the scope of its assessment (production or end of
life operation).

Threshold for Certification

This indicator should be as high and as close to 100% as possible.
The STAR-ProBio project suggests the following indicative values: 90% for 2020, 95% for 2025, 99% for 2030,
and 99% for 2035.

References:

D3.1, D3.2 and D3.3 for definitions and proposed thresholds

Definition of the Indicator: 

It relates to responsible process material circularisation strategies (recover, re-process and reuse of 
process materials). Process material circularity can be calculated either for the production synthesis of 
the bio-based product or for its end of life operation.

This indicator is defined as the summation of all the net mass of process auxiliaries (including solvents, 
catalysts, stabilising chemicals, columns and other items) recovered and re-used accordingly in the 
process towards the product synthesis or in the end of life operation, which includes handling and 
transformation of the recycled material. 

This indicator is applicable to all life cycle stages involved in product synthesis or in end of life 
operations.

STAR-ProBio Criteria 
and Indicator Profiles
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Criteria: Process material circularity 



Indicator: 
Process material circularity

Relevant Chain of Custody Interfaces: 
Biomass processing, transport and storage, 
end of life

Principle: 
Promote circular and efficient use of 

materials

Criteria: Process material circularity

Pre-conditions for applicability

The calculation of the process material circularity of a bio-based products requires caution
as it is a comparative indicator that must be compared with already categorised similar bio-
based products. This categorisation may be done by the certification schemes, who will also
have to establish baseline values for each category.

Depending on the general framework methodology of the respective certification scheme,
the approach regarding the establishment of baseline values for comparison, and the
methodology for data collection and accounting values may vary.

Furthermore, the calculation of the process material circularity for production synthesis in
those cases where there are more than one certified processing facility, will require the
establishment of appropriate instruments to transport information related to the feedstock
intensity of each processing facility. The process material circularity will be calculated at the
last processing facility, summarising the different results of each facility, which will also
require a methodology.

Limitations

The application of this indicator in the context of product certification requires the above 
mentioned pre-conditions as well as the definition of appropriate baseline and threshold 
values for reference products. 

The consideration of process material circularity is currently not a state-of-the-Art indicator 
in sustainability certification schemes.

For a simplification of the general calculation procedure, certification schemes might define 
appropriate ranges of potential baseline values for different conversion processes .  

STAR-ProBio Criteria
and Indicator Profiles

Contribution to SDGs

12.2 By 2030, achieve the sustainable management and efficient use of
natural resources.
12.4 By 2020, achieve the environmentally sound management of chemicals
and all wastes throughout their life cycle, in accordance with agreed
international frameworks, and significantly reduce their release to air, water
and soil in order to minimize their adverse impacts on human health and the
environment.
12.5 By 2030, substantially reduce waste generation through prevention,
reduction, recycling and reuse.
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Indicator: 
Product circularity

Relevant Chain of Custody Interfaces: 
End of Life

Principle: 
Promote circular and efficient use of 

materials

Application within CERTIFICATION SCHEME

Calculation 
This indicator can be calculated with the following formula:

𝑷𝒓𝒐𝒅𝒖𝒄𝒕 𝒄𝒊𝒓𝒄𝒖𝒍𝒂𝒓𝒊𝒕𝒚 𝑷𝑪 = [ 𝒂 ∗ 𝟑 + 𝒙 ∗ 𝟐 + 𝒚 ∗ 𝟏 + 𝒛 ∗ 𝟎 ]

a = Fraction of the post-consumer product prepared (repaired, refurbished etc) for reuse 
b = Fraction of the post-consumer product recycled (recycling and composting)
x = Fraction of the post-consumer product that is subjected to other forms of recovery 

(for e.g. incineration/ landfill with ER, AD, gasification, pyrolysis etc)
y = Fraction of material disposed (e.g. landfill/ incineration without ER)
Z = Designated scores for the different forms of waste management based on the EoL

product value 
3,2..0 = Fraction of the post-consumer product prepared (repaired, refurbished etc) for reuse 

The desirable score for the product circularity is “3” and the product is deemed not circular at a score of “0”. 
With single use products becoming a thing of the past, a number of products are being designed to be reused 
(by an individual or succeeding consumer) through a number of schemes including leasing and selling pre-
owned items. Products that have been designed for easier disassembly serving multiple purposes such as for 
cleaning, repairing, refurbishment, retrofitting are returned to the “end-of waste” status, extending their lives 
after use. For a product with multiple lives that go through different waste management options before 
reaching their end of life, an average score can be calculated as presented below:

𝐴𝑣𝑔. 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑐𝑖𝑟𝑐𝑢𝑙𝑎𝑟𝑖𝑡𝑦 =
𝑃𝐶1𝑠𝑡 + 𝑃𝐶2𝑛𝑑 + 𝑃𝐶3𝑟𝑑 …………𝑃𝐶𝑛

𝑛

where, PC1st, PC2nd, PC3rd PCn represents product circularity demonstrated by the product that is capable of 
being reused and recycled and n refers to the product’s number of lives taken into account. 

References:

D3.1, D3.2 and D3.3 for definitions and 
proposed thresholds;

The Directorate General- European Commission, “Guidance on the Interpretation of Key Provisions of Directive 2008/98/EC on Waste”.
Department of Environment, Food and Rural Affairs, “Guidance on Applying the Waste Hierarchy”; The Directorate General- European 

Commission, “Guidance on the Interpretation of Key Provisions of Directive 2008/98/EC on Waste”.

Definition of the Indicator: The product circularity metric has been designed to give a circularity score 
between “0-3” based on the consolidated performance of the product at the end of its use prior to entering a 
single or a combination of EoL routes to their “grave”. 

The metric bases its scoring principle on the material and energy consumption/ conservation preference laid 
out within the WFD’s Waste Hierarchy . A linear progression scoring system was adopted to provide a unique 
score for each of the tiers in the Waste Hierarchy, with the most preferred “preparation for reuse” taking the 
score of 3 and the least preferred “disposal” taking a score of 0. It would be possible to introduce or 
granularize the scores further to sub-parameters, for example, pyrolysis and gasification within the option 
“other recovery” may carry exemplary scores like 0.5 or 0.7. 

The “waste hierarchy” ranks waste management options according to what is best for the environment. The 
definitions of each of these EoL options, within the context of this metric, have been adopted as they are. 
Only post-consumer products fall within the scope of this metric’s applicability. As a result, the “Waste 
prevention” option which addresses the reduction in material consumption and reuse of production scrap has 
been excluded. 
According to the WFD (2008), reuse is a means of waste prevention, nevertheless, it is not a waste 
management operation .
Products in use and post-consumer products will ultimately enter one or a combination of the different EoL
routes presented within the waste hierarchy.

STAR-ProBio Criteria 
and Indicator Profiles
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Criteria: Product circularity



Indicator: 
Product circularity

Relevant Chain of Custody Interfaces: 
End of Life

Principle: 
Promote circular and efficient use of 

materials

Criteria: Product circularity

Pre-conditions for applicability

The calculation of this indicator for a bio-based product requires caution as it is a
comparative indicator that must be compared with already categorised similar bio-based
products. This categorisation may be done by the certification schemes, who will also have
to establish baseline values for each category.

Depending on the general framework methodology of the respective certification scheme,
the approach regarding the establishment of baseline values for comparison, and the
methodology for data collection and accounting values may vary.

The definition of specific thresholds in certification schemes could be based on the results
of STAR-ProBio WP3

Limitations

The application of this indicator in the context of product certification requires the above 
mentioned pre-conditions as well as the definition of appropriate baseline and threshold 
values for reference products. 

The consideration of Product Circularity is currently not a state-of-the-Art indicator in 
sustainability certification schemes.

For a simplification of the general calculation procedure, certification schemes might define 
appropriate ranges of potential baseline values for different conversion processes .  

STAR-ProBio Criteria
and Indicator Profiles

Page 2 of 2

Contribution to SDGs

12.2 By 2030, achieve the sustainable management and efficient use of
natural resources.
12.4 By 2020, achieve the environmentally sound management of chemicals
and all wastes throughout their life cycle, in accordance with agreed
international frameworks, and significantly reduce their release to air, water
and soil in order to minimize their adverse impacts on human health and the
environment.
12.5 By 2030, substantially reduce waste generation through prevention,
reduction, recycling and reuse.
12.6 Encourage companies, especially large and transnational companies, to
adopt sustainable practices and to integrate sustainability information into
their reporting cycle.
12.7 Promote public procurement practices that are sustainable, in
accordance with national policies and priorities.
12.8 By 2030, ensure that people everywhere have the relevant information
and awareness for sustainable development and lifestyles in harmony with
nature.



Indicator: 
EoL Secondary resource productivity 

Relevant Chain of Custody Interfaces: 
Biomass processing, transport and storage, 
processing, end of life

Principle: 
Promote circular and efficient use of 

materials

Application within CERTIFICATION SCHEME

Calculation 

This indicator can be calculated with the following formula:

𝑺𝒆𝒄𝒐𝒏𝒅𝒂𝒓𝒚 𝒓𝒆𝒔𝒐𝒖𝒓𝒄𝒆 𝒑𝒓𝒐𝒅𝒖𝒄𝒕𝒊𝒗𝒊𝒕𝒚 𝑺𝑹𝑷 =
𝑴𝒎𝒂𝒊𝒏.𝒓𝒆.𝒇𝒓𝒂𝒄

𝑴𝒓𝒆𝒄𝒚𝒄

𝑀𝑚𝑎𝑖𝑛.𝑟𝑒.𝑓𝑟𝑎𝑐 = Fraction of the target recycled material resulting from the process (kg)
𝑀𝑟𝑒𝑐𝑦𝑐 = Total mass of the recyclate (feedstock for the EoL process) (kg) (can also be 

alternated with a functional unit of study)

References:

D3.1, D3.2 and D3.3 for definitions and proposed thresholds

Definition of the Indicator: 
Secondary resource productivity highlights the capability of the managed EoL process to transform the 
post-consumer product into re-useable useful secondary materials, which can be termed as the target 
product and co-products. Nevertheless, the quality of the secondary material resulting from the 
resource recovery process must be of acceptable quality for this process to be feasible. This aspect is 
taken into consideration within the PEF-CFF approach where secondary resource productivity is defined 
as the ratio of the total amount of recycled target fraction (kg) (secondary material) generated from the 
process to the per unit mass of the recyclate (feedstock for the recycling process) (kg) entering the 
material recovery facility for recycling (mechanical or chemical). 

This is a quantitative indicator suitable for application to mechanical or chemical recycling approaches 
only. 

It is essential to note that these indicators can either be used independently or in combination with LCA, 
with outcomes interpreted in accordance to an appropriate functional unit. In this case, the outcome 
will be measured as kg of recycled fraction per functional unit of study. 

STAR-ProBio Criteria 
and Indicator Profiles
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Criteria: Secondary resource productivity 



Indicator: 
EoL Secondary resource productivity

Relevant Chain of Custody Interfaces: 
Biomass processing, transport and storage, 
processing, end of life

Principle: 
Promote circular and efficient use of 

materials

Criteria: Secondary resource productivity 

Pre-conditions for applicability

The calculation of this indicator for a bio-based product requires caution as it is a
comparative indicator that must be compared with already categorised similar bio-based
products. This categorisation may be done by the certification schemes, who will also have
to establish baseline values for each category.

Depending on the general framework methodology of the respective certification scheme,
the approach regarding the establishment of baseline values for comparison, and the
methodology for data collection and accounting values may vary.

Furthermore, the calculation of the secondary resource productivity for production
synthesis in those cases where there are more than one certified processing facility, will
require the establishment of appropriate instruments to transport information of each
processing facility.

Limitations

The application of this indicator in the context of product certification requires the above 
mentioned pre-conditions as well as the definition of appropriate baseline and threshold 
values for reference products. 

The consideration of secondary resource productivity is currently not a state-of-the-Art 
indicator in sustainability certification schemes.

For a simplification of the general calculation procedure, certification schemes might define 
appropriate ranges of potential baseline values for different conversion processes .  

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

12.2 By 2030, achieve the sustainable management and efficient use of
natural resources.
12.4 By 2020, achieve the environmentally sound management of chemicals
and all wastes throughout their life cycle, in accordance with agreed
international frameworks, and significantly reduce their release to air, water
and soil in order to minimize their adverse impacts on human health and the
environment.
12.5 By 2030, substantially reduce waste generation through prevention,
reduction, recycling and reuse.



Indicator: 
Soil erosion

Relevant Chain of Custody Interfaces: 

Biomass production, Biomass processing 

Principle: 
Reduce the negative impacts on 

ecosystems and biodiversity

Application within CERTIFICATION SCHEME

Calculation
Soil losses are represented by the following equation:

A= R ∙ L ∙ S ∙ K ∙ C ∙ P

where:

A (Mg ha-1 yr-1) is the annual average soil erosion,
R (MJ mm h-1 ha-1 yr-1) is the rainfall-runoff erosivity factor,
K (Mg h MJ-1 mm-1) is the soil erodibility factor,
L (dimensionless) is the slope length factor,
S (dimensionless) is the slope steepness factor,
C (dimensionless) is the land cover and management factor,
P (dimensionless) is the soil conservation or prevention practices factor.

The parameters R, K, L and S are specific to the location where the activity takes place.
Parameter C is specific to the vegetation, that is the crop cultivated in the cases of our interest.
Finally, P depends on management practices adopted by the farmers. A good example with default
values is provided by the Ontario Ministry of Agriculture, Food and Rural Affairs.

References:

D2.2 for definitions;
D3.1 for proposed thresholds;

http://www.omafra.gov.on.ca/english/engineer/facts/12-051.htm, accessed July 2018;
An Assessment of the Global Impact of 21st Century Land Use Change on Soil Erosion. Borrelli et al. 

2017;
USDA-Agricultural Research Service, Revised Universal Soil Loss Equation Version 2 (RUSLE 2), 

Washington DC, USA, 2013
Renard, KG, GR Foster, GA Weesies, DK McCool, and DC Yoder, coordinators. Predicting Soil Erosion 
by Water: A Guide to Conservation Planning with the Revised Universal Soil Loss Equation (RUSLE). 

US Department of Agriculture, Agriculture Handbook No. 703, 404 pp, 1997.

Definition of the Indicator: This  indicator  assesses  soil  erosion  based  on  the  RUSLE  model,  a 
revised  version  of  the Universal Soil Loss Equation (USLE) documented by Wischmeier and Smith in 
1978. Soil erosion describes the process of removing and transporting soil particles by means of 
water or wind, which occurs if the inherent resistance of the soil against mechanical influences is not 
given anymore. The loss of soil affects the water and nutrient cycles as well as the general soil 
productivity. It is therefore relevant to bio-based materials. 

Further description:
This criteria and indicator could be applied in certification schemes as an option supporting regional 
risk assessments in the area of biomass production or the production of biobased products. This risk 
assessment could help to define audit intensities or additional requirements and measures related 
to, for example management plans to maintain soil quality.  

The consideration of this criteria and indicator is currently not state-of-the-Art in sustainability 
certification schemes.
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Indicator: 
Soil erosion

Relevant Chain of Custody Interfaces: 

Biomass production, Biomass processing

Principle: 
Reduce the negative impacts on 

ecosystems and biodiversity

Criteria: Soil Quality

Pre-conditions for applicability

Data collection and process:
The calculation of this indicator requires actual data specific to the location where
the activity takes place and to vegetation, that is the crop cultivated in the cases of
our interest. Furthermore, regional and crop specific default values could help to
reduce the overall effort for the calculation of this criteria and indicator.

Limitations:
The application of this indicator in the context of product certification requires the
above mentioned pre-conditions.

The consideration of this criteria and indicator (as defined by STAR-ProBio) is
currently not state-of-the-Art in sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

15.1 By 2020, ensure the conservation, restoration and sustainable use of
terrestrial and inland freshwater ecosystems and their services, in particular
forests, wetlands, mountains and drylands, in line with obligations under
international agreements.
15.2 By 2020, promote the implementation of sustainable management of all
types of forests, halt deforestation, restore degraded forests and substantially
increase afforestation and reforestation globally
15.3 By 2030, combat desertification, restore degraded land and soil,
including land affected by desertification, drought and floods, and strive to
achieve a land degradation-neutral world.
15.4 By 2030, ensure the conservation of mountain ecosystems, including
their biodiversity, in order to enhance their capacity to provide benefits that
are essential for sustainable development
15.5 Take urgent and significant action to reduce the degradation of natural
habitats, halt the loss of biodiversity and, by 2020, protect and prevent the
extinction of threatened species.



Indicator: 
Land use, soil quality index

Relevant Chain of Custody Interfaces: 

Biomass production, Biomass processing 

Principle: 
Reduce the negative impacts on 

ecosystems and biodiversity

Application within CERTIFICATION SCHEME

References:

D2.2 for definitions;
D3.1 for proposed thresholds;

LANCA Land Use Indicator Value Calculation in Life Cycle Assessment –Method Report. Beck et al. 
2010;

LANCA ® Characterization Factors for Life Cycle Impact Assessment. Bos et al. 2016
PEFCR Guidance 6.3

Definition of the Indicator: This indicator relates to the ability of the soil to sustain four essential 
functions: biotic production, erosion resistance, mechanical filtration and groundwater 
replenishment. This indicator represents an aggregation of these four functions. The  aggregation 
scheme  was  defined  by  the  European  Commission  Joint Research Centre (JRC). The impact 
metric is expressed in Pt (points, i.e. dimensionless). It is relevant to bio-based materials. 

This indicator is included in the PEFCR Guidance 6.3.

Further description:
This criteria and indicator could be applied in certification schemes as an option supporting regional 
risk assessments in the area of biomass production or the production of biobased products. This risk 
assessment could help to define audit intensities or additional requirements and measures related 
to, for example management plans to maintain soil quality.  
The consideration of this criteria and indicator is currently not state-of-the-Art in sustainability 
certification schemes.

STAR-ProBio Criteria
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Criteria: Soil Quality

Calculation of this indicator could be done using the LCA approach and the Soil quality index based
on LANCA model EC-JRC, based on LANCA indicators. The result is expressed in points
(dimensionless).
For a simplification of the general calculation procedure, certification schemes might define
appropriate guidance documents for the calculation and interpretation of this LCA indicator in a
specific region. This is a necessary step to ensure a harmonised application.

Certification schemes might furthermore define regional specific default values as well as guidance
for interpretation. Based on this assessment subsequent measures for the implementation of
appropriate mitigation strategies to avoid decline in soil quality due to the production of a biomass
feedstock or a biobased product can be developed.



Indicator: 
Land use, soil quality index

Relevant Chain of Custody Interfaces: 

Biomass production, Biomass processing

Principle: 
Reduce the negative impacts on 

ecosystems and biodiversity

Criteria: Soil Quality

Pre-conditions for applicability

Data collection and process:
The calculation of this indicator requires actual data specific to the location where
the activity takes place and to vegetation, that is the crop cultivated in the cases of
our interest. Furthermore, regional and crop specific default values could help to
reduce the overall effort for the calculation of this criteria and indicator.

Limitations:
The application of this indicator in the context of product certification requires the
above mentioned pre-conditions.

The consideration of this criteria and indicator (as defined by STAR-ProBio) is
currently not state-of-the-Art in sustainability certification schemes.
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Contribution to SDGs

15.1 By 2020, ensure the conservation, restoration and sustainable use of
terrestrial and inland freshwater ecosystems and their services, in particular
forests, wetlands, mountains and drylands, in line with obligations under
international agreements.
15.2 By 2020, promote the implementation of sustainable management of all
types of forests, halt deforestation, restore degraded forests and substantially
increase afforestation and reforestation globally
15.3 By 2030, combat desertification, restore degraded land and soil,
including land affected by desertification, drought and floods, and strive to
achieve a land degradation-neutral world.
15.4 By 2030, ensure the conservation of mountain ecosystems, including
their biodiversity, in order to enhance their capacity to provide benefits that
are essential for sustainable development
15.5 Take urgent and significant action to reduce the degradation of natural
habitats, halt the loss of biodiversity and, by 2020, protect and prevent the
extinction of threatened species.



Indicator: 
Terrestrial eutrophication potential

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, EoL

Principle: 
Reduce the negative impacts on ecosystems 

and biodiversity

Possible application within a CERTIFICATION SCHEME

Calculation 

Calculation of the terrestrial eutrophication potential expressed in g PO4
3--eq./functional unit

Calculation for the product at the last interface of the CoC, in analogy to the carbon footprinting systematic of
the EU RED:

E = eec + ep + etd + eu

E = total emissions of the product under certification; 
eec =  emissions from the extraction or cultivation of raw materials; 

ep =  emissions from processing; 
etd =  emissions from transport and distribution; 

eu =  emissions from the use of the certified product

For a simplification of the general calculation procedure, certification schemes might define appropriate
emission factors for eutrophying emissions for each of the relevant Chain of Custody elements.

Threshold for Certification

The terrestrial eutrophication potential of the bio-based product has to be compared to a defined and
accepted comparator. The total eutrophication potential in gPO4

3--eq./functional unit of the biobased product
has to be X% below the comparator.

References:

D2.2 for definitions
D3.1 for proposed thresholds

Directive 2018/2001 of the European Parliament and of the Council of 11 December 2018 on the promotion of the use of 
energy from renewable sources (recast)

Additional:
PEFCR Guidance 6.3 EF-Eutrophication terrestrial. 

Seppäla et al. (2006). IntJLCA 11(6): 403-416. Accumulated Exceedance. 
Seppälä et al. 2006. - The Role of Atmospheric Dispersion Models and Ecosystem Sensitivity in the Determination of 

Characterisation Factors for Acidifying and Eutrophying Emissions in LCIA. 
Posch et al. 2008.

Definition of the Indicator: 
Eutrophication is related to the emission of nutrients into the environment which leads to 
abnormal productivity. 

Terrestrial eutrophication addresses impacts from nutrients (mainly nitrogen and 
phosphorus) from sewage outfalls and fertilized farmland which accelerate the growth of 
vegetation in soil. The degradation of organic material consumes oxygen resulting in oxygen 
deficiency, which is in general harmful to biotopes. Emissions  of  ammonia, nitrates, 
nitrogen oxides and phosphorous to air or water all have an impact on eutrophication. The 
result is expressed using the reference unit, g PO4

3-equivalents.

It is in general related to agricultural activities. It is relevant to bio-based materials.

STAR-ProBio Criteria
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Criteria: Terrestrial eutropication



Indicator: 
Terrestrial eutrophication potential

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, EoL

Principle: 
Reduce the negative impacts on ecosystems 

and biodiversity

Criteria: Terrestrial eutropication

Pre-conditions for applicability

Data collection and process: The calculation of the eutrophication potential of a
bio-based products requires the availability of actual information regarding
direct and upstream eutrophying emissions, mainly ammonia, nitrates,
nitrogen oxides and phosphorous.

Management of Information along the CoC: Depending on the general
framework methodology of the respective certification scheme, the approach
regarding data collection and the use of emission factors from scientific
literature or life-cycle-inventory databases might be closely linked to
established methodologies for carbon footprinting in product certification (e.g.
according to the EU RED framework).

Furthermore, the calculation of the total eutrophying emissions related to a
bio-based product under certification requires the establishment of
appropriate instruments to transport information related to the emissions of
each CoC element. The total emissions will be calculated at the last interface,
summarising the different results of each interface.

Limitations: The application of this indicator in the context of product
certification requires the above mentioned pre-conditions as well as the
definition of appropriate threshold values for reference products.

The consideration of terrestrial eutrophication is currently not a state-of-the-
Art indicator in sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles
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Contribution to SDGs

15.1 By 2020, ensure the conservation, restoration and sustainable use
of terrestrial and inland freshwater ecosystems and their services, in
particular forests, wetlands, mountains and drylands, in line with
obligations under international agreements.
15.3 By 2030, combat desertification, restore degraded land and soil,
including land affected by desertification, drought and floods, and strive
to achieve a land degradation-neutral world.
15.4 By 2030, ensure the conservation of mountain ecosystems,
including their biodiversity, in order to enhance their capacity to
provide benefits that are essential for sustainable development



Relevant Chain of Custody Interfaces: 
Last interface

Principle: 
Promote transparency

Application within CERTIFICATION SCHEME

Transparency about social responsibility is a basic prerequisite for a sustainable consumption. 
Increasing and irresponsible consumption leads to ecological destruction and negative social 
impacts. Possibly also the consumer is at risk due to hazardous product content. Therefore, it is 
essential that consumers are informed about the impacts of a product/organization/site in order to 
can assume responsibility for their consumption. The indicators to assess fair salary are:

• There has been compliance with regulations regarding transparency 

• There have been no consumer complaints regarding transparency 

• A sustainability report has been published about the economic, environmental and social impacts 
of its activities 

• The sustainability report has driven the company to set goals and to provide changes more 
effectively 

Threshold: There has been compliance with regulations regarding transparency. There has been no 
consumer complains regarding transparency

References:
D6.2 for the indicator selections; D6.3 for the definitions

D6.4 For the End of Life considerations;  D6.3 for the questionnaire;  International Conventions and Agreements; ILO 
Convention (n° 26) Minimum Wage-Fixing Machinery Convention; UNEP/SETAC Life cycle susteinability assessment

Definition of the criteria:
This criteria assess if the organization communicates on all issues regarding its product and social 
responsibility in a transparent way.

Further description:
Organizational transparency enables an informed choice for the consumer without intent to mislead 
or conceal. There are certification standards, labels, and special indices that may be used to provide 
information about performance regarding social responsibility. While other strategies may be used 
to communicate with consumers, these approaches simplify the communication between 
organization and consumer.

STAR-ProBio Criteria
and Indicator Profiles
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Criteria: Transparency in the bomass processig process



International Targets/Recommended Standards 
- G3 Sustainability Reporting Guidelines 
- ISO 26000: Guidance on Social Responsibility ! International Chamber of Commerce 
- OECD Guidelines for Multinational Enterprises (General Policies)

Pre-conditions for applicability

Assessment of data
There are three forms of Social LCA data: quantitative, semi-quantitative (yes/no or rating scale 
responses) and qualitative (descriptive text). For this subcategory, qualitative and semi-quantitative data 
might describe on one hand the organization’s communication regarding consumer risks and 
environmental and social impacts of the product/organization/site and on the other hand the real social 
and environmental impacts. 

National and International Data Availability and Sources 

Site-specific data source examples 
- Interviews with consumer protection offices 
- Interviews with consumers 
- Interviews with employees 
- Interviews with management 
- Interviews with governmental agencies 
- Interviews with non-governmental organizations 
- Organization-specific reports, such as GRI reports 
- Site-specific social impact assessment reports

Limitations

Major limitations of this subcategory have not been identified. This does not imply that indicators listed 
are ideal measures of impact. As with any assessment, measurement error and bias in indicators can 
affect the accuracy of conclusions.
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Relevant Chain of Custody Interfaces: 
Last interface

Principle: 
Promote transparency

STAR-ProBio Criteria 
and Indicator Profiles

Criteria: Transparency in the bomass processig process

Contribution to SDGs

12.6 Encourage companies, especially large and transnational companies, to
adopt sustainable practices and to integrate sustainability information into
their reporting cycle.
12.7 Promote public procurement practices that are sustainable, in
accordance with national policies and priorities.
12.8 By 2030, ensure that people everywhere have the relevant information
and awareness for sustainable development and lifestyles in harmony with
nature.



Indicator: 
Waste factor 

Relevant Chain of Custody Interfaces: 
Manufacturing/Processing; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Application within CERTIFICATION SCHEME

Calculation of the indicator, following this equation:

𝑊𝑎𝑠𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 (𝐸𝑜𝐿/𝑀𝑎𝑛𝑢𝑓𝑎𝑐𝑡 −𝑊𝐹 ) =
𝑀𝑇𝑜𝑡𝑊

𝑀𝑚𝑎𝑖𝑛.𝑟𝑒.𝑓𝑟𝑎𝑐 +𝑀𝑐𝑜.𝑟𝑒.𝑓𝑟𝑎𝑐

𝑀𝑇𝑜𝑡𝑊 = Total mass of waste generated from the process (kg)
𝑀𝑐𝑜.𝑟𝑒.𝑓𝑟𝑎𝑐 = Total mass of recycled co-products generated from the process (kg)
𝑀𝑚𝑎𝑖𝑛.𝑟𝑒.𝑓𝑟𝑎𝑐 = Total mass of recycled main product generated from the EoL process (kg)

Note: The parameters Mmain.re.frac and Mco.re-frac can be alternated with the functional unit of
study

References:

D3.1, D3.2 and D3.3 for definitions and proposed thresholds

Description
The waste factor indicator can be applied for the EoL phase and the manufacturing phase. 
Based on the metric commonly used in the industry to achieve waste reduction, the Waste 
factor quantifies the total amount of waste generated including the solid, liquid and gaseous 
emissions (which may include fractions of the main feed, solvents and catalysts) and 
unusable products of mechanical or chemical recycling, slag from incineration and residual 
material from composting processes that are destined for landfill with or without treatment.  
The Waste factor is defined as the total amount of waste generated from a given operation 
(EoL or manufacturing) applied to the unit mass to the total amount of secondary materials 
generated as main product and co-products.

STAR-ProBio Criteria 
and Indicator Profiles
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Criteria: Waste Factor



Indicator: 
Waste factor 

Relevant Chain of Custody Interfaces: 
Manufacturing/Processing; End-of-Life

Principle: 
Promote circular and efficient use of 

materials

Criteria: Waste Factor

Pre-conditions for applicability

The calculation of this indicator requires caution as it is a comparative indicator that
must be compared with already categorised similar bio-based products. This
categorisation may be done by the certification schemes, who will also have to
establish baseline values for each category.

Depending on the general framework methodology of the respective certification
scheme, the approach regarding the establishment of baseline values for
comparison, and the methodology for data collection and accounting values may
vary.

Furthermore, the calculation of the this indicator for different elements of the CoC
will require the establishment of appropriate instruments to transport information.

Limitations:

The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products (please see WP3 results for further insights).

The consideration of this criteria and indicator is currently not state-of-the-Art in
sustainability certification schemes.

STAR-ProBio Criteria
and Indicator Profiles

Page 2 of 2

Contribution to SDGs

12.2 By 2030, achieve the sustainable management and efficient use of natural
resources.
12.3 By 2030, halve per capita global food waste at the retail and consumer levels
and reduce food losses along production and supply chains, including post-harvest
losses
12.4 By 2020, achieve the environmentally sound management of chemicals and all
wastes throughout their life cycle, in accordance with agreed international
frameworks, and significantly reduce their release to air, water and soil in order to
minimize their adverse impacts on human health and the environment.
12.5 By 2030, substantially reduce waste generation through prevention, reduction,
recycling and reuse.



Indicator: 
Water scarcity

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, EoL

Principle: 
Reduce the negative impacts on 

ecosystems and biodiversity

Application within CERTIFICATION SCHEME

Calculation of the impact on water availability could be done using the LCA approach and the
Available WAter REmaining (AWARE) model. The result is expressed in m3

water deprived-eq.

For a simplification of the general calculation procedure, certification schemes might define
appropriate guidance documents for the calculation and interpretation of this LCA indicator in a
specific region. This is a necessary step to ensure a harmonised application.

Thresholds

Certification schemes might define regional specific thresholds for this criteria and indicator, as well
as subsequent measures in order to implement appropriate mitigation strategies to avoid water
scarcity due to the production of a biomass feedstock or a biobased product.

References:

D2.2 for definitions
D3.1 for proposed thresholds

The WULCA Consensus Characterization Model for Water Scarcity Footprints: Assessing Impacts of 
Water Consumption Based on Available Water Remaining (AWARE). Boulay et al. 2017.

PEFCR Guidance 6.3

Definition of the Indicator: The indicator aims to capture the potential of water deprivation, to  
either humans or ecosystems, building on the assumption that the less water remaining available 
per area, the more likely another user will be deprived. It measures the deprivation of water by 
considering water availability versus water requirements in a given area. It is therefore mostly 
relevant to bio-based materials, especially when irrigation is involved. This indicator is included in 
the PEFCR Guidance 6.3 It is based on the AWARE 100 model, the  recommended method from 
WULCA for water consumption impact assessment in LCA. The impact metric is expressed in m3 of 
water deprived equivalents.

Further description:
This criteria and indicator could be applied in certification schemes as an option supporting regional 
risk assessments in the area of biomass production or the production of biobased products. This risk 
assessment could help to define audit intensities or additional requirements and measures related 
to, for example management plans to mitigate water scarcity.  

Mandatory indicator under the PEFCR Guidance framework. 
The consideration of this criteria and indicator is currently not state-of-the-Art in sustainability 
certification schemes.
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Indicator: 
Water scarcity

Relevant Chain of Custody Interfaces: 

Biomass production, Waste and Residues, 
Biomass processing, Transport and Storage, 
EoL

Principle: 
Reduce the negative impacts on 

ecosystems and biodiversity

Criteria: Water availability

Pre-conditions for applicability

Data collection and process:
The calculation of this indicator requires actual data regarding water use from the
processes involved in the CoC of the product under assessment. Furthermore, in
order to implement this criteria and indicator into a risk assessment approach,
general data regarding water availability and scarcity are necessary for the respective
region where the biomass production or the production of the biobased product
takes place.

Depending on the general framework methodology of the respective certification
scheme, the approach regarding data collection might be closely linked to established
methodologies for carbon footprinting in product certification (e.g. according to the
EU RED framework).

Limitations:
The application of this indicator in the context of product certification requires the
above mentioned pre-conditions as well as the definition of appropriate threshold
values for reference products.
The consideration of this criteria and indicator is currently not state-of-the-Art in
sustainability certification schemes.
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Contribution to SDGs

6.1 By 2030, achieve universal and equitable access to safe and affordable 
drinking water for all.
6.3 By 2030, improve water quality by reducing pollution, eliminating 
dumping and minimizing release of hazardous chemicals and materials, 
halving the proportion of untreated wastewater and substantially increasing 
recycling and safe reuse globally.
6.4 By 2030, substantially increase water-use efficiency across all sectors and 
ensure sustainable withdrawals and supply of freshwater to address water 
scarcity and substantially reduce the number of people suffering from water 
scarcity.

15.1 By 2020, ensure the conservation, restoration and sustainable use of 
terrestrial and inland freshwater ecosystems and their services, in particular 
forests, wetlands, mountains and drylands, in line with obligations under 
international agreements.


