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Abstract

This document is developed as part of the work under the STAR-ProBio project and
is intended as a basis for a standard (national or industry). It is based on the
Integrated Assessment Tool (IAT), which 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 represents a tool that can be applied by
companies for sustainability self-assessment, benchmarking, eco-design and pre-
check sustainability certification process.
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herein enclosed. This document is subject to updates, revisions and extensions by
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Sustainable Development Goal
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Product Environmental Footprint
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Executive summary

This document is developed as part of the work under the STAR-ProBio project and is intended
as a basis for a standard (national or industry). An early draft of the document has been
submitted for evaluation to CEN, the European Standardization Committee, and the comments
given used to develop this document. The groundwork for development of SAT-ProBio
standardization document was the Integrated Assessment Tool (IAT), integrally described in part
B of D8.2.

The 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. Furthermore, the proposed tool combines system
approach with product approach.

STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products
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1. Introduction

It is widely accepted that sustainability at large encompasses environmental, social and
economic aspects [1]. This document represents a tool, which operationalizes the results of the
STAR-ProBio research project! in order to allow a sustainability assessment. This to further
support European Bioeconomy strategy and policies [2], [3]. The landscape of sustainability
assessment tools is however 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.

STAR-ProBio constitutes a multidisciplinary and multi-actor collaborative project. It 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. A significant number
of well-developed and relevant sustainability assessment and certification schemes exists within
the different sectors and niches of the bioeconomy. However, STAR-ProBio identified a nhumber
of potential gaps regarding sustainability principles, criteria and indicators within the existing
schemes.

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),
social LCA (S-LCA), and techno-economic assessment of life cycle costing (LCC) To this aim, an
integral part of STAR-ProBio was the adoption of life-cycle methodologies for sustainability
assessment in the form of SAT-ProBio framework. The approach is coherent with the current
European sustainability standard (EN 16571) through extending the criteria and indicators to
new sustainability areas identified by STAR-ProBio project (ILUC, circularity, s-LCA, LCC).

The STAR-ProBio project, developed the SAT-ProBio framework, integrally described in D8.2 [4].
This 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. Both tools can be used
by stakeholders and companies in order to assess specific bio-based products sustainability.

The Integrated Assessment Tool (IAT) is a sustainability assessment and communication tool
which operationalizes main results of the STAR-ProBio. For each pillar of sustainability:
economic, social and environmental, the IAT develops a set of criteria and qualitative &
quantitative indicators (to which principles have been associated following the definitions
reported in EN 16571 and ISO 13065) and related metrics and methodologies. The IAT laid down
in this document is intended to address aspects of the whole life cycle of a bio-based product
fixing for each aspect a thresholds or expected requirements for the case studies. Some
thresholds are pending whereas for others just indicative value have been defined.

This document provides a methodological framework and technical requirements. It 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;

! STAR-ProBio (Sustainability Transition Assessment and Research of Bio-based Products) is a
project subsidized under the Horizon 2020 programme, Grant Agreement Number 727740
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- 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 [5];

- 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.

2. Scope

This document provides a methodological framework for conducting an integrated sustainability
assessment of bio-based products addressing their most relevant environmental, social and
economic aspects from a life cycle perspective.

This framework is of use to organizations (bio-based industry) for conducting internal
sustainability assessments of their products for benchmarking, eco-design and sustainability
classification (e.g. check-list) purposes.

For each pillar of sustainability (economic, social and environmental), this document proposes a
set of criteria and qualitative & quantitative indicators and related metrics and methodologies.

This document addresses the whole life cycle of a bio-based product. It is intended to be used
by the organization that transforms the bio-based product into its final use.

NOTE The framework allows organizations to investigate what are the interactions of a bio-
based product on a wide range of sustainability areas, enabling them to identify area of
improvement (eco-design), benchmarking and to be more transparent with all stakeholder
groups.

3. Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

EN 16214-1, Sustainability criteria for the production of biofuels and bioliquids for energy
applications - Principles, criteria, indicators and verifiers - Part 1: Terminology

EN 16751, Bio-based products - Sustainability criteria

EN 16848, Bio-based products - Requirements for Business to Business communication of
characteristics using a Data Sheet

EN 16935, Bio-based products - Requirements for Business-to-Consumer communication and
claims

ISO 13065, Sustainability criteria for bioenergy

STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products
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3.1. Terms and definitions

For the purposes of this document, the terms and definitions given in EN 16214-1 and EN 16751
and the following apply.

benchmark (noun)
reference point against which something is evaluated

benchmarking (verb)
act of determining (or judging) alignment with the fixed reference point

4. Purpose of this document

A methodological guidance (or tool) for conducting an integrated sustainability assessment of
bio-based products addressing their most relevant environmental, social and economic aspects,
from a life cycle perspective is described. 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.

For each pillar of sustainability: economic, social and environmental, this document develops a
set of criteria and qualitative & quantitative indicators (to which principles have been associated
following the definitions from EN 16751) and related metrics and methodologies. The document
is intended to address aspects of the whole life cycle of a bio-based product fixing for each aspect
a thresholds or expected requirements for the case studies. Some thresholds are pending
whereas for others just indicative value have been defined.

The resulting proposed score system allows to identify how far a bio-based product performs
compared to an aspirational performance.

5. Structure

5.1 Sustainability assessment and areas of protection

An Integrated Assessment Tool (IAT), providing a methodological framework for assessing the
sustainability aspects related to bio-based products from a life cycle thinking perspective, shall
be established.

The IAT shall encompass the three dimensions of sustainable development (social, economic and
environmental) and the cross-cutting aspects, such as circularity and indirect land-use change
(ILUC) (Figure 1).

STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products
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Figure 1: Sustainability Aspects of the IAT

The tool consists of 33 impact categories and related areas of protection of which 11 regarding
the environmental area, 14 for the social area, 1 for the economic area and 6 related to
circularity. In addition, ILUC risk in the production of bio-based products should be considered
in the IAT. The identified impact categories are listed in Figure 2.
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Figure 2: Identified impact categories and related sustainability pillars

5.2 Basics of the IAT

For the identified areas of protection, principles and criteria shall be defined. These should be in
line with EN 16751 and ISO 13065.

NOTE 1 Specific standard for products are for instance, NTA 8080-1 [6] and ISCC [7].
Qualitative and preferably quantitative indicators shall be set. For each indicator related metrics

and associated methodologies shall be described, providing indications on their measurement
like the identification of the life cycle step where the indicator is requested.

10
STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products



N,
Sl
%N ProBio

The IAT framework consists of 24 principles, 32 criteria and 48 indicators as described in Table
1 (see for more background Annex A). Some of the indicators are considered as 'major must'
(indicated in bold in Table 1). These are to be minimally addressed in order to claim any level of

sustainability.

Develop a comprehensive and applicable IAT to assess the sustainability of selected bio-based
products, by setting clear rules, guidelines and guidance, including a clear definition of
expectations (i.e. thresholds) and a scoring system.

Table 1: IAT Matrix including Principles, Criteria and Indicators

Principle Criteria Indicator
Mitigate climate The economic operator 1 Describe procedures taken to identify and minimize
change provides information on GHG emission and/or potential impacts on climate
how greenhouse gas change related to their operations.
(GHG) emissions related " - - -
to their operation are Prowdt_a the "Cradle to grave Global Warming
managed Potential (GWP) of the bio-based product
determined through LCA analysis (i.e. GWP bio)
Promote good air The economic operator 3 Provide the "Cradle to grave" particulate matter
quality provides information on emissions (PM) of the bio-based product (i.e. LCA
how air pollutants related analysis -> PM)
to their operations are
managed
Conserve and The economic operator 4 Describe measures taken to address the impacts on
protect water provides information on water quality and quantity identified related to the
resources how biomass producers production of biomass suppliers.
address the depletion
and quality of water.
The economic operator 5 Describe procedures to identify potential impacts and
provides information on provide water consumption related to their
how quality and quantity operations.
of water withdrawn and - -
released are addressed. [0 Provide the "Cradle to grave" water use of the bio-
based product (i.e. LCA analysis -> water
deprivation)
Protect soil quality The economic operator 7 Describe procedures to identify and address potential
and productivity provides information on impacts on soil quality, productivity and soil erosion
how biomass producers forces.
address soil quality, - -
erosion and productivity 8 Describe measures taken t_)y blomass produ_ce_rs to
address the impacts on soil quality, productivity and
soil erosion forces.

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

10 | Provide land occupation associated to the operation
and the erosion risk associated with the crop and
region. Provide the amount of specific soil loss for
bio-based product (i.e. LCA analysis -> soil erosion)

11 | Provide the "Cradle to grave" Land use of the bio-

based product (i.e. LCA analysis -> Land use - soil
quality index)

STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products
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Principle

Criteria

Indicator

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 resources
consumption are
addressed.

Provide the "Cradle to grave" Non-renewable energy
resources consumption for bio-based product (i.e.
LCA analysis -> Resource use fossil)

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

Provide the "Cradle to grave" potential impacts on
freshwater and terrestrial ecosystems for bio-based
product (i.e. LCA analysis -> Acidification Terrestrial
and Freshwater)

14

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

15

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

16

Describe procedures to identify potential impacts on
biodiversity.

17

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

The economic operator
provides information on
how biodiversity values
are addressed

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

Minimize the
impacts on human
health

The economic operator
provides information on
how human health values
are addressed within the

Describe measures taken to promote positive and
reduce negative impact on the human health within
the area of operation.

area of operation 20 | Provide the "Cradle_ to grave" potentia_l impacts on _
human health for bio-based product (i.e. LCA analysis
-> Cancer human health effects)
Reduce to a zero The economic operator 21 | Provide ILUC risk for the bio-based product
indirect Land-Use provides information on determined according to “ILUC Risk Tool”
Change (ILUC) risk. how high and low
Indirect Land-Use
Change (ILUC) risk of
biobased products is
addressed
Promote responsible | The economic operator 22 | Describe measures taken to avoid, reduce or find
use of high concern provides information on greener alternatives to the use of substances of very
materials how hazardous chemical high concern (SVHC) through a screening of the
is addressed product's raw materials against substances on the
hazardous chemical databases, SINLIST and
SUBSPORT.
Promote use of The economic operator 23 | Describe measures taken to promote the use of
renewable materials | provides information on renewable material resources and provides the % of
the use of renewable raw biogenic carbon / total carbon (Product renewability)
materials
Promote the use of The economic operator 24 | Describe measures taken to increase the use of

material circularity.
Minimize the use of

provides information on
the use of recycled

recycled or renewable raw materials and the
recyclability of the bio-based end product.

STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products
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Principle

Criteria

Indicator

virgin raw materials
and maximize the
recyclability of end
products

materials and how an
effective recyclability of
the bio-based product is
achieved

25

Provide the material circularity index (MCI) of
the bio-based product

Promote responsible | The economic operator 26 | Describe measures taken to manage and reduce the
waste management provides information on waste.
how waste is managed - .
and reduced 27 | Provide the amount of total non-valorised waste
generated per unit of product and useful co-product
The economic operator 28 | Provide guidance and clear instructions to the
provides information on consumers on how the bio-based product is to be
bio-based disposal disposed after use
Promote efficient The economic operator 29 | Describe measures taken to address energy efficiency
use of energy provides information on - - —
how energy efficiency 30 | Provide energy intensity i.e. heat and power sourced
related to their fror_n renewable and non—renewable_or internally-
operations is achieved derived pathways consumed per unit of product and
useful co-product.
Promote the use of The economic operator 31 | Describe measures taken to promote the use of
renewable energy provides information on renewable energy.
sources how the use of -
renewable energy 32 | Provide the share of renewable energy compared to
sources is promoted the overall energy coujsume_d for a given process or
processes under consideration.
Promote the The economic operator 33 | Describe measures taken to reduce the
minimisation of life provides information on environmental-related costs (e.g. internalization of
cycle costs the life cycle costing the environmental impacts)
associated with the including the - - - - - -
entire life cycle, environmental-related 34 | Provide the Societal I__|fe Cycle Costing (LCC) including
including external external costs external costs for society.
costs
(environmental
externalities)
Rgspect Labour The (elelntolnrlls ope_rator 35 | Describe measures taken to safeguard rights
Rights provides information on relating to forced labour including prohibiting
how forced labour is policies, evidences, incidents and corrective
addressed °© action plans and a plan-do-check-act process in
place to raise awareness on the topic
The (_acongm|c ope_rator 36 | Describe measures taken to address child
provides information on labour, including prohibiting policies, evidences
how child labour is (such as records on worker's age), incidents
addressed® and corrective actions plans and a plan-do-
check-act process in place to raise awareness
on the topic
The economic ope_rator 37 | Provide information regarding the salary of
provides information on workers, including the percentage of workers
how fair salary is whose wages meet at least legal minimum
addressed® standards, incidents of delayed payments,
percentage of workers paid a living wage or
receive additional social benefit
The economic operator 38 | Describe measures taken to address equal

provides information on
how equal opportunities
and discrimination are
addressed®

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

STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products
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Principle

Criteria

Indicator

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

Respect health and

The economic operator

- - . 40 | Describe measures taken to ensure the health
safety of end users provides information on and safety of end users (stage 5), including
how health and safety of evidence that the product is safe for users,
end users are addressed compliance with product safety laws and
programmes in place to raise awareness on
safety risks associated with the product.
Promote consumer | The economic operator 149 | pescribe measures taken to offer mechanisms for
satisfaction provides information on users (stage 5) to provide feedbacks, including
how they provide measures to improve the mechanism, if there are
feedback mechanisms surveys related to customers satisfaction and actions
taken in response to the results of these surveys
Promote The Feleltolnrlle ope_rator 42 | Describe measures taken to address transparency,
transparency provides information on including if there are compliance with regulations,
how transparency is consumer complaint, sustainability reporting and
addressed targets
Respect of health The economic operator |43 | pescribe measures taken to address health and safety
and safety of local provides information on of local communities, including noise, air emissions
communities how health and safety of etc.
local community are
addressed
Promote local The (elelntolnrlls ope_rator 44 | Describe measures taken to address local
development provides information on employment, including public commitments to grow
how local employment is local employment and the number of indefinite or
addressed temporary jobs (higher than 6 months) created or
lost during the reporting period
The ?CO”F’m'C ope_rator 45 | Describe measures taken to address economic
provides |nfo_rmat|on o development, including any policy, which prioritises
how economic buying goods and services from local suppliers
development is (regional or at national level), contribution to skill
addressed development, and the percentage of employees and
market share of the company that have grown in the
last 5 years
Respect land use The economic operator |4 | pescribe measures taken by the raw materials
rights provides information on producers (stage 1) to address land use rights,
how land use rights are including percentage of small-scale entrepreneurs
addressed who have documented legal rights to land and who
feel that their land rights are secured and if land
grabbing risk is being mentioned
Respect Food The economic operator |47 | pescribe measures taken by the raw materials

Security

provides information on
how they address food
security

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.
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Principle

Criteria

Indicator

Promote fair
competition in the
market

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

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

6. Step-by-step Assessment Methodology

6.1 Boundaries of the 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 the selected case studies.

The sustainability shall be developed and the following documented:

Description of the metrics and methodologies, needed for the execution of the sustainability
analysis of bio-based products (see 6.2);

Description of guidelines for the application of each indicator (see 6.3);

Description of the scoring system used (see 6.4);

Threshold values some of them specific for the product category the bio-based product
belongs to, 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;

The performed assessment shall reflect the real bio-based product life cycle under investigation.
The applicability of each of the criteria for the following parts of the product life cycle shall be
established and documented:

NOTE

1) Biomass production or acquisition;

2) Raw material feedstock production;

3) Bio-based product production;

4) Bio-based product transformation into a final use;

5) Product use;

6) End-of-life.

More detail is given in Figure A.1

6.2 Metrics and related methodological approaches and standards

The full list of principles, criteria and indicators for the product shall be developed and
documented. Per indicator the following shall be documented:

i. The indication of the product life cycle stage(s) covered by the indicator;
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ii. Threshold values that serve as a benchmark that a bio-based product meet
sustainable criteria in reference to given indicator (this is linked to the possible
establishment of minimum requirements);

iii. A score (linked to an established scoring system, see 6.3);

iv.  Indication of the comparability with fossil based counterparts or other bio-based
products;

v. The importance of the indicator (for example: major must, minor must or
recommendation);

It is necessary to consider all the 48 indicators in Table 1. Table B.1 presents an example of a
completed IAT framework derived from the STAR-ProBio project containing all the 48 indicators.

6.3 IAT Implementation

This subclause 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, a modular approach for data collection and assessment
is recommended.

This approach is based on the acquisition of data through a series of life-cycle-stage tailored
questionnaires, included in Annex D. As described in Figure 3, the applicant of the IAT (stage 4)
shall acquire data related to stage 3 directly from the bio-based material producers (stage 3)
using as a minimum the questionnaire presented in Figure D.3. In addition, the applicant is
responsible for responding to the questions related to stages 4, 5 and 6, respectively included
in Figures D.4, D.5 and D.6.

In turn, the information related to stage 2 has to be collected by the bio-base material
manufacturing (stage 3), using the questions provided in Figure D.2, while the information
related to stage 1, is collected by the raw material producers (stage 2), using Figure D.1.

D.4
- —) a
0.1
a

Non renewable N bl ]
rosources | 1 lerial production - . A
extraction — [ . : >

D3 Applicant os .

Biomass Renewable rau:.r Bio-based material Bio-based product Bio-based product End of life
production material production manufacturing manufacturing use
-

= >

D
Life cycle stages

Cradle to Gate - LCA results and other info on stages 1, 2 and 3

Figure 3 - Modular approach for data collection and assessment
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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. 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.

Table C.1 provides guidance on how to calculate/measure the performance of each indicator.

6.4 Elements of IAT
6.4.1 General

An IAT includes indicators, some of them are quantitative and other qualitative[8]. For all of
these, threshold values are proposed in order to determine “how well” the analysed bio-based
product performs in comparison to: (i) a good practice (e.g. the companies has a certain policy
in place), (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 the bold ones in Table 1). These requirements shall be met.

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",

NOTE Allocating a same weight for each indicator, is suggested by a recent study [9].

In addition, it has to be decided which indicators have the most important characteristic. Internal
and external consultations on these aspects should result in supporting results for the
interpretation and the judgment on the performance.

6.4.2 Presence of Internal Policies, Code of Conducts and Good Practices

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 4, 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 4 — Qualitative Internal Policy related IAT indicators

The total score of each stage (Tp) results from the sum of the weighted average scores along
the row, that is the indicators as showed in the following Formula (1):

T, = Yilo(@) (1)

where:
-k is the addressed aspect (indicator)
- G is the weighted average score for each indicator, calculated as follows:

a=Yn-o(W, X1,) (2)
where:
- n is the economic operator that operates in the correspondent stage
- Wh is the relevance of the economic operator expressed as the ratio between the material

amount produced by the n-economic operator divided of total used materials of the
corresponded stage
- I is the n® response

The column “Volume representativeness”, V, in Figure 4 corresponds to the representativeness
of economic operators that have replied to the questionnaire, calculated as follows:

vV =Y"_,(W, x 100) (3)

EXAMPLE 1If 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 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
coloured in green (existence of policy) or in red (absence of policy).
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6.4.3 LCA indicators

All the nine environmental-related LCA indicators will score 2 points when the LCA resulting value
is below the value of the reference product (threshold).

Figure 5 provides an example in which six out of the nine LCA indicators perform below the
reference value, obtaining a total of 12 points between them.

1 2 3 4 5 6 7 8 9 10

100

80
0,1 deaths .
5 60 . 20'CTUR L2molNe
40 9o
20

0,15 m3 depriv

% 0 ®

- [
-40 @ 10M

1kg CO2 eq. 0.9 kg Peq.

Better

0,523 mol H+ eq. 3pt

Figure 5 - LCA indicators performance example
6.4.4 Biomass production

In addition to the LCA indicators, the IAT includes the following two additional quantitative
indicators related exclusively to the production of biomass (at stage 1):
i) Affected biodiversity;

i) Soil erosion.

The methodology for calculating both indicators are described in Table C.1.

6.4.5 ILUC

The ILUC risk is estimated using the ILUC Risk tool developed by the University of Bologna [22].

NOTE 11t 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 recommended scoring is based on three risk levels, namely; low, medium and high,
depending on the relative risk level obtained using the tool.

NOTE 2 If the ILUC value is low the highest score, i.e. 2, is awarded.

6.4.6 Social indicators

All the fourteen social indicators are qualitative and the fulfilment is 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.
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They 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 6 provides an overview of the IAT social indicators and their applicability to the different
life cycle stages.
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0 [ 0 | 0,5¢0,9)
Renewable raw 1
p:r;zt:créiaclm ) [(oso | [[os0 ] [fos0 ] - - | o 0,240,640,6+0,4+0,540,3) | = 2,6 75%
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0,80 0,80 0,80 (08:0,8106:04r | =4,3 80%
manufacturin - 0.4 - -
4 o m [0 | m 0,8+0,6+0,3)
Bio-based -
el 1 B E E E E & E 100%
manufacturing - B mennnnnf =9
0 n 0+0+1)
. . = no polices in place
Maximum total score obtainable = 37 .
Share= 100% and the score of each stage is equal 1 I:l = Required polices are partly present

- = All required policies are present Total score = 20,4

Figure 6 - IAT social indicators example

The total score of each stage (Ts) results from the sum of the weighted average scores along
the row, that is the indicators as showed in the following Formula (4):

Ts = lecio(ak) (4)
where:
-k is the addressed aspect (indicator)
- a is the weighted average score for each indicator, calculated as in Formula (2).

The column "share", S, in Figure 6 corresponds to the representativeness of economic operators
that have replied to the questionnaire, calculated as follows:

a=X(WnXresponsennn=0) (5)
where:
- n is the economic operator that operates in the correspondent stage
- Wh is the relevance of the economic operator expressed as the ratio between the material

amount produced by the n-economic operator divided of total used materials of the
corresponded stage

- - Response = it refers to the answer in the questionnaire (1= presence of the policy 0 = not
present)

EXAMPLE In Figure 6, 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 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
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representativeness is always 100%, and the boxes indicating the average value are either
coloured in green (existence of policy) or in red (absence of policy).

6.4.5 Circularity indicators

The IAT includes seven 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 7), for obtaining a score of 2 points.

The IAT consists of 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) shall be 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.

Threshold value Absence >50% >0,5 Not defined Indicated Not defined >20%
Bio-based materlal NA. NA. N.A. 0,015 N.A. 2,3 25%
manufacturing

Bio-based product 60% 0,6 0,012 3,1 10%

manufacturing

N.A. not applicable

Figure 7 - IAT circularity indicators example

6.4.6 Total score

In addition to the categories described in 6.4.2 until 6.4.7, a further score for relevant standards
applicable to the bio-based product category under consideration shall be provided. If a
certificate related to such a standard is present, an additional 2 points may be assigned.

Example For mulch films, a relevant product-category standard is EN 17033.

The maximum overall score that can be achieved is 105, as summarized in the Table 2.

Table 2 - IAT maximum overall score

Category of Indicators Maximum Score
Policies and Initiatives (6.4.2) 23
Quantitative LCA indicators (6.4.3) 18
Affected biodiversity (6.4.4i) 2
Soil erosion (6.4.4ii) 2
ILUC (6.4.5) 2
Social (6.4.6) 34
LCC 2

21
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Circularity (6.4.7) 20
Relevant standards applicability 2
(6.4.8)
Total Maximum Score 105

Based on the obtained score along scale presented in Figure 8, the overall performance may be
visualized and one can assess the necessary actions for the bio-based product under
consideration.

0 30 50 70 85 105

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

Figure 8 - IAT score visualization

6.5 Communication of results

Communication to consumers shall be in line with EN 16935. For communication within the
product life cycle EN 16848 applies.

NOTE See [10] for further instructions.

It is recommended to summarize the results of the IAT framework in a graphical way, showing
the performance of each indicator in relation to the thresholds. Table 2 shows the basic principles
that are to be used if communication is considered. The fundamental principles of communication
are presented with next to them how the IAT incorporates them.
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Table 3 - Basic principles of IAT communication [10]

Fundamental Principles

IAT

Build your claims on a reliable basis
+  Accurste and scientifically true
*  Robust and consistent

+  Zubstantisted data and assumptions

RELEVANCE

Talk about major improvements, in areas that matter
+  Zignificant aspects (hotzoots)) covered

*  Not masking poor product perfarmance, no burden shifting

*  Genuine bensfit which goas bayend bagal compliance

Make the information useful for the consumer
+  Exclusive and direct Bnk between clzim and praduct

+  Euplicit and eazy to understand

+  Limits of claim chearly stated

TRANSPARENCY

Satisfy the consumer's appetite for information, and do not hide
+  Devedaper of the claim and provider of evidence pub®shed

*  Traceabiity and generation of claim (methods, sources, ete) published

+  Confidential information epen to compatant bodies

ACCESSIBILITY

Let the information get to the consumer, not the other way around
+  Cleariy visible: claim ezzily found

*  Readily accessible: claim close ta the praduct, and at required time and lacation

Reliability: IAT proposes scientifically robust indicators
for assessing the performance of identified area of
concern. 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 concern
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 in WPs.

Clarity: IAT provides the consumers with information
about the sustainability performance of bio-based
products. It is possible to see in the final Sustainability
Report (see Figure 3) of the product, how well it
performed in relation to the reference product.
Transparency: all the information about the
performance of bio-based product are accessible. In
this way it is possible to trace back how the final score
has been obtained.

Accessibility: IAT proposes to add a QR code close to
the label from which it is possible to get all related
information.

Source: Modified from UNEP 2017

Beyond the basic principles of Table 3, the IAT communication shall provide insight in the results
of the assessment related to the proposed metrics. It should contain the following sustainability
information:

The score (percentage)positioning of the bio-based product compared to the reference
product or the average impact of the sector the bio-based product belongs to;

The score (percentage) position of the bio-based products compared to the minimum

social requirements;

Absolute Life Cycle Inventory and Analysis (LCIA) results for the Functional Unit of the
bio-based product and where possible their relevance;

Circular indicators performance against reference value;

Soil erosion, preferably compared to a MIN and MAX scale

Affected biodiversity, preferably along a MIN and MAX range

ILUC risk when existing;

The distribution (for instance 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 EN 17033)[21] ;

The overall sustainability score proportional to the obtainable maximum score;

Product specific properties;

Annex F presents further reporting and visual examples.
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Annex A (informative)

Background to the principles, criteria, indicators and thresholds

For the identified areas of protection required under 5.1, principles and criteria have been defined
in the STAR-ProBio project in line with EN 16751, ISO 13065 and NTA 8080-1. After that,
qualitative and quantitative indicators have been set. Overall 48 indicators, 32 criteria and 24
principles were determined for the IAT. For each indicator related metrics and associated
methodologies were described, providing indications on their measurement like the identification
of the life cycle step where the indicator is requested.

Different interactions resulted in the definition of adapted (using for example existing
methodologies) or alternative metrics in order to make the tool applicable and robust. For
example, considering the importance of ensuring sustainability in biomass production/acquisition
and the high uncertainty that characterizes some of the LCA impact categories (i.e. soil erosion,
biodiversity and water scarcity) additional criteria and indicators specific for biomass production
have been included in the assessment tool. The latter covers biodiversity, soil quality and water
quality and depletion.

The IAT assumes the trade-off among the coverage of relevant topics/concerns and its
applicability by companies. The IAT, in the process of sustainability assessment combines the
existing methodologies and STAR-ProBio approaches:

- Life Cycle Assessment (LCA) methodology [11] for tackling, in quantitative
terms, relevant 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 concern;

- 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 consideration;

- Social Life Cycle Assessment (S-LCA) assessment, based on the methodology
reported in [7];

- Environmental Life Cycle Costing (E-LCC) related to the economic assessment
of the life cycle costing (LCC, [12]) of a bio-based product;

- Circularity principles and metrics, see also CEN/TR 16597 [13].

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). Figure A.1 illustrates
the general life cycle stages of a bio-based products.

------
resources extraction gl material production '
h 4
Biomass Renewable Bio-based material Bio-based product Bio-based product
“

et ¥ sz § swes 3 st J s 4 s

Figure A.1 - Life cycle stages of a bio-based product (general scheme)
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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 Annex E,
indicative values exist for some thresholds, while values are still yet to be proposed for very few
other thresholds.

For each indicator the IAT needs to contain of a level of performance, specifying how the indicator
should perform. This is called the IAT threshold?. For most of the environmental indicators, the
threshold is defined as a better performance in respect with the performance of the Reference
Product (RP) or benchmark which corresponds to the representative LCA value of the specific
product group to which the bio-based product belongs (see [14]). In order to determine if a
given bio-based product is environmentally preferable, it is necessary to define a benchmark to
which a comparison is to be made. Within the STAR-ProBio project, a virtual RP was defined
(using secondary and literature, market data) given the fact that the definition of a real
benchmark cannot be achieved without a tight involvement and collaboration of the
representative economic operators.

For the circularity indicators, different options for establishing expectations are included. For the
social indicators, expectations are defined based on the methodology reported in [5] that
correspond to the minimum social requirements.

The IAT developed also includes information where comparability with fossil based counterpart,
when possible, is indicated.

2 Threshold in IAT reflect the reasonable expectations by stakeholder groups such as a product characterize by an
ameliorative environmental performance compared to the status quo, no child labour along supply chain etc.
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Annex B (informative)

Template for an IAT Matrix

An example of a complete IAT framework matrix is given in Table B.1. It contains all the
principles, criteria and indicators required under 6.1. The criteria and indicators as presented in
Table B.1 are all to be considered when completing an IAT framework in line with this document.

Furthermore, Table B.1 informatively presents the identified six parts of the product life cycle
that the criterion is deemed to be applicable to (6.2.i). Thresholds (6.2.ii), scoring (6.2.iii),
comparability indications (6.2.iv), as well as characteristics (6.2.v) are given as examples. These
can be different for different bio-based products.
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Table B.1 Matrix example

= Quantitative indicator

Y/N  qualitative indicator
life Type [Compa
Principle Criteria Indicator cycle IAT threshold (i.e. expectations) rability
stages fossil
The econom_ic Describe procedures taken to identify and The appllcgnt company (stage 4) and bio-based _materlal Y/N
operator provides S o R Stage | manufacturing companies (stage 3) should have in place
infi i PITITES (€216 EmiEin Bie/alr [FRiemiie i s 3,4 specific procedures, policies or initiatives addressing GHG v
. information on on climate change in relations to their operations. ! . J
Mitigate how greenhouse emissions
climate gas (GHG)
change emissions The applicant (stage 4) provides the "Cradle to
ass_omated Y‘“th grave" Global Warming Potential (GWP) of the bio- | Stage | The GWP “Cradle to grave” of the bio-based product has to be / v
their operations based product, (LCA analysis) (i.e. GWP bio) 1-6 below the value of the Reference Product (RP) 3 o
o are managed (MAJOR MUST)
e economic
w £
s operator provides /
E Promote information on The applicant (stage 4) provides the "Cradle to Stage | The PM “Cradle to grave” of the bio-based product has to be ;
I good air how air pollutants grave" particulate matter emissions (PM) of the 1-6 below of the Reference Product (RP) * v
; quality resulting from bio-based product (i.e. LCA analysis -> PM)
4 their operations
- are managed
The economic Y/N
Conserve operator provides
and protect information on Describe measures taken to address the impacts The producers of biomass should have in place specific
watel!) how biomass on water quality and quantity identified, related to 1 procedures, policies or initiatives to reduce and protect the|
producers address the production of biomass suppliers quality of water resource °
resources .
the depletion and
quality of water

3 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)
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i . . . s The applicant compan stage 4) and bio-based material Y/N
The t econq?lc Lezanoe JeEilEs [0 Reriy FaeEn il impecs Stage manufgsturing comEan}/es( (stgage )3) should have in place /
operator provides | 5| and provide water consumption associated with - . L2k
information on . - 3,4 specific procedures, policies or initiatives to protect water
: their operations.
how quality and resource.
quantity of water
withdrawn and i i " :
released are | g ;?:V:.P&gizpis(es?fgteh:giop_rboavslggsp::;uctc(r?gleLéX Stage | The water deprivation “Cradle to grave” of the bio-based <~ NO
.€. _ 24 o
addressed. analysis -> water deprivation) 1-6 product has to be below of the Reference Product (RP)
The applicant company (stage 4) and bio-based material Y/N
Describe procedures to identify and address Stage manufacturing companies (stage 3) should have in place
7 | potential impacts on soil quality, productivity and 3 2 specific prolicies or initiatives to identify and address potential
soil erosion forces. ! impacts on soil quality, productivity and soil erosion forces,
associated with the biomass production
Describe measures taken by biomass producers to The producers of biomass should have in place specific Y/N
_ | 8| address the impacts on soil quality, productivity 1 measures to protect soil quality, productivity and soil erosion
The cconomie and soil erosion forces. forces 4
operator provides
information on
nror o The applicant (stage 4) provides the agricultural . L Y/N
Protect soil | oW biomass ] - Renewable feedstock production should minimize the
: sreEEsE Fuise | © | (E0E CEEIEEITON [EEEE L) MESE (97 BreeeEntg e 1 agricultural land occupation (reference value not defined yet) Y
quality and soil ualit biomass used in the bio-based product.
productivity erosion | ar?lé
productivity The applicant (stage 4) provides the erosion risk The Soil erosion risk should be minimized. V7
associated with the biomass production (crop and
10 region specific) used for producing the bio-based 1 The soil erosion induced by the bio-based product has to be 4 NO
product. Provide the amount of specific soil loss for bel?w alsafeguard level, expressed at the field (hence Mg soll
bio-based product (i.e. LCA analysis -> soil hat! yr'), assumed to be 30% of the maximum value, as
erosion) determined using the proposed methodology (see D2.2).
The applicant (stage 4) provides the "Cradle to i Lo “ " A
11| grave" Land use of the bio-based product (i.e. LCA Stage | The Land use -soil quality index “Cradle to grave” of the bio 43| NO
. . o 1-6 based product has to be below of the Reference Product (RP). | =
analysis -> Land use - soil quality index) 7

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)
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Promote The economic
efficient use . 4
operator provides
o energy information on
resources The applicant (stage 4) provides the "Cradle to . “
how energy " The non-renewable energy resource consumption “Cradle to
and prevent - grave Non-renewable energy resource | Stage ” .
. efficiency and non- |12 . . . grave” of the bio-based product has to be below of the
depletion of consumption for bio-based product (i.e. LCA 1-6 a
renewable energy . . Reference Product (RP)
non- analysis -> Resource use fossil)
resource
renewable .
eneray consumption are
achieved.
resource
The applicant (stage 4) provides the "Cradle to
grave poiiziiE) e on etz gnd Stage | The acidification terrestrial “Cradle to grave” of the bio-based 7
13| terrestrial ecosystems for bio-based product (i.e. NO
- S ; 1-6 product has to be below of the Reference Product (RP).
LCA analysis -> Acidification Terrestrial and
Freshwater)
The applicant (stage 4) provides the "Cradle to
Promote T e e 14 grave" potential impacts on freshwater and | Stage | The eutrophication freshwater “Cradle to grave” of the bio-| 7/ NO
positive and operator provides terrestrial ecosystems for bio-based product (i.e. | 1-6 | based product has to be below of the Reference Product (RP).
reducg e G LCA analysis -> Eutrophication Freshwater)
negative o
impacts on potential impacts
ech:-s stems on eco-system The applicant (stage 4) provides the "Cradle to B
and 4 quality and 15 grave" potential impacts on freshwater and | Stage | The eutrophication terrestrial “"Cradle to grave” of the bio-based| < NO
. . biodiversity terrestrial ecosystems for bio-based product (i.e. 1-6 product has to be below of the Reference Product (RP) >.
biodiversity : o .
LCA analysis -> Eutrophication terrestrial)
Describe procedures to identify potential impacts The producers of biomass have to have in place specifiq Y/N
16 S g 1 . ) - T - a NO
on biodiversity>. measures to identify potential impacts on biodiversity.
17 Describe measures taken to promote positive and 1 The producers of biomass have to have in place specifiq Y/N NO

reduce negative impact on the biodiversity.

measures to reduce negative impact on the biodiversity.®

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.
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The econo_mic The potentially affected biodiversity associated with the <2
?nl)ff);?ntg;ior?rc,v'dgs Provide the number of potentially affected species biomass production used in the manufacturing of the blo-basid 7
e 18| for bio-based product (i.e. LCA analysis -> 1 Eroduct has to be below a safeguard level, assumed to be 30% NO
% potentially affected biodiversity) of the maximum value for the specific crop/s used for
values are manufacturing the bio-based product.
addressed
. . The applicant company (stage 4) and bio-based material Y/N
The economic 1 Describe measures SR B e e el S Stage | manufacturing companies (stage 3) should have in place
operator provides o TETMED [ESEIVE TEENE o HE [ (e i 3,4 specific procedures or policies to minimize the impacts on
P : : ithin the area of operation ! p P P P
Minimize information on i : Human Health.
the impacts | how Human Health
:Igaml;luman ;Zi;iised wit?iﬁ The applicant (stage 4) provides the "Cradle to £
the BIEE of |20 grave" potential impacts on Human health for bio- | Stage | The Cancer human health effects “Cradle to grave” of the bio-{ 7+
operation based product (i.e. LCA analysis -> Cancer Human 1-6 based product must be below the Reference Product (RP) 4.
health effects)
The economic
Reduce to a . id VY 4
O | zero indirect ppfera OE, 2LCKA gt:s The applicant (stage 4) provides ILUC risk for the ot 7
=] Land-Use Information on 1S 1541 5 pased product determined according to “ILUC 89€ | Minimize the indirect Land-Use Change (ILUC) risk. NO
= Change strategies adopted Risk Tool” 1-4
(ILUCg) risk to reach a “low
’ ILUC risk” level
Q . .
‘zt B The economic Describe measures taken to avoid, reduce or find High concern chemicals are not allowed to be used. Y/N
h responsible _o;;erato; provides greenhe_r;Iternatlvess\t/%éhethuse ohf substanc_es o: < The applicant company (stage 4) and bio-based material
O <| use of high Ihn orma 'ﬁn ’ on 155 vr(]ary '?j concern (SVH( )I rough a sbcreenlng o 3a2e manufacturing companies (stage 3) should have in place
2 | concern rc:w - CrLlol s the FI;"O u<(:jts ravx;‘ma_terllads agbalnst sg staréces 03 / specific procedures, policies or initiatives addressing safety
O | materials chemica IS the hazardous chemical databases, SINLIST an aspects regarding chemicals embedded in the products they]
& > addressed SUBSPORT. produce
an :

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.
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The economic . .
Promote use | operator provides The applicant (stage 4) describes measures tak_en o ' VY 4
of renewable | information on the 123 to promote the use of renewable material 4 Maximize the use of renewable feedstock components. The bio-| “# NO
! resources and provides the % of biogenic carbon / based product renewability should be above a minimum value 4
materials use of renewable L
. total carbon (Product renewability)
raw materials
Promote the The applicant (stage 4) describes measures taken The applicant company (stage 4) should have in place specificl Y/N
use of The economic 124 to increase the use of recycled or renewable raw 4 procedures, policies or initiatives promoting the use of recycled
material operator brovides materials and the recyclability of the bio-based end and/or renewable raw materials and the recyclability of the bio-
circularity. op P product. based end product (stage 6).
L information on the
Minimize the
L use of recycled
use of virgin . :
; materials and how /
raw materials an offective Vo
and maximize recyclability of the The applicant (stage 4) provides the material Maximize the material circularity of the bio-based products. The “#
the - bio-based product 25| circularity index (MCI) of the bio-based product. 5 MCI should be higher compared to the MCI of the Reference
recyclability : : (MAJOR MUST) Product (RP) 4
is achieved
of end
products
Waste should be reduced to a minimum. The recyclability off Y/N
) Describe measures taken to manage and reduce | Stage waste should be maximized. The applicant company (stage 4)
The economic |>g the waste 9 3 2 and the bio-based material manufacturing companies (stage 3)
operator provides ' L should have in place specific policies, procedures, initiatives
information on addressing waste management and its reduction.
how waste is
Promote managed and _ ]
responsible reduced Provide the amount of total non-valorized waste Stage | The waste intensity value should be below a reference value| 4 #
waste 27| generated per unit of product and useful co- 34 (not defined yet) /P
management product ! Y
The economic The applicant (stage 4) provides guidance and The bio-based final product has to contain clear indications on| Y/N
operator provides 28 cIearir?s%ructions togthe conpsumers og how the bio- 4 its disposal. End consumers (stage 5) need to know how the
information on bio- based product is to be disposed after use bio-based product has to be disposed so as to properly perform
based disposal P P an appropriate waste management (stage 6).
: Energy efficiency has to be maximized. The applicant company| Y/N
The economic
Z;ggg:f use | operator provides |29 Describe measures taken to address energy | Stage | (stage 4) and bio-based material manufacturing companies
of ener T o efficiency 3,4 (stage 3) should have in place specific policies, procedures or|
9y how energy initiatives addressing energy efficiency °

STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products




b

how the topic of

place to raise awareness on the topic

producers (Stage 2) have to have in place formal policies,

%N ProBio
?c]:ﬂ;;ee??;pe?;lt?éig Provide energy intensity i.e. heat and power B
T 30 sourced from renewable and non-renewable or | Stage | The energy intensity value should be below the reference value /2
internally-derived pathways consumed per unit of 3,4 (not defined yet)
product and useful co-product.
The use of renewable energy sources should be maximized. The Y/N
The economic Describe measures taken to promote the use of | Stage clPPIEEmE  GompEny (=R o) el ioersesl - e
Promote the | operator provides |31 renewable energy 34 manufacturing companies (stage 3) should have in place
use of | information on ! ! specific policies and initiatives, which address the use off
renewable how the use of renewable energy °
energy’ renewable energy
sources sources is Provide the share of renewable energy compared St 7
promoted 32| to the overall energy consumed for a given process 3a2e The renewable energy should be above a minimum value /
or processes under consideration. ! ‘
Promote the The life cycle costs should be minimised. The applicant company| Y/N
minimisation 33 Describe measures taken to reduce the | Stage | (stage 4) and bio-based material manufacturing companies
of life cycle | The economic environmental-life cycle costs 3,4 (stage 3) should have in place initiatives to reduce the costs|
costs operator provides associated with the life cycle of the bio-based product
associated information on the
with the | life cycle costing ) . ) . “ . . -
entire  value 34 T.he applicant (;tage 4) provides t_he Environmental | Stage | The environmental LCC “Cradle to grave” of the plo—based VY 4
chain Life Cycle Costing (LCC) of the bio-based product 1-6 product has to be below the Reference value (not defined yet) ¢+
The economic Describe measures taken to safeguard rights Forced labour is not allowed (i.e. social minimum requirement).| Y/N
operator provides relating to forced labour including prohibiting The applicant (stage 4), bio-based material manufacturers
information on |55 policies, evidences, incidents and corrective action (stage 3), biomass producers (Stage 1) and raw materials
how the issue of plz_ans and a plan-do-check-_act process in place to producers (Stage 2) have to have in place formal policies,
i forced labour is raise awareness on the topic procedures or initiatives addressing forced labour and
s Respect addressed (MAJOR MUST) Stage evidences that such incidence do not occur.
8 | Labour Rights 1-4
@ Describe measures taken to address child labour, Y/N
The economic including prohibiting policies, evidences (such as Child labour is not allowed (i.e. social minimum requirement).
operator provides |36| records on worker's age), incidents and corrective The applicant (stage 4), bio-based material manufacturers
information on actions plans and a plan-do-check-act process in (stage 3), biomass producers (Stage 1) and raw materials

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)
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child labour s procedures or initiatives addressing child labour and evidences
addressed that such incidence do not occur.
Provide information regarding the salary of Y/N

The economic workers, including the percentage of workers All workers are paid at least the legal or industry minimum wage

operator provides whose wages meet at least legal minimum (i.e. social minimum requirement. The applicant (stage 4), bio-

information on |37| standards, incidents of delayed payments, based material manufacturers (stage 3), biomass producers

how fair salary is percentage of workers paid a living wage or receive (Stage 1) and raw materials producers (Stage 2) have to

addressed additional social benefits provide the minimum wage ®

The economic Y/N

operator provides Describe measures taken to address equal Non-discrimination measures should be applied to all workers.

information on opportunities, including whether a non- The applicant (stage 4), bio-based material manufacturers

how equal |38| discrimination policy is in place, a system to (stage 3), biomass producers (Stage 1) and raw materials

opportunities and enforce it, incidents and corrective action plans producers (Stage 2) are obliged to have a system in place to

discrimination are and a public commitments on this issue guarantee, monitor and enforce the non-discrimination policy

addressed

The economic Describe measures taken to address health and Y/N

operator provides safety of workers, including whether they comply Compliance with health and safety regulations must be met to

information on with local laws, whether workers have the needed all level and for all workers. The applicant (stage 4), bio-based

how health and 39| protective equipment, incidents and corrective material manufacturers (stage 3), biomass producers (Stage 1)

safety of workers plans, a plan-do-check-act process in place t_o and raw materials prodL_Jcers (Stage 2) should comply with

are addressed protect workers' health beyond laws and public health and safety regulations. >

commitments on this issue

The economic The applicant (stage 4) describes measures taken Y/N
Respect operator provides to ensure the health and safety of end users (stage The bio-based products must be safe, so no health and safety
health  and | information on |40 5), including evidence that the product is safe for concerns related to end users (stage 5) should occur. The bio-
safety of end | how health and users, compliance with product safety laws and based product conforms to all national and European

users

safety of end users
are addressed

programmes in place to raise awareness on safety
risks associated with the product

requirements and standards regarding product safety.

irs of IAT matrix may be wholly or partly covered by relevant legal requirements, national regulatic
od professional practice of agriculture, including crop rotation on all agriculturally used areas accordin
s certified under a voluntary system that covers one or more indicators required by IAT, this may be ref

o D8.3 Fast-track documentation for the procedure of certification of biob

gnized best practice. One example is proven implementation of sustainable agricultural
iil Regulation (EC) No 73/2009 Cross Compliance or according to national legislation. If the

the response(s)

aducts
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The economic The applicant (s_tage 4) describe measures tak_en Y/N
Promote CEETEILT R to offer mechanisms for users (stage 5) to provide Presence of an effective mechanism for customers (stage 5) to

information on feedbacks, including measures to improve the ; . g
consumer e GhEy PRVES 41 mechanism, if there are surveys related to 4 provide feedback, or presence of management measures to|
satisfaction I . ) . improve feedback mechanisms exist.

feedback customers satisfaction and actions taken in

mechanisms response to the results of these surveys

iz - econo_rc1|1ic The economic operator describes measures taken The applicant company (stage 4) and bio-based material i
Promote ?nri’,f);;g;or?mv' grs] 45| to address transparency, including if there are | Stage | manufacturing companies (stage 3) have to comply with
transparency how transparency compliance with regulations, consumer complaint, 3,4 regulations regarding transparency and non-financial reporting

is addressed sustainability reporting and targets disclosure.

The economic Y/N
2 ¢ operator provides Th i / d bio-based ial
Hlpisa: O information on Describe measures taken to address health and € app |c§nt company (stage 4) an IErlorsmnl s
health and L - . . . | Stage | manufacturing companies (stage 3) have a system or a

how health and |43| safety of local communities, including noise, air - . - .
safety of local safet of local emissions etc 3,4 mechanism in place to ensure the respect of policies relating to
communities comrzunity are ’ local community health and safety impacts.

addressed

Zh:rator ec?:\j)ig\elg Describe measures taken to address local WY

op P employment, including public commitments to The applicant company (stage 4) and bio-based material

information on |44 Stage - . . .

how local grow. _Iocal employment _and tht_e number of 34 manufacturing companies (stage 3) have publicly committed to

employment is indefinite or temporary jobs (higher than 6 ! grow local employment.

ploy months) created or lost during the reporting period

addressed
Promote local
development The economic Describe measures taken to address economic Y/N

operator brovides development, including any policy, which The applicant company (stage 4) and bio-based material

: . prioritises buying goods and services from loca manufacturing companies (stage ave a policy prioritising

|npformat|or? on i BT E ¢ - i oz Stage I 125 (& &) In ] =

how economic 45| suppliers (regional or at national level), 32 buying goods and services from local suppliers (regional or

development is contribution to skill development, and the ! national). The companies (stage 3 and 4) actively contributes|

percentage of employees and market share of the to skill development.

AR company that have grown in the last 5 years

The economic The applicant (stage 4) describes measures taken Y/N
Respect land operator provides |46 by the raw materials producers (stage 1) to 1 Land use rights should be respected. The biomass producers
use rights information on address land use rights, including percentage of have to comply with a minimum land use rights.

how land use small-scale entrepreneurs who have documented

legal rights to land and who feel that their land

STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products
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rights are rights are secured and if land grabbing risk is being
addressed mentioned
The economic The applicant (stage 4) describes measures taken Y/N
Respect Food | OPerator provides by the raw materials producers (stage 2) to The renewable raw materials producers (Stage 2) is obliged to|
SecErit information on |47| address food security, including measures to 1 have policies in place to reduce risks to the local food security
Y how they address improve and ensure local food security, a plan-do- in the area where the production of biomass takes place >
food security check-act to identify and reduce risks on this topic.
The economic For the applicant company (stage 4) and bio-based material| Y/N
operator provides . . manufacturing companies (stage 3) there is to be no legal
s . Describe measures taken to address fair . - f . :
Promote fair | information on . - . - e actions pending or completed during the reporting period
o . competition in the market, including incidents | Stage . - s . . - .
competition how fair |48 . - . - regarding anti-competitive behaviour and no violations of anti-
. e . regarding anti-competitive behaviour, measures to 3,4 - .
in the market | competition in the . . : - trust and monopoly legislation expected and documented
- increase employee awareness in this topic ;
market is statement or procedures (policy, strategy, 5letc.) to prevent]
addressed engaging in or being complicit in anti-competitive behaviour

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)
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Annex C (normative)

Metrics and standards

This Annex provides the required methods used to determine the metrics to assess the
indicators. Table C.1, 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 C.1 also presents standards that may be used for executing the measurement.

Table C.1 — Guidance on the determination of sustainability indicators

Indicator Method

Environmental pillar

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

LCA identify environmental issues within a process and verifies claims of sustainability
indicators advantages. It identifies hot spots in processes, materials and products,
I: 2,3,6,11, | providing a benchmark against which improvements can be measured. It
12, 13, 14, provides transparent and reliable environmental results of a product and/or
15,20 process, enabling producers, providers and customers to make well informed

decisions. (NOVA, 2019).
Reference standards:

e ISO 14040:2006 Environmental management - Life cycle assessment -
Principles and framework

e ISO 14044:2006 Environmental management - Life cycle assessment -
Requirements and guidelines

e EN 16760 - Bio-based products - Life Cycle Assessment

e CEN/TR16957:2016 Bio-based products - Guidelines for Life Cycle
Inventory (LCI) for the End-of-life phase

e 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 Bquant

Soil erosion This indicator indicates the soil loss by erosion (unit: kg of soil loss) and it is
1:10 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
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Affected
biodiversity

1:18

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

Environment
al qualitative
indicators:

I: 1,4,5,7, 8,
916, 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:

e EN 16751:2016 Sustainability criteria for bio-based products

e IS0O-13065:2015 Sustainability criteria for bioenergy

e 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.

]

Product’s Bill of ,/ Na Action
y needed

materials /

Hazardous chemicals .

present

R Substitution
PRT needed

Endocrine disruptors
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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.

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. [17]

Product
Circularity

I: 24,25

The Material Circularity Indicator (MCI), according to the Ellen MacArthur
Foundation (EMF) methodology (Ellen MacArthur Foundation & Granta Design,
2015) [18], 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". [19]

Waste
reduction and
management

(kg waste/kg
useful

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.

MtotW
MProd + Mco.prod + Mre.proc

Waste factor =

MtotW = Total mass of waste generated from the production process (kg)

(qualitative)
I: 29

g[ﬁ;ﬁi; MProd = Total mass of target product generated from the process (kg)
Mco.prod = Total mass of useful co-products (kg)

I: 26,27, 28 | 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 Using energy efficiently helps organizations save money as well saving resources

efficiency and tackle climate change. Reference Standard: ISO 50001 [20]

Energy
intensity

(MJ
energy/kg
useful
process
outputs)

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.
Enfuel + Eel. +Eheat. +Ecooling + Esteam

MProd + Mco.prod + Mre.proc

Energy intensity =

Enfuel = Fuel derived energy used (Mj)
Eel. = Electricity derived energy used (MJ)
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I: 30

Eheat. = Heat derived energy used (MJ)
Ecooling = Cooling derived energy used (MJ)
Esteam = Steam derived energy used (MJ)

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

Environmenta
| LCC
(quantitative
indicator)

I: 33, 34

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

x 100

ren: energy from renewable resources

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 @

e 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;
e 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.

LCC as a methodology where costs of a given asset are considered throughout its life cycle

(2014/24/EU - Art. 67)

LCC

Investment Operation Maintenance End of life

Life cycle

Pre-acquisition
costs

§1509 393410

=
c
°
£
)
o
@
7}
[}
<

Post-acquisition costs
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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.

Scale-based The proposed methodology for investigating social aspects along value chain
indicators represents a simplification of the scaled-based methodology reported in the

Handbook for Product Social Impact Assessment
I: from 35 to

48 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.

To explain the scoring system that applies to the two LCA indicators as required in 6.4,
biodiversity and soil erosion, a PLC clam shell may be employed. Figure C.1 shows an
overview of the proposed process for identifying the affected biodiversity of producing
clam shell of PLA, taking into consideration the assumptions given above. The needed
data are the land occupation and the potentially affected species (PAS). The proposed
formula is AF= ¥ (average land occupation *PAS) * share of country of origin.

ePmsTaR Affected biodiversity Attt fan seplamtof o)
43 ProBio Affected Biodiversity [AF) = Land occupation*PAS [Patentially affected species) EKEI’T‘IP'E
S 7
Area harvested (Faostat 2018%) 1.421.965 591206 411.000
Production (Faostat 2018%) ton 12.667.393 6.179.035 3.344.000
Land coewpation 2 fkg maize 1,12 0,96 1,23
Average land sooupation 2 fkg maize 1,11 (=1,12%0,4+0,96%0,3+1,23%0,3)

PAS (tabde 15 0.2.2) 3202

PLA fraloe mation indo

clam shell pk [10g]

Average Land sccupation for producing 15,4 g of malze = 1,11%0,0154 = 0,017 m2,/clam shell
AF = (1,1240,0054% 37 140, 44(0,96%0,01 54 # 3357) %0, 3+ 1,2 340,01 54* 3202)*0, 3 - 58,7 m2.year* PAS,clam shell
58,7 m2y*PAS/clam shell

MR = 32,6 142 167 s MAX = 666

— N,
@ Minamurm value of Affected Blodiversity amaong the top ten producer countries [see shde 3 for detalls) Eﬁq EISTA H
& Maximum value of Affected Biodiversity among the tha top tan producer countrias [see slide 3 for datads) |Iﬁ§ ProBio

Figure C.1 - Methodology for identifying the affected biodiversity

Example The following assumptions are made:

- 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, hence 15,4 g of maize is needed for the am
shell

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 C.1. Considering that the AB

40
STAR-ProBio D8.3 Fast-track documentation for the procedure of certification of biobased products


https://product-social-impact-assessment.com/

4N,
S
%N ProBio

value lies within the safeguard level, assumed to be 0-30% of the maximum value (see
light green in Figure C.1), this particular indicator will score “2” points.

Figure C.2 illustrates 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 C.1), assumed to be 30% of
the maximum possible value specific for the used crops.

Soil erosion
A=R-L-S-K-C-P

France Italy Germany
R (table 18 of D2.2) 107 165 549
L*5 (table 18 of D2.2) 0,456 (other crops than rice)
K (table 20 of D2.2) 0,0438
C (table 20 of D2.2) 0,38 (value refers to maize)
P - assuming the average value reported in table 22 of D 2.2 0,5 (average value assumed)

A= (107%0,4+165%0,3454,9%0,3)*0,456*0,0438*0,38%0,5 = 0,41 Mg/ha*yr

Value associated to the production
0.0002 = %41 of maize used for clam shell pck 2

o/ -5 10 15 20 25 30 35 10 as 50 55 60 65 70 75 80 g5

@  Minumum value = value obtained applying the lowest R value reported in the table 18 of D2.2
® maximum value = value obtained appliyng the highest R value reported in the table 18 of D2.2

Figure C.2 - Calculation example of the soil erosion level
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Annex D ( Informative)
Data collection

The following figures present the base questionnaires recommended to be used for the
collection of environmental, circular and social information on related policies, initiatives
and measures. All of the responses follow a yes/no approach.

Table D.1 — Questionnaire for biomass producers (Stage 1)

Questions - Environmental pillar

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?

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 biodiversity

Do you adopt measures to promote positive and reduce negative impact on
biodiversity?

Questions - Social pillar

Indicator 35: Forced labour

Do you adopt measures to safeguard rights related to forced labour? | ‘
Indicator 36: Child labour

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

Do you have policies for ensuring fair salaries? | ‘

Indicator 38: Equal opportunities and discrimination

Do you have an equal opportunities and non-discrimination policy in place? | ‘
Indicator 39: Health and safety of workers

Do you adopt measures to ensure health and safety of workers? | ‘
Indicator 46: Land use rights

Do you have policies in place for respecting land use rights? ‘ ‘

Indicator 47: Food security

Do you have policies in respect of food security? ‘ ‘
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yes no

Do you adopt measures to safeguard rights related to forced labour?

Indicator 36: Child labour

Do you have in place policies against employing children?

Indicator 37: Fair salary

Do you have policies for ensuring fair salaries?

Indicator 38: Equal opportunities and discrimination

Do you have an equal opportunities and non-discrimination policy in place?

Indicator 39: Health and safety of workers

Do you adopt measures to ensure health and safety of workers?

Figure D.2 — Questionnaire for raw material feedstock production (Stage 2)

Questions - Environmental pillar
Indicator 1: greenhouse gas emissions

yes no

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
consumption and to improve water quality?

Indicator 7: Soil quality, productivity and soil erosion forces

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

entire value chain

Indicator 33: Promote the minimisation of life cycle costs associated with the

Do you have in place initiatives to reduce the costs associated to the life
cycle of bio-based product?
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Questions - Social pillar yes no

Indicator 35: Forced labour

Do you adopt measures to safeguard rights related to forced labour? |

Indicator 36: Child labour

Do you have in place policies against employing children? |

Indicator 37: Fair salary

Do you have policies for ensuring fair salaries? ’

Indicator 38: Equal opportunities and discrimination

Do you have an equal opportunities and non-discrimination policy in place? ‘

Indicator 39: Health and safety of workers

Do you adopt measures to ensure health and safety of workers? |

Indicator 42: Promote transparency

Do you have measures to address transparency and non-financial
reporting publication?

Indicator 43: Respect of health and safety of local communities

Do you have measures to address health and safety of local communities? ‘

Indicator 44: Promote local development - local employment

Do you have measures to address local employment? |

Indicator 45: Promote local development - economic development

Do you have measures taken to address economic development? |

Indicator 48: Promote fair competition in the market

Do you take measures to address fair competition in the market? |

Figure D.3 - Questionnaire for bio-based product production (stage 3)

Questions - Environmental pillar yes no

Indicator 1: greenhouse gas emissions

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
consumption and to improve water quality?

Indicator 7: Soil quality, productivity and soil erosion forces

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?

Indicator 22: Promote responsible use of high concern materials

Question - Circularity

Do you have in place specific procedures, policies or initiatives addressing
safety aspects regarding chemicals embedded in the products they
produce?
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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

Indicator 35: Forced labour

Do you adopt measures to safeguard rights related to forced labour? ‘ ‘
Indicator 36: Child labour
Do you have in place policies against employing children? | ‘

Indicator 37: Fair salary

Do you have policies for ensuring fair salaries? | ‘

Indicator 38: Equal opportunities and discrimination

Do you have an equal opportunities and non-discrimination policy in place? |

Indicator 39: Health and safety of workers

Do you adopt measures to ensure health and safety of workers? ‘ ‘

Indicator 42: Promote transparency

Do you have measures to address transparency and non-financial
reporting publication?

Indicator 43: Respect of health and safety of local communities

Do you have measures to address health and safety of local communities? ’ ‘

Indicator 44: Promote local development - local employment

Do you have measures to address local employment? ‘ ‘

Indicator 45: Promote local development - economic development

Do you have measures taken to address economic development? ‘ ‘

Indicator 48 : Promote fair competition in the market

Do you take measures to address fair competition in the market? | ‘

Figure D.4 - Questionnaire for bio-based product transformation (stage 4)
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Questions - Social pillar yes no

Indicator 40 : Respect health and safety of end users

Do you take measures to ensure health and safety of end users? | ‘

Indicator 41: Promote consumer satisfaction

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?

Figure D.5 - Questionnaire related to the use phase (stage 5)

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?

Figure D.6 - Questionnaire related to the End-of-Life phase (stage 6)
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IAT application case studies
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The applicability of the IAT is a fundamental to its adoption by corporate organizations .
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 so as to
identify weaknesses, limitations and area of improvement of the IAT itself.

This Annex provides a preliminary set of thresholds for each of the IAT indicators, for the
case studies. Some of these, like LCA results, are product specific, while others are
applicable to all bio-based products, independently of their product group. All social
thresholds belong to the latter category.

Table E.1 — LCIA Thresholds for mulch film and packaging (indicative values)

mulch film mono-use
packaging
N LCA impact category Unit F.U. P F.U. P Comparability
1 ha of mulched 1 kg of bio-based vs
soil @ average pck fossil

1 | Climate change (without kg CO; e 798 4.1 Yes
Guest 2013)

2 | Respiratory inorganics - Deaths 2,74E-05 8,84E-08 Yes
Particulate mat

3 | Cancer human health CTUh 4,65E-06 2,57E-08 Yes
effects

4 | Acidification terrestrial and | mol H+ 2,44 9,27E-03 No
freshwater eq

5 | Eutrophication freshwater kg P eq 0,004 2,41E-04 No

6 | Eutrophication, terrestrial mol N eq 6 0,018 No

7 | Land use - Soil quality Pt 366 21,2 No
index

8 | Water scarcity m3 3 1,79E-02 Yes

depriv.

9 | Resource use, fossils MJ] 15.696 65 Yes
Occupation - for soil m2a 1,28 0,252 --
erosion and biodiversity

10 | Soil erosion (calculated Not applicable Not applicable No
from occupation)

11 | Biodiversity Not applicable Not applicable No

a corresponding to a 6 000 m? of mulched film (35 pm)

b F.U. = Functional Unit

Table E.2 provides the thresholds for the indicators included in the social pillar. They are
based on the reference scale (-2, -1, 0, 1, 2) included in the Handbook for Product Social
Impact Assessment [7]. The level 0 of the scale for each indicator is adopted as threshold.
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They are applied to all bio-based and fossil-based products and are not specific for the
case studies.

Table E.2 — Social thresholds

N Social issue Minimum social requirements
or topic
1 | 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 and there is evidence of no forced labour
2 | child labour The company or facility has a system in place to enforce the policy prohibiting
child labour and there is evidence that there is not child labour
3 | fair salary All workers are paid the legal or industry minimum wage
4 | equal The company or facility has a system in place to monitor and enforce the
opportunities non-discrimination policy.
and
discrimination
5 | health and | Sufficient evidence indicates compliance with health and safety standards or
safety of | local laws. The occupational health and safety of workers is monitored, and
workers workers have access to all the required personal protective equipment
6 | health and | The product conforms to all national requirements regarding product safety
safety of end
users
7 | feedback Presence of a mechanism for customers to provide feedback Presence of
mechanisms management measures to improve feedback mechanisms exist
8 | transparency There has been compliance with regulations regarding transparency
There has been no consumer complaints regarding transparency
9 | health and | No incidents of actual damage, adverse impacts or risks to community health
safety of local | and safety have been discovered or the company or facility has a system or
community 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
10 | local The company or facility has publicly committed to grow local employment.
employment
11 | economic The company or facility has a policy prioritising buying goods and services
development 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
12 | land use rights | Most of the small-scale entrepreneurs have documented legal rights to land.
13 | 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

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
< 25%
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14 | fair competition | No legal actions pending or completed during the reporting period regarding
anti-competitive behaviour and no violations of anti-trust and monopoly
legislation in which the reporting organization has been identified as a

participant

Documented statement or procedures (policy, strategy, etc.) to prevent
engaging in or being complicit in anti-competitive behaviour

Table E.3 provides first ideas on thresholds for the indicators of the circularity aspects.
Not all of them are defined yet. On the ILUC aspects(see Table E.4) no suggestions have
been finalized yet.

Table E.3 — Circularity thresholds product and system circularity)

ECONOMIC
N | (CIRCULARITY) Thresholds
1 | Circularity index Not defined yet
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
2 | Renewable 50% in 2019 and 60% in 2020
content of bio- | Based on Décret n°2016-379, 30 mars 2016 France
based end
product
3 | High concern | The bio-based material and the bio-based end product shall not contain hazardous
chemicals chemicals
4 | Waste reduction 0,2in 2020/ 0,15in 2025/ 0,1 in 2030 and 0,05 in 2035
and management | Based on D3.1 STAR-ProBio
(kg waste/kg
useful product)
5 | Energy intensity Not defined yet Specific for each product category
6 | Renewable Not defined yet
energy
Table E.4 — ILUC
N Impact °" | Thresholds

natural land

ILUC

Not defined yet
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Annex F ( Informative)

F.1 Basic communication

This Annex presents a worked out example of a communication that has proven to work.
First of all the communication consists of the general product data as in Table F.1.

Table F.1: General description of the bio-based product and sustainability score

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

Then, in line with Clause 7 a visualization of the sustainability scoring is given in Figure
F.1.
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F.2 Correspondence 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 F.2) so as
companies that implement the IAT can assess the sustainability profile of their bio-based
products also respect to SDGs.

Overall the indicators of IAT Matrix can be directly linked to ten SDGs and twenty-two
targets. SDGs 12 and 15 represent the most relevant ones in terms of number of identified
targets respectively four and five.
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Table F.2 - IAT Matrix and correspondence with SDGs and targets

life
Principle Criteria Indicator cycle Correspondence to SDGs and targets
stages
The economic Describe procedures taken to identify and Stage Goal 13. Take urgent action to combat climate change
operator provides minir_nize GHG emi_ssion a_nd/or pote_ntial impacts 34 13t
el i on climate change in relations to their operations. ! ACTION
Mitigate how greenhouse @
climate gas (GHG) . .
change emissions The applicant (stage 4) provides the "Cradle to —
T grave" Global Warming Potential (GWP) of the | Stage | and its impacts
e CREEEES ?L(’:At;aé;dw?lr})sc%ct, e emelysi) (fhe. GUIPBlel) |- e Target 13.2 Integrate climate change measures into national
are managed policies, strategies and planning
Goal 12. Ensure sustainable consumption and
a 19 s production patterns
< GONSUMPTION
= ANDPRODUCTION
= The economic m
= operator provides
g Promote information on The applicant (stage 4) provides the "Cradle to Stage
4 good air how air pollutants grave" particulate matter emissions (PM) of the
; quality resulting from bio-based product (i.e. LCA analysis -> PM) 46 . .
> their operations Target 12.4 By 202(_), achieve the environmentally s_oupd
w are managed 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.
e e Goal 6. Ensure a\{aila_ubility and sustainable management
operator provides of water and sanitation for all
Conserve ) . . .
and protect |nformat|on on Describe measures taken to_ ad_dress_ Fhe impacts AERNWATER
water how biomass on water quall_ty and _quantlty |den_t|f|ed, related 1 ANDSANITATION
s producers address to the production of biomass suppliers E
the depletion and
quality of water
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The economic

Describe procedures to identify potential impacts

Target 6.3 By 2030, improve water quality by reducing

. ; . . ; Stage |pollution, eliminating dumping and minimizing release of|
'operator'prowdes & and_ prowde_ water consumption associated with 3,4 |hazardous chemicals and materials, halving the proportion of
mformatlpn on e el s, untreated wastewater and substantially increasing recycling
how q_uallty and and safe reuse globally
quantity of water . ) .
withdrawn and The applicant (stage 4) pr_owdes the Cradle_ to Stage
released are 6 | grave" water use of the bio-based product (i.e. 1-6
addressed. LCA analysis -> water deprivation)
Describe procedures to identify and address St Goal 15. Protect, restore and promote sustainable use
. . - . age . -
7 | potential impacts on soil quality, productivity and 34 of terrestrial ecosystems, sustainably manage forests,
soil erosion forces. ! combat desertification, and halt and reverse land
15 — degradation and halt biodiversity loss
Describe measures taken by biomass producers O
8 | to address the impacts on soil quality, 1
productivity and soil erosion forces.
The economic The applicant (stage 4) provides the agricultural
operator provides | 9 | land occupation (stage 1) needed for producing 1 Target 15.2 By 2020, promote the implementation of
information on the biomass used in the bio-based product. sustainable managemen,t of all types of forests, halt
Protect soil how biomass deforestation, restore degraded forests and substantially|
quality and | Producers address The applicant (stage 4) provides the erosion risk increase afforestation and reforestation globally
productivity soll guallty(,j associated with the biomass production (crop and L
E:gzll?(?tiiﬂy ‘0 region specific) used for producing the bio-based ) dTarget 15.3 By 2030,. co_mbat. desertification, restore
product. Provide the amount of specific soil loss egraded land and soil, including land affected by
(Mg soil/ha*yr) for bio-based product (i.e. LCA desertlﬂc_atlon, drought and floods, and strive to achieve a land
analysis -> soil erosion) 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

The applicant (stage 4) provides the "Cradle to Stage [sPecies

11 | grave" Land use of the bio-based product (i.e. 1-6
LCA analysis -> Land use - soil quality index)
: The applicant (stage 4) provides the "Cradle to
:;f‘::;::: o Zhe economic grave" Non-renewable energy resource | Stage | Goal 7. Ensure access to affordable, reliable,
perator provides 12 i ; . B}

of energy W an consumption for bio-based _product (i.,e. LCA| 1-6 | sustainable and modern energy for all
e how energy analysis -> Resource use fossil)
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and the efficiency and
prevention non-renewable
of non- energy resource
renewable consumption are
energy achieved.
resource
depletion. The applicant (stage 4) provides the "Cradle to
grave" potential impacts on freshwater and Stage
13 | terrestrial ecosystems for bio-based product (i.e. 1-6
LCA analysis -> Acidification Terrestrial and
Freshwater)
The applicant (stage 4) provides the "Cradle to
14 tggfr\gtrigloégggy?sltelrrrl\‘]sp?oc:sbi(;)-rll)asf:jsg\:sjtsgt (z?.necll Sﬁge Targ:_et 15.1 By 2020, ensure the.conservation, restoration and
LCA analysis -> Eutrophication Freshwater) sustalngble use of terrestrial and inland freshwater ecosystems
and their services [...]
The applicant (stage 4) provides the "Cradle to
15 grave" potential impacts on freshwater and | Stage
terrestrial ecosystems for bio-based product (i.e. 1-6
LCA analysis -> Eutrophication terrestrial)
The economic 16 Describe procedures to identify potential impacts 1
operator provides on biodiversity!°.
information on
how biomass . .
Pro[n_ote producers address | 17 Describe measures taken to prorr]ott_a pos.|t|ve and 1
positive and | piodiversity. reduce negative impact on the biodiversity. Target 15.5 Take urgent and significant action to reduce the
reduce degradation of natural habitats, halt the loss of biodiversity
negative ) and, by 2020, protect and prevent the extinction of
impacts on The economic threatened species
biodiversity | Operator provides Provide the number of potentially affected
Ihncfevrrt?ica)gi?/r:eros?t 18 | species for bio-based product (i.e. LCA analysis - 1 Target 15.a Mobilize and significantly increase_ financial
y > potentially affected biodiversity) resources from all sources to conserve and sustainably use
values are biodiversity and ecosystems
addressed

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.
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Describe measures taken to promote positive and

Goal 3. Ensure healthy lives and promote well-being for

the
recyclability

bio-based product
is achieved

The economic
operator provides 19 | reduce negative impact on the Human Health Sgage Pl e Ell Eres
Minimize information on within the area of operation. ! AL,
the impacts | how Human
on Human Health values are The applicant (stage 4) provides the "Cradle to
Health addressed within 20 grave" potential impacts on Human health for | Stage
the area of bio-based product (i.e. LCA analysis -> Cancer 1-6 |Target 3.9 By 2030, substantially reduce the number of deaths
operation Human health effects) and illnesses from hazardous chemicals and air, water and soil
pollution and contamination
(8] .
3 Reduce to a The ei_:onomlc.CI
= zero indirect | @PErator provides The applicant (stage 4) provides ILUC risk for the
information on its : . . w Stage
Land-Use . 21 | bio-based product determined according to “ILUC
strategies adopted - ,, 1-4
Change t hal Risk Tool
(ILUC) risk. o reach a “low Transversal aspects
ILUC risk” level
Promote The economic Describe measures taken to avoid, reduce or find 3 wwun
responsible operator provides greener alternatives to the use of substances of
usepof hiah information on 2 | Very high concern (SVHC) through a screening of | Stage _'V\f'
> concern 9 how hazardous the product's raw materials against substances 3,4
= materials chemical is on the hazardous chemical databases, SINLIST
5 addressed and SUBSPORT.
-
3 The economi
e economic . .
4 . The applicant (stage 4) describes measures ) )
g | Promote use | operator provides taken to promote the use of renewable material Goal 12. Ensure sustainable consumption and
of renewable | information on the | 23 ] 5 ‘ ] 4
= materials use of renewable resources and provides the % of biogenic carbon
|"'_‘ : / total carbon (Product renewability)
0 raw materials
>=
(7))
(a] . The applicant (stage 4) describes measures
2 Promcf;te the | The economic )4 | taken to increase the use of recycled or / production patterns
[ use of pperator_prowdes renewable raw materials and the recyclability of
B material information on the the bio-based end product
8 circularity. use of recycled ' i i
3 Minimize the materials and how Target _1_2.2. By 2030, achieve the sustainable management
E use of virgin an effective The applicant (stage 4) provides the material and efficient use of natural resources
raw materials | recyclability of the circularity index (MCI) of the bio-based product. ] ]
and maximize v i 25 | (MAJOR MUST) 5 Target 12.5. By 2030, substantially reduce waste generation

through prevention, reduction, recycling and reuse
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of end
products
The economic 26 Describe measures taken to manage and reduce | Stage
operator provides the waste. 3,4
information on
Promote how waste is Provide the amount of total non-valorised waste Stage
- managed and 27 | generated per unit of product and useful co- g
responsible duced 3,4
reduce product
waste
management _
Zhgrggcc:porr]y\fides The applicant (stage 4) provides guidance and
op P 28 | clear instructions to the consumers on how the 4
information on . - .
- . bio-based product is to be disposed after use
bio-based disposal
The economic 29 Describe measures taken to address energy | Stage
operator provides efficiency 3,4
Promote information on
efficient use | how energy Provide energy intensity i.e. heat and power
of energy efficiency related 30 | sourced from renewable and non-renewable or | Stage
to their operations internally-derived pathways consumed per unit | 3,4
is achieved of product and useful co-product.
Target 7.2 By 2030, increase substantially the share of|
The economic 31 Describe measures taken to promote the use of | Stage ERETE LR GRS I i @oloRll G e
Promote the | operator provides renewable energy. 3,4 | Target 7.3 By 2030, double the global rate of improvement in
use of information on energy efficiency
renewable how the use of .
energy renewable energy Provide the share of renewable energy compared Stage
sources sources is 32 | to the overall energy consumgd fo_r a given 34
promoted process or processes under consideration.
Promote the 33 Describe measures taken to reduce the | Stage
minimisation environmental-life cycle costs 3,4
of life cycle The economic
costs operator provides N.D
associated information on the The applicant (stage 4) provides the | o |
with the life cycle costing 34 | Environmental Life Cycle Costing (LCC) of the 1_2
e}[“t'fe value bio-based product
chain
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SOCIAL

Respect
Labour Rights

The economic
operator provides

Describe measures taken to safeguard rights
relating to forced labour including prohibiting

el i policies, evidences, incidents and corrective
e 35 | action plans and a plan-do-check-act process in
iieme] e e place to raise awareness on the topic
addressed ©
. Describe measures taken to address child labour,
Iggrgggpgrrzl\fides including prohibiting policies, evidences (such as
information on records on worker's age), incidents and
how the topic of 36 | corrective actions plans and a plan-do-check-act
child labour is process in place to raise awareness on the topic
addressed
Provide information regarding the salary of
o workers, including the percentage of workers
operator provides whose wages meet at least legal minimum
e e G 37 standards, incidents of delayed payments,
how fair salary is percentage of workers paid a living wage or
addressed receive additional social benefits
The economic
operator provides Describe measures taken to address equal
information on opportunities, including whether a non-
how equal 38 | discrimination policy is in place, a system to
opportunities and enforce it, incidents and corrective action plans
discrimination are and a public commitment on this issue
addressed®
The economic Describe measures take_n to address health and
operator provides sa?fety of workers, including whether they comply
information on with local laws, whether workers have the
39 | needed protective equipment, incidents and

how health and
safety of workers
are addressed®

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

Stage
1-4

Goal 8. Promote sustained, inclusive and sustainable

DEGENT WORK AND
ECOMDMIC GROWTH

o

economic growth, full and productive employment and
decent work for all

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 [..]
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The economic
operator provides

The applicant (stage 4) describes measures
taken to ensure the health and safety of end

Target 12.4. By 2020, achieve the environmentally sound

information on

prioritises buying goods and services from local

Ees:ntﬁct g information on users (stage 5), including evidence that the management of chem!cals and a!l waste; throughout their life
ealth an e 40 | product is safe for users, compliance with product 4 c.ycle.:,' in accordance W|t_h agreed |nter'nat|onal framewp_rks, and
safety of end safety of end safety laws and programmes in place to raise significantly reduce their release to air, water and soil in order|
users . . . to minimize their adverse impacts on human health and the
users are awareness on safety risks associated with the environment
addressed product
The economic The applicant (stage 4) describe measures taken
operator provides to offer mechanisms for users (stage 5) to
Promote information on 41 | Provide feedbacks, including measures to 4 N.D
gca)?izlfjang‘sgn how they provide improve the mechanism, if there are surveys T
feedbacl_< related to customers satisfaction and actions
mechanisms taken in response to the results of these surveys
The economic The economic operator describes measures taken _ .
Promote _oaerato;_prowdes 42 to address transparency, including if there are | Stage Target .12-5 Encou_rage companies, .espeC|aIIy .Iarge and
transparency Lnoevrrtr;:nlgnacr)gnc compliance e regulations, e 3,4 Fretansneatt|onaltc9m|;§a|£1cle§,fto adc;_pt S_uita::?]aple pra:tt_lces anld to
n addresde y complaint, sustainability reporting and targets integrate sustainability information into their reporting cycle
The economic
2 - operator provides
hee:ﬁcicztar?d information on Describe measures taken to address health and Stage
safety. of local how health and 43 | safety of local communities, including noise, air 3 2 N.D.
communities safety of.local emissions etc.
community are
addressed
The egonomic.d Desclribe n:eqsulrej_ takerl;r e addrtess tloctal Goal 9. Build resilient infrastructure, promote inclusive
operator provides employment, Inciuding public commitments to and sustainable industrialization and foster innovation
information on a4 | 9row local employment and the number of | Stage
how local indefinite or temporary jobs (higher than 6 3,4
Promote local | employment is months) created or lost during the reporting
development | addressed period
The economic 45 Describe measures taken to address economic | Stage | Target 9.b Support domestic technology development,
operator provides development, including any policy, which 3,4 research and innovation in developing countries, including by|
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how economic
development is
addressed

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

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

Respect land

The economic
operator provides
information on

The applicant (stage 4) describes measures
taken by the raw materials producers (stage 1)
to address land use rights, including percentage

use rights how land use 46 | of small-scale entrepreneurs who have 1 N.D.
9 . documented legal rights to land and who feel that
rights are . . . .
their land rights are secured and if land grabbing
addressed S . .
risk is being mentioned
Goal 2. End hunger, achieve food security and improved
nutrition and promote sustainable agriculture
) The applicant (stage 4) describes measures
The economic taken by the raw materials producers (stage 2)
Respect Food _op;erato:_prowdes 47 to address food security, including measures to 1
Security 'hn orrtrrl]a |ondc(;n improve and ensure local food security, a plan- Target 2.3 By 2030, double the agricultural productivity and
fo"z’j €y address do-check-act to identify and reduce risks on this incomes of small-scale food producers [...] including through
08| EEEU; topic. 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 off
food commodity markets [...]
) Goal 10. Reduce inequality within and among countries
The economic 10 =
H IMEQUALITIES
. 9perator_prowdes Describe measures taken to address fair -
Promote fair information on . . . - N (=)
o : competition in the market, including incidents | Stage =
competition how fair 48 . . o ;
. e regarding anti-competitive behaviour, measures 3,4
in the market | competition in the to increase emplovee awareness in this topi
market is creas ployee awa SS s topic Target 10.3 Ensure equal opportunity and reduce inequalities
addressed of outcome, including by eliminating discriminatory laws,

policies and practices and promoting appropriate legislation,
policies and action in this regard
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