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1. IAT Purpose and Overview

Table of Content

One major outcome of the STAR-ProBio project is the 
SAT-ProBio, a sustainability framework blueprint for 
supporting stakeholders with the sustainability as-
sessment of bio-based products. This working paper 
provides a summary description of the Integrated As-
sessment Tool (IAT), which, is one of the elements of 
the SAT-ProBio framework. An integral version of the 
description of the tool is part of D8.2 “Blueprint of sus-
tainability certification schemes for bio-based prod-
ucts “. 

The IAT delivers methodological guidance for con-
ducting an integrated assessment of bio-based prod-

ucts addressing, from a life cycle perspective, their 
most relevant sustainability aspects. IAT enables 
companies to conduct internal sustainability assess-
ments of their bio-based products for benchmarking, 
eco-design and sustainability qualification purposes, 
also in respect to the achievement of SDGs. IAT is ac-
companied by a scoring system that allows to quantify 
how well a bio-based product performs compared to 
an “ideal performance”. IAT has a strong focus on ap-
plicability and business relevance making it a versatile 
and effective tool for supporting the transition towards 
sustainable production and consumption within the 
bio-economy sector.
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The IAT translates innovative developments from dif-
ferent STAR-ProBio Work Packages (WP2, WP3, WP4, 
WP5, WP6, WP7, WP8) into an applicable integrated as-
sessment tool, consisting of 48 indicators (qualitative 
and quantitative) associated to 24 principles and 10 
Sustainable Development Goals (SDGs). Its assessment 
centres on 33 impact categories and encompasses of 
the three dimensions of sustainable development (so-
cial, economic and environmental) and highlights sep-
arately cross-cutting aspects, such as circularity and 
indirect land use change (ILUC). For each identified 
impact category, principles, criteria and qualitative & 
quantitative indicators have been defined in harmony 
with the standards: EN 16751:2016 “Sustainability cri-
teria for bio-based products”, ISO-13065:2015 “Sus-
tainability criteria for bioenergy” and NTA 8080-1 (en) 
“Sustainably produced biomass for bioenergy and bio-
based products”.

The IAT consists of the following elements:

 The IAT Matrix containing:

•  The list of principles, criteria and indicators; 

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

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

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

2 This is a simplified and generic scheme so it does not illustrate the distribution among life cycle stages and specificities of bio-based value 
chains. All these aspects are however taken into consideration by the LCA analysis.

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

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

 Description of metrics and related methodological 
approaches and standards;

 A list of “level of performance” (called IAT thresh-
old1) specifying how the indicator should perform, 
needed for determining “how well” the product un-
der consideration performs in comparison to (i) an 
ideal situation, (ii) a specific target (e.g circular in-
dicators), (iii) a reference scenario (e.g. LCA thresh-
olds) or (iv) a minimum requirement (e.g. social as-
pects);

 A “sustainability scoring” system for the analysed 
bio-based products, taking into account the cumu-
lative performance in area of sustainability;  

 A format for the communication of the overall re-
sults of the bio-based product among stakeholders;  

 Limitations associated with the applicability of the 
tool. 

The IAT follows a Life Cycle Thinking (LCT). The life cy-
cle stages of a bio-based products run from biomass 
production (stage 1) up to the end of life (stage 6), as 
indicated in Figure 12.

Figure 1: General Life Cycle Stages
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 = Quantitative indicator         Y/N = Qualitative indicator = Quantitative indicator         Y/N = Qualitative indicator

Principle Criteria Indicator
Life 

Cycle 
Stages

IAT threshold (i.e. expectations) Type
Compa-
rability 
fossil

ENVIRONMENTAL

Mitigate cli-Mitigate cli-
mate changemate change The economic operator The economic operator 

provides information provides information 
on how greenhouse on how greenhouse 
gas (GHG) emissions gas (GHG) emissions 
associated with their associated with their 

operations are managedoperations are managed

11

Describe procedures taken to Describe procedures taken to 
identify and minimize GHG identify and minimize GHG 

emission and/or potential impacts emission and/or potential impacts 
on climate change in relations to on climate change in relations to 

their operationstheir operations

3-43-4

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

(stage 3) should have in place specific pro-(stage 3) should have in place specific pro-
cedures, policies or initiatives addressing cedures, policies or initiatives addressing 

GHG emissionsGHG emissions

Y/NY/N 

22

The applicant (stage 4) provides The applicant (stage 4) provides 
the "Cradle to grave" Global the "Cradle to grave" Global 

Warming Potential (GWP) of the Warming Potential (GWP) of the 
bio-based product, (LCA analysis) bio-based product, (LCA analysis) 

(i.e. GWP bio) (i.e. GWP bio) (MAJOR MUST)(MAJOR MUST)

1-61-6
The GWP “Cradle to grave” of the bio-The GWP “Cradle to grave” of the bio-

based product has to be below the value of based product has to be below the value of 
the Reference Product (RP)the Reference Product (RP)

 

Promote good Promote good 
air qualityair quality

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

operations are managedoperations are managed

33

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

-> PM)-> PM)

1-61-6
The PM “Cradle to grave” of the bio-based The PM “Cradle to grave” of the bio-based 
product has to be below of the Reference product has to be below of the Reference 

Product (RP)Product (RP)
 

Conserve and Conserve and 
protect water protect water 

resourcesresources

The economic operator The economic operator 
provides information on provides information on 
how biomass producers how biomass producers 
address the depletion address the depletion 
and quality of waterand quality of water

44

Describe measures taken to ad-Describe measures taken to ad-
dress the impacts on water quality dress the impacts on water quality 
and quantity identified, related to and quantity identified, related to 

the production of biomassthe production of biomass

11

The producers of biomass should have The producers of biomass should have 
in place specific procedures, policies or in place specific procedures, policies or 

initiatives to reduce and protect the quality initiatives to reduce and protect the quality 
of water resourceof water resource

Y/NY/N

The economic operator The economic operator 
provides information provides information 
on how quality and on how quality and 

quantity of water with-quantity of water with-
drawn and released are drawn and released are 

addressedaddressed

55

Describe procedures to identify Describe procedures to identify 
potential impacts and provide potential impacts and provide 
water consumption associated water consumption associated 

with their operationswith their operations

3-43-4

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

(stage 3) should have in place specific pro-(stage 3) should have in place specific pro-
cedures, policies or initiatives to protect cedures, policies or initiatives to protect 

water resourcewater resource

Y/NY/N

66

The applicant (stage 4) provides The applicant (stage 4) provides 
the "Cradle to grave" water use the "Cradle to grave" water use 

of the bio-based product (i.e. LCA of the bio-based product (i.e. LCA 
analysis -> water deprivation)analysis -> water deprivation)

1-61-6
The water deprivation “Cradle to grave” of The water deprivation “Cradle to grave” of 
the bio-based product has to be below of the bio-based product has to be below of 

the Reference Product (RP)the Reference Product (RP)
 

Protect soil Protect soil 
quality and quality and 

productivityproductivity The economic operator The economic operator 
provides information on provides information on 
how biomass producers how biomass producers 

address soil quality, address soil quality, 
erosion and produc-erosion and produc-

tivitytivity

77

Describe procedures to identify Describe procedures to identify 
and address potential impacts on and address potential impacts on 
soil quality, productivity and soil soil quality, productivity and soil 

erosion forceserosion forces

3-43-4

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

(stage 3) should have in place specific prol-(stage 3) should have in place specific prol-
icies or initiatives to identify and address icies or initiatives to identify and address 
potential impacts on soil quality, produc-potential impacts on soil quality, produc-
tivity and soil erosion forces, associated tivity and soil erosion forces, associated 

with the biomass productionwith the biomass production

Y/NY/N

88

Describe measures taken by Describe measures taken by 
biomass producers to address the biomass producers to address the 
impacts on soil quality, productiv-impacts on soil quality, productiv-

ity and soil erosion forcesity and soil erosion forces

11

The producers of biomass should have The producers of biomass should have 
in place specific measures to protect soil in place specific measures to protect soil 

quality, productivity and soil erosion quality, productivity and soil erosion 
forcesforces

Y/NY/N

99

The applicant (stage 4) provides The applicant (stage 4) provides 
the agricultural land occupation the agricultural land occupation 
(stage 1) needed for producing (stage 1) needed for producing 

the biomass used in the bio-based the biomass used in the bio-based 
productproduct

11
Renewable feedstock production should Renewable feedstock production should 

minimize the agricultural land occupation minimize the agricultural land occupation 
(reference value not defined yet)(reference value not defined yet)

Y/NY/N 

1010

The applicant (stage 4) provides The applicant (stage 4) provides 
the erosion risk associated with the erosion risk associated with 
the biomass production (crop the biomass production (crop 
and region specific) used for and region specific) used for 

producing the bio-based product. producing the bio-based product. 
Provide the amount of specific Provide the amount of specific 

soil loss for bio-based product (i.e. soil loss for bio-based product (i.e. 
LCA analysis -> soil erosion)LCA analysis -> soil erosion)

11

The Soil erosion risk should be minimized. The Soil erosion risk should be minimized. 
The soil erosion induced by the bio-based The soil erosion induced by the bio-based 
product has to be below a safeguard level, product has to be below a safeguard level, 
expressed at the field (hence Mg soil haexpressed at the field (hence Mg soil ha-1-1  
yryr-1-1), assumed to be 30% of the maximum ), assumed to be 30% of the maximum 
value, as determined using the proposed value, as determined using the proposed 

methodology (see D2.2)methodology (see D2.2)

 

1111

The applicant (stage 4) provides The applicant (stage 4) provides 
the "Cradle to grave" Land use of the "Cradle to grave" Land use of 
the bio-based product (i.e. LCA the bio-based product (i.e. LCA 

analysis -> Land use – soil quality analysis -> Land use – soil quality 
index)index)

1-61-6
The Land use –soil quality index “Cradle to The Land use –soil quality index “Cradle to 
grave” of the bio-based product has to be grave” of the bio-based product has to be 

below of the Reference Product (RP)below of the Reference Product (RP)
 

2. IAT Matrix
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Principle Criteria Indicator
Life 

Cycle 
Stages

IAT threshold (i.e. expectations) Type
Compa-
rability 
fossil

Promote Promote 
efficient use efficient use 

of energy of energy 
resources and resources and 
the prevention the prevention 
of non-renew-of non-renew-

able energy able energy 
resource de-resource de-

pletionpletion

The economic operator The economic operator 
provides information on provides information on 

how energy efficiency how energy efficiency 
and non-renewable and non-renewable 

energy resource con-energy resource con-
sumption are achievedsumption are achieved

1212

The applicant (stage 4) provides The applicant (stage 4) provides 
the "Cradle to grave" Non-renewa-the "Cradle to grave" Non-renewa-
ble energy resource consumption ble energy resource consumption 

for bio-based product (i.e. LCA for bio-based product (i.e. LCA 
analysis -> Resource use fossil)analysis -> Resource use fossil)

1-61-6

The non-renewable energy resource The non-renewable energy resource 
consumption “Cradle to grave” of the consumption “Cradle to grave” of the 

bio-based product has to be below of the bio-based product has to be below of the 
Reference Product (RP)Reference Product (RP)

 

Promote Promote 
positive and positive and 
reduce nega-reduce nega-

tive impacts on tive impacts on 
eco-systems eco-systems 
and biodiver-and biodiver-

sitysity

The economic operator The economic operator 
provides information provides information 

on potential impacts on on potential impacts on 
eco-system quality and eco-system quality and 

biodiversitybiodiversity

1313

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

Terrestrial and Freshwater)Terrestrial and Freshwater)

1-61-6
The acidification terrestrial “Cradle to The acidification terrestrial “Cradle to 

grave” of the bio-based product has to be grave” of the bio-based product has to be 
below of the Reference Product (RP)below of the Reference Product (RP)

 

1414

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

Freshwater)Freshwater)

1-61-6
The eutrophication freshwater “Cradle to The eutrophication freshwater “Cradle to 
grave” of the bio-based product has to be grave” of the bio-based product has to be 

below of the Reference Product (RP)below of the Reference Product (RP)
 

1515

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

terrestrial)terrestrial)

1-61-6
The eutrophication terrestrial “Cradle to The eutrophication terrestrial “Cradle to 

grave” of the bio-based product has to be grave” of the bio-based product has to be 
below of the Reference Product (RP)below of the Reference Product (RP)

 

1616 Describe procedures to identify Describe procedures to identify 
potential impacts on biodiversitypotential impacts on biodiversity 11

The producers of biomass have to have in The producers of biomass have to have in 
place specific measures to identify poten-place specific measures to identify poten-

tial impacts on biodiversitytial impacts on biodiversity
Y/NY/N 

1717
Describe measures taken to pro-Describe measures taken to pro-

mote positive and reduce negative mote positive and reduce negative 
impact on the biodiversityimpact on the biodiversity

11
The producers of biomass have to have in The producers of biomass have to have in 

place specific measures to reduce negative place specific measures to reduce negative 
impact on the biodiversityimpact on the biodiversity

Y/NY/N 

The economic operator The economic operator 
provides information on provides information on 
how biodiversity values how biodiversity values 

are addressedare addressed

1818

Provide the number of potentially Provide the number of potentially 
affected species for bio-based affected species for bio-based 

product (i.e. LCA analysis -> po-product (i.e. LCA analysis -> po-
tentially affected biodiversity)tentially affected biodiversity)

11

The potentially affected biodiversity asso-The potentially affected biodiversity asso-
ciated with the biomass production used ciated with the biomass production used 

in the manufacturing of the bio-based in the manufacturing of the bio-based 
product has to be below a safeguard level, product has to be below a safeguard level, 
assumed to be 30%  of the maximum value assumed to be 30%  of the maximum value 
for the specific crop/s used for manufac-for the specific crop/s used for manufac-

turing the bio-based productturing the bio-based product

 

Minimize the Minimize the 
impacts on impacts on 

Human HealthHuman Health The economic operator The economic operator 
provides information provides information 

on how Human Health on how Human Health 
values are addressed values are addressed 

within the area of within the area of 
operationoperation

1919

Describe measures taken to pro-Describe measures taken to pro-
mote positive and reduce negative mote positive and reduce negative 

impact on the Human Health impact on the Human Health 
within the area of operationwithin the area of operation

3-43-4

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

(stage 3) should have in place specific (stage 3) should have in place specific 
procedures or policies to minimize the procedures or policies to minimize the 

impacts on Human Healthimpacts on Human Health

Y/NY/N

2020

The applicant (stage 4) provides The applicant (stage 4) provides 
the "Cradle to grave" potential the "Cradle to grave" potential 

impacts on Human health for bio-impacts on Human health for bio-
based product (i.e. LCA analysis -> based product (i.e. LCA analysis -> 

Cancer Human health effects)Cancer Human health effects)

1-61-6
The Cancer human health effects “Cradle The Cancer human health effects “Cradle 

to grave” of the bio-based product must be to grave” of the bio-based product must be 
below the Reference Product (RP)below the Reference Product (RP)

 

ILUC

Reduce to a Reduce to a 
zero indirect zero indirect 

Land-Use Land-Use 
Change (ILUC) Change (ILUC) 

riskrisk
The economic operator The economic operator 
provides information on provides information on 

its strategies adopted its strategies adopted 
to reach a “low ILUC to reach a “low ILUC 

risk” levelrisk” level

2121

The applicant (stage 4) provides The applicant (stage 4) provides 
ILUC risk for the bio-based prod-ILUC risk for the bio-based prod-

uct determined according to “ILUC uct determined according to “ILUC 
Risk Tool”Risk Tool”

1-41-4 Minimize the indirect Land-Use Change Minimize the indirect Land-Use Change 
(ILUC) risk(ILUC) risk  
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Principle Criteria Indicator
Life 

Cycle 
Stages

IAT threshold (i.e. expectations) Type
Compa-
rability 
fossil

PRODUCT AND SYSTEM CIRCULARITY

Promote Promote 
responsible responsible 
use of high use of high 

concern concern 
materialsmaterials The economic operator The economic operator 

provides information on provides information on 
how hazardous chemi-how hazardous chemi-

cal is addressedcal is addressed

2222

Describe measures taken to avoid, Describe measures taken to avoid, 
reduce or find greener alternatives reduce or find greener alternatives 

to the use of substances of very to the use of substances of very 
high concern (SVHC) through a high concern (SVHC) through a 

screening of the product's raw ma-screening of the product's raw ma-
terials against substances on the terials against substances on the 
hazardous chemical databases, hazardous chemical databases, 

SINLIST and SUBSPORTSINLIST and SUBSPORT

3-43-4

High concern chemicals are not allowed High concern chemicals are not allowed 
to be used. The applicant company (stage to be used. The applicant company (stage 
4) and bio-based material manufacturing 4) and bio-based material manufacturing 
companies (stage 3) should have in place companies (stage 3) should have in place 
specific procedures, policies or initiatives specific procedures, policies or initiatives 

addressing safety aspects regarding addressing safety aspects regarding 
chemicals embedded in the products they chemicals embedded in the products they 

produceproduce

Y/NY/N 

Promote use Promote use 
of renewable of renewable 

materialsmaterials
The economic operator The economic operator 

provides information provides information 
on the use of renewable on the use of renewable 

raw materialsraw materials

2323

The applicant (stage 4) describes The applicant (stage 4) describes 
measures taken to promote the measures taken to promote the 

use of renewable material resourc-use of renewable material resourc-
es and provides the % of biogenic es and provides the % of biogenic 

carbon / total carbon (Product carbon / total carbon (Product 
renewability)renewability)

44

Maximize the use of renewable feedstock Maximize the use of renewable feedstock 
components. The bio-based product components. The bio-based product 

renewability should be above a minimum renewability should be above a minimum 
valuevalue

 

Promote the Promote the 
use of material use of material 

circularity. circularity. 
Minimize the Minimize the 
use of virgin use of virgin 

raw materials raw materials 
and maximize and maximize 
the recycla-the recycla-
bility of end bility of end 

productsproducts

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

effective recyclability of effective recyclability of 
the bio-based product the bio-based product 

is achievedis achieved

2424

The applicant (stage 4) describes The applicant (stage 4) describes 
measures taken to increase the measures taken to increase the 

use of recycled or renewable raw use of recycled or renewable raw 
materials and the recyclability of materials and the recyclability of 

the bio-based end productthe bio-based end product

44

The applicant company (stage 4) should The applicant company (stage 4) should 
have in place specific procedures, policies have in place specific procedures, policies 
or initiatives promoting the use of recycled or initiatives promoting the use of recycled 

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

(stage 6)(stage 6)

Y/NY/N 

2525

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

MUST)MUST)

55

Maximize the material circularity of the Maximize the material circularity of the 
bio-based products. The MCI should be bio-based products. The MCI should be 

higher compared to the MCI of the Refer-higher compared to the MCI of the Refer-
ence Product (RP)ence Product (RP)

 

Promote Promote 
responsible responsible 

waste manage-waste manage-
mentment

The economic operator The economic operator 
provides information on provides information on 
how waste is managed how waste is managed 

and reducedand reduced

2626 Describe measures taken to man-Describe measures taken to man-
age and reduce the wasteage and reduce the waste 3-43-4

Waste should be reduced to a minimum. Waste should be reduced to a minimum. 
The recyclability of waste should be max-The recyclability of waste should be max-
imized. The applicant company (stage 4) imized. The applicant company (stage 4) 

and the bio-based material manufacturing and the bio-based material manufacturing 
companies (stage 3) should have in place companies (stage 3) should have in place 
specific policies, procedures, initiatives specific policies, procedures, initiatives 
addressing waste management and its addressing waste management and its 

reductionreduction

Y/NY/N 

2727

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

co-productco-product

3-43-4 The waste intensity value should be below The waste intensity value should be below 
a reference value a reference value (not defined yet)(not defined yet)  

The economic operator The economic operator 
provides information on provides information on 

bio-based disposalbio-based disposal
2828

The applicant (stage 4) provides The applicant (stage 4) provides 
guidance and clear instructions guidance and clear instructions 

to the consumers on how the bio-to the consumers on how the bio-
based product is to be disposed based product is to be disposed 

after useafter use

44

The bio-based final product has to contain The bio-based final product has to contain 
clear indications on its disposal. End clear indications on its disposal. End 

consumers (stage 5) need to know how the consumers (stage 5) need to know how the 
bio-based product has to be disposed so as bio-based product has to be disposed so as 
to properly perform an appropriate waste to properly perform an appropriate waste 

management (stage 6)management (stage 6)

Y/NY/N 

Promote Promote 
efficient use of efficient use of 

energyenergy The economic operator The economic operator 
provides information on provides information on 

how energy efficiency how energy efficiency 
related to their opera-related to their opera-

tions is achievedtions is achieved

2929 Describe measures taken to Describe measures taken to 
address energy efficiencyaddress energy efficiency 3-43-4

Energy efficiency has to be maximized. The Energy efficiency has to be maximized. The 
applicant company (stage 4) and bio-based applicant company (stage 4) and bio-based 
material manufacturing companies (stage material manufacturing companies (stage 
3) should have in place specific policies, 3) should have in place specific policies, 

procedures or initiatives addressing energy procedures or initiatives addressing energy 
efficiencyefficiency

Y/NY/N 

3030

Provide energy intensity i.e. Provide energy intensity i.e. 
heat and power sourced from heat and power sourced from 

renewable and non-renewable renewable and non-renewable 
or internally-derived pathways or internally-derived pathways 

consumed per unit of product and consumed per unit of product and 
useful co-productuseful co-product

3-43-4 The energy intensity value should be below The energy intensity value should be below 
the reference value the reference value (not defined yet)(not defined yet)  
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Principle Criteria Indicator
Life 

Cycle 
Stages

IAT threshold (i.e. expectations) Type
Compa-
rability 
fossil

Promote the Promote the 
use of renew-use of renew-
able energy able energy 

sourcessources

The economic operator The economic operator 
provides information on provides information on 
how the use of renew-how the use of renew-
able energy sources is able energy sources is 

promotedpromoted

3131 Describe measures taken to pro-Describe measures taken to pro-
mote the use of renewable energymote the use of renewable energy 3-43-4

The use of renewable energy sources The use of renewable energy sources 
should be maximized. The applicant should be maximized. The applicant 

company (stage 4) and bio-based material company (stage 4) and bio-based material 
manufacturing companies (stage 3) should manufacturing companies (stage 3) should 

have in place specific policies and initia-have in place specific policies and initia-
tives, which address the use of renewable tives, which address the use of renewable 

energyenergy

Y/NY/N 

3232

Provide the share of renewable Provide the share of renewable 
energy compared to the overall energy compared to the overall 

energy consumed for a given energy consumed for a given 
process or processes under con-process or processes under con-

siderationsideration

3-43-4 The renewable energy should be above a The renewable energy should be above a 
minimum valueminimum value 

ECONOMIC

Promote the Promote the 
minimisation minimisation 
of life cycle of life cycle 

costs associ-costs associ-
ated with the ated with the 
entire value entire value 

chainchain

The economic operator The economic operator 
provides information on provides information on 

the life cycle costingthe life cycle costing

3333
Describe measures taken to Describe measures taken to 

reduce the environmental-life reduce the environmental-life 
cycle costscycle costs

3-43-4

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

reduce the costs associated with the life reduce the costs associated with the life 
cycle of the bio-based productcycle of the bio-based product

Y/NY/N 

3434

The applicant (stage 4) provides The applicant (stage 4) provides 
the Environmental Life Cycle the Environmental Life Cycle 

Costing (LCC) of the bio-based Costing (LCC) of the bio-based 
productproduct

1-61-6
The environmental LCC “Cradle to grave” The environmental LCC “Cradle to grave” 
of the bio-based product has to be below of the bio-based product has to be below 

the Reference value the Reference value (not defined yet)(not defined yet)
 

SOCIAL

Respect La-Respect La-
bour Rightsbour Rights

The economic operator The economic operator 
provides information on provides information on 
how the issue of forced how the issue of forced 

labour is addressedlabour is addressed

3535

Describe measures taken to Describe measures taken to 
safeguard rights relating to forced safeguard rights relating to forced 

labour including prohibiting labour including prohibiting 
policies, evidences, incidents and policies, evidences, incidents and 

corrective action plans and a plan-corrective action plans and a plan-
do-check-act process in place do-check-act process in place 
to raise awareness on the topic to raise awareness on the topic 

(MAJOR MUST)(MAJOR MUST)

1-41-4

Forced labour is not allowed (i.e social Forced labour is not allowed (i.e social 
minimum requirement). The applicant minimum requirement). The applicant 

(stage 4), bio-based material manufactur-(stage 4), bio-based material manufactur-
ers (stage 3), biomass producers (Stage ers (stage 3), biomass producers (Stage 
1) and raw materials producers (Stage 1) and raw materials producers (Stage 

2) have to have in place formal policies, 2) have to have in place formal policies, 
procedures or initiatives addressing forced procedures or initiatives addressing forced 
labour and evidences that such incidence labour and evidences that such incidence 

do not occurdo not occur

Y/NY/N 

The economic operator The economic operator 
provides information on provides information on 

how the topic of child how the topic of child 
labour is addressedlabour is addressed

3636

Describe measures taken to Describe measures taken to 
address child labour, including address child labour, including 
prohibiting policies, evidences prohibiting policies, evidences 

(such as records on worker’s age), (such as records on worker’s age), 
incidents and corrective actions incidents and corrective actions 
plans and a plan-do-check-act plans and a plan-do-check-act 

process in place to raise awareness process in place to raise awareness 
on the topic on the topic (MAJOR MUST)(MAJOR MUST)

1-41-4

Child labour is not allowed (i.e social mini-Child labour is not allowed (i.e social mini-
mum requirement). The applicant (stage 4), mum requirement). The applicant (stage 4), 

bio-based material manufacturers (stage bio-based material manufacturers (stage 
3), biomass producers (Stage 1) and raw 3), biomass producers (Stage 1) and raw 

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

initiatives addressing child labour and evi-initiatives addressing child labour and evi-
dences that such incidence do not occurdences that such incidence do not occur

Y/NY/N 

The economic operator The economic operator 
provides information provides information 
on how fair salary is on how fair salary is 

addressedaddressed

3737

Provide information regarding Provide information regarding 
the salary of workers, includ-the salary of workers, includ-
ing the percentage of workers ing the percentage of workers 

whose wages meet at least legal whose wages meet at least legal 
minimum standards, incidents of minimum standards, incidents of 
delayed payments, percentage delayed payments, percentage 

of workers paid a living wage or of workers paid a living wage or 
receive additional social benefits receive additional social benefits 

(MAJOR MUST)(MAJOR MUST)

1-41-4

All workers are paid at least the legal or All workers are paid at least the legal or 
industry minimum wage (i.e. social min-industry minimum wage (i.e. social min-
imum requirement. The applicant (stage imum requirement. The applicant (stage 

4), bio-based material manufacturers 4), bio-based material manufacturers 
(stage 3), biomass producers (Stage 1) and (stage 3), biomass producers (Stage 1) and 
raw materials producers (Stage 2) have to raw materials producers (Stage 2) have to 

provide the minimum wage provide the minimum wage 

Y/NY/N 

The economic operator The economic operator 
provides information on provides information on 

how equal opportuni-how equal opportuni-
ties and discrimination ties and discrimination 

are addressedare addressed

3838

Describe measures taken to Describe measures taken to 
address equal opportunities, address equal opportunities, 

including whether a non-discrim-including whether a non-discrim-
ination policy is in place, a system ination policy is in place, a system 

to enforce it, incidents and cor-to enforce it, incidents and cor-
rective action plans and a public rective action plans and a public 

commitments on this issuecommitments on this issue

1-41-4

Non-discrimination measures should Non-discrimination measures should 
be applied to all workers. The applicant be applied to all workers. The applicant 

(stage 4), bio-based material manufactur-(stage 4), bio-based material manufactur-
ers (stage 3), biomass producers (Stage ers (stage 3), biomass producers (Stage 
1) and raw materials producers (Stage 1) and raw materials producers (Stage 

2)  are obliged to have a system in place 2)  are obliged to have a system in place 
to guarantee, monitor and enforce the to guarantee, monitor and enforce the 

non-discrimination policynon-discrimination policy

Y/NY/N 

The economic operator The economic operator 
provides information on provides information on 
how health and safety of how health and safety of 
workers are addressedworkers are addressed

3939

Describe measures taken to ad-Describe measures taken to ad-
dress health and safety of workers, dress health and safety of workers, 

including whether they comply including whether they comply 
with local laws, whther workers with local laws, whther workers 

have the needed protective equip-have the needed protective equip-
ment, incidents and corrective ment, incidents and corrective 

plans, a plan-do-check-act pro-plans, a plan-do-check-act pro-
cess in place to protect workers' cess in place to protect workers' 
health beyond laws and public health beyond laws and public 

commitments on this issuecommitments on this issue

1-41-4

Compliance with health and safety regu-Compliance with health and safety regu-
lations must be met to all level and for all lations must be met to all level and for all 

workers. The applicant (stage 4), bio-based workers. The applicant (stage 4), bio-based 
material manufacturers (stage 3), biomass material manufacturers (stage 3), biomass 

producers (Stage 1) and raw materials producers (Stage 1) and raw materials 
producers (Stage 2) should comply with producers (Stage 2) should comply with 

health and safety regulationshealth and safety regulations

Y/NY/N 
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Principle Criteria Indicator
Life 

Cycle 
Stages

IAT threshold (i.e. expectations) Type
Compa-
rability 
fossil

Respect health Respect health 
and safety of and safety of 

end usersend users

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

4040

The applicant (stage 4) describes The applicant (stage 4) describes 
measures taken to ensure the measures taken to ensure the 
health and safety of end users health and safety of end users 
(stage 5), including evidence (stage 5), including evidence 

that the product is safe for users, that the product is safe for users, 
compliance with product safety compliance with product safety 
laws and programmes in place laws and programmes in place 

to raise awareness on safety to raise awareness on safety 
risks associated with the product risks associated with the product 

(MAJOR MUST)(MAJOR MUST)

44

The bio-based products must be safe, so The bio-based products must be safe, so 
no health and safety concerns related no health and safety concerns related 

to end users (stage 5) should occur. The to end users (stage 5) should occur. The 
bio-based product conforms to all national bio-based product conforms to all national 
and European requirements and standards and European requirements and standards 

regarding product safetyregarding product safety

Y/NY/N 

Promote Promote 
consumer consumer 

satisfactionsatisfaction

The economic operator The economic operator 
provides information provides information 
on how they provide on how they provide 

feedback mechanismsfeedback mechanisms

4141

The applicant (stage 4) describe The applicant (stage 4) describe 
measures taken to offer mecha-measures taken to offer mecha-

nisms for users (stage 5) to provide nisms for users (stage 5) to provide 
feedbacks, including measures to feedbacks, including measures to 
improve the mechanism, if there improve the mechanism, if there 
are surveys related to customers are surveys related to customers 
satisfaction and actions taken in satisfaction and actions taken in 
response to the results of these response to the results of these 

surveyssurveys

44

Presence of an effective mechanism for Presence of an effective mechanism for 
customers (stage 5) to provide feedback, customers (stage 5) to provide feedback, 
or presence of management measures to or presence of management measures to 

improve feedback mechanisms existimprove feedback mechanisms exist

Y/NY/N 

Promote trans-Promote trans-
parencyparency

The economic operator The economic operator 
provides information provides information 

on how transparency is on how transparency is 
addressedaddressed

4242

The economic operator describes The economic operator describes 
measures taken to address measures taken to address 

transparency, including if there transparency, including if there 
are compliance with regulations, are compliance with regulations, 

consumer complaint, sustainabili-consumer complaint, sustainabili-
ty reporting and targetsty reporting and targets

3-43-4

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

reporting disclosurereporting disclosure

Y/NY/N 

Respect of Respect of 
health and health and 

safety of local safety of local 
communitiescommunities

The economic operator The economic operator 
provides information on provides information on 

how health and safety how health and safety 
of local community are of local community are 

addressedaddressed

4343

Describe measures taken to Describe measures taken to 
address health and safety of local address health and safety of local 
communities, including noise, air communities, including noise, air 

emissions etc.emissions etc.

3-43-4

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

(stage 3) have a system or a mechanism (stage 3) have a system or a mechanism 
in place to ensure the respect of policies in place to ensure the respect of policies 
relating to local community health and relating to local community health and 

safety impactssafety impacts

Y/NY/N 

Promote local Promote local 
developmentdevelopment

The economic operator The economic operator 
provides information on provides information on 
how local employment how local employment 

is addressedis addressed

4444

Describe measures taken to ad-Describe measures taken to ad-
dress local employment, including dress local employment, including 
public commitments to grow local public commitments to grow local 

employment and the number of employment and the number of 
indefinite or temporary jobs (high-indefinite or temporary jobs (high-
er than 6 months) created or lost er than 6 months) created or lost 

during the reporting periodduring the reporting period

3-43-4

The applicant company (stage 4) and bio-The applicant company (stage 4) and bio-
based material manufacturing companies based material manufacturing companies 
(stage 3) have publicly committed to grow (stage 3) have publicly committed to grow 

local employmentlocal employment

Y/NY/N 

The economic operator The economic operator 
provides information on provides information on 
how economic develop-how economic develop-

ment is addressedment is addressed

4545

Describe measures taken to Describe measures taken to 
address economic development, address economic development, 

including any policy, which prior-including any policy, which prior-
itises buying goods and services itises buying goods and services 
from local suppliers (regional or from local suppliers (regional or 

at national level), contribution to at national level), contribution to 
skill development, and the per-skill development, and the per-

centage of employees and market centage of employees and market 
share of the company that have share of the company that have 

grown in the last 5 yearsgrown in the last 5 years

3-43-4

The applicant company (stage 4) and bio-The applicant company (stage 4) and bio-
based material manufacturing companies based material manufacturing companies 
(stage 3) have a policy prioritising buying (stage 3) have a policy prioritising buying 
goods and services from local suppliers goods and services from local suppliers 

(regional or national). The companies (regional or national). The companies 
(stage 3 and 4) actively contributes to skill (stage 3 and 4) actively contributes to skill 

developmentdevelopment

Y/NY/N 

Respect land Respect land 
use rightsuse rights

The economic operator The economic operator 
provides information on provides information on 
how land use rights are how land use rights are 

addressedaddressed

4646

The applicant (stage 4) describes The applicant (stage 4) describes 
measures taken by the raw measures taken by the raw 

materials producers (stage 1) to materials producers (stage 1) to 
address land use rights, including address land use rights, including 
percentage of small-scale entre-percentage of small-scale entre-
preneurs who have documented preneurs who have documented 
legal rights to land and who feel legal rights to land and who feel 
that their land rights are secured that their land rights are secured 
and if land grabbing risk is being and if land grabbing risk is being 

mentionedmentioned

11
Land use rights should be respected. The Land use rights should be respected. The 
biomass producers have to comply with a biomass producers have to comply with a 

minimum land use rightsminimum land use rights
Y/NY/N 

Respect Food Respect Food 
SecuritySecurity

The economic operator The economic operator 
provides information on provides information on 
how they address food how they address food 

securitysecurity

4747

The applicant (stage 4) describes The applicant (stage 4) describes 
measures taken by the raw materi-measures taken by the raw materi-
als producers (stage 2) to address als producers (stage 2) to address 
food security, including measures food security, including measures 
to improve and ensure local food to improve and ensure local food 
security, a plan-do-check-act to security, a plan-do-check-act to 
identify and reduce risks on this identify and reduce risks on this 

topictopic

11

The renewable raw materials producers The renewable raw materials producers 
(Stage 2) is obliged to have policies in (Stage 2) is obliged to have policies in 
place to reduce risks to the local food place to reduce risks to the local food 

security in the area where the production security in the area where the production 
of biomass takes placeof biomass takes place

Y/NY/N 

Promote fair Promote fair 
competition in competition in 

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

4848

Describe measures taken to ad-Describe measures taken to ad-
dress fair competition in the mar-dress fair competition in the mar-
ket, including incidents regarding ket, including incidents regarding 

anti-competitive behaviour, anti-competitive behaviour, 
measures to increase employee measures to increase employee 

awareness in this topicawareness in this topic

3-43-4

For the applicant (stage 4) and bio-based For the applicant (stage 4) and bio-based 
material man. (stage 3) there should not be material man. (stage 3) there should not be 
legal actions pending or completed during legal actions pending or completed during 
the reporting period regarding anti-com-the reporting period regarding anti-com-

petitive behaviour and no violations petitive behaviour and no violations 
of anti-trust and monopoly legislation of anti-trust and monopoly legislation 

expected (policy, strategy, etc.) to prevent expected (policy, strategy, etc.) to prevent 
anti-competitive behaviouranti-competitive behaviour

Y/NY/N 
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3. Metrics and related methodological approaches and standards

The proposed IAT is based on STAR-ProBio approaches 
and methods, combined with existing methodologies. 
Standards or guidelines. These include:

 Life Cycle Assessment (LCA) methodology for quan-
titatively tackling aspects related to the environ-
mental pillar, which have been integrated with a set 
of qualitative indicators to better define the context 
and the commitment of economic operators com-
pared to the areas of protection;  

 Soil erosion (RUSLE method) and affected biodiver-
sity (JRC method) associated to the biomass pro-
duction;

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

 Social Life Cycle Assessment (S-LCA), based on the 
methodology reported in the Handbook for Prod-
uct Social Impact Assessment; 

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

 Circularity principles and metrics.

A detailed description of the proposed methodologies 
is included in the integral version of the IAT, which is 
part of D8.2 of the STAR-ProBio project.

4. Guidance for Implementing the IAT

This section provides a short guidance and support on 
how the IAT indicators should be calculated and veri-
fied. To resolve confidentiality issues associated to the 
acquisition of some sensitive data and information (e.g. 
type of suppliers, raw materials used etc.), that could 
rise among the various value chain actors, we propose 
to follow a modular approach for data collection and as-
sessment. This approach is based on the acquisition of 

data through a series of life-cycle-stage tailored ques-
tionnaires, included in the annex of D8.2. As described 
in Figure 2, the applicant of the IAT (stage 4) will acquire 
data related to stage 3 directly from the bio-based mate-
rial producers (stage 3) using the questionnaire included 
in annex 3. In addition, the applicant will be responsible 
for filling the questionnaires related to stages 4, 5 and 6, 
respectively included in annexes, 4, 5 and 6.

Figure 2: Modular approach for data collection and assessment
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End of 
life
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material production
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Bio-based product 
use

ANNEX 1

ANNEX 1 ANNEX 2

ANNEX 2

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

APPLICANT

ANNEX 3 ANNEX 5 ANNEX 6ANNEX 4
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In turn, the information related to stage 2 will be col-
lected by the bio-based material manufacturing (stage 
3), using the questionnaire provided in annex 2, while 
the information related to stage 1, will be collected by 
the raw material producers (stage 2), using the ques-
tionnaire included in D8.2. Considering the potential 
issues surrounding data availability 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. The successful application 
of this approach will depend on the collaboration of 

all the value chain actors involved in the production of 
the products. 

Table 1 provides guidance on how to calculate/meas-
ure the performance of each indicator. The informa-
tion is clustered in the following indicator categories: i) 
quantitative LCA indicators related to the environmen-
tal pillar; ii) additional environmental-related quantita-
tive indicators; iii) qualitative indicators related to the 
environmental, economic and circular dimensions; iv) 
ILUC-related indicator; v) quantitative indicators relat-
ed to circularity; vi) quantitate indicator related to the 
economic dimension; vii) qualitative indicators related 
to the social dimension.

IAT Indicator Guidance

ENVIRONMENTAL PILLAR

Quantitative LCA indicators Quantitative LCA indicators 

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

This set of environmental indicators are determined through a single assessment, that is a “Cradle to grave” Life Cycle Assess-This set of environmental indicators are determined through a single assessment, that is a “Cradle to grave” Life Cycle Assess-
ment (LCA) of the bio-based product, to be conducted by the applicant. The description of the impact categories are reported ment (LCA) of the bio-based product, to be conducted by the applicant. The description of the impact categories are reported 
in D2.2 whereas the methodological approach for modelling the possible recycled materials used in the analyzed system as in D2.2 whereas the methodological approach for modelling the possible recycled materials used in the analyzed system as 
well as multifunctional end of life treatments are addressed with the circular footprint formula reported in the PEF methodolo-well as multifunctional end of life treatments are addressed with the circular footprint formula reported in the PEF methodolo-
gy.For the reliability of LCA results it is crucial to pay a specific attention to the quality of inventory data used in the LCA study. gy.For the reliability of LCA results it is crucial to pay a specific attention to the quality of inventory data used in the LCA study. 
For the reliability of comparative LCA results it is crucial that both LCA models (i.e. bio-based product and Reference Products For the reliability of comparative LCA results it is crucial that both LCA models (i.e. bio-based product and Reference Products 
– RP) have the same consistency, in terms of assumptons, allocation rules, level of inventory data details etc.– RP) have the same consistency, in terms of assumptons, allocation rules, level of inventory data details etc.

Soil erosion Soil erosion 
(quantitative-qualitative)(quantitative-qualitative)

I: 10I: 10

This indicator is determined according to the methodology described in D2.2, “Selection of environmental indicators and This indicator is determined according to the methodology described in D2.2, “Selection of environmental indicators and 
impact categories for the life cycle assessment of bio-based products.” The needed data for the determination of soil erosion impact categories for the life cycle assessment of bio-based products.” The needed data for the determination of soil erosion 
are: 1. The type and the amount of crop per F.U. (it depends on the bio-based product); 2. The agricultural land occupation per are: 1. The type and the amount of crop per F.U. (it depends on the bio-based product); 2. The agricultural land occupation per 
F.U. (it depends on the crop yield); 3. The geographical origin of the crop . F.U. (it depends on the crop yield); 3. The geographical origin of the crop . 

Information 1, 2 are already known from the LCA analysis (inventory) whereas the origin of the crop, that could not be availa-Information 1, 2 are already known from the LCA analysis (inventory) whereas the origin of the crop, that could not be availa-
ble, could be collected through the specific questionnairre (see annex 1 – Stage 1). This indicator should be used as a warning ble, could be collected through the specific questionnairre (see annex 1 – Stage 1). This indicator should be used as a warning 
signal that requires additional specific information (e.g. certification scheme or particular soil preservation techniques) when signal that requires additional specific information (e.g. certification scheme or particular soil preservation techniques) when 
value exceeds a threshold.value exceeds a threshold.

Affected biodiversity Affected biodiversity 
(quantitative- qualitative) (quantitative- qualitative) 

I:18I:18

This indicator is determined according to the methodology described in D2.2, “Selection of environmental indicators and This indicator is determined according to the methodology described in D2.2, “Selection of environmental indicators and 
impact categories for the life cycle assessment of bio-based products.” The needed data for the determination of the affected impact categories for the life cycle assessment of bio-based products.” The needed data for the determination of the affected 
biodiversity are the same info used for soil erosion and can be derived from inventory data of LCA analysis. This indicator biodiversity are the same info used for soil erosion and can be derived from inventory data of LCA analysis. This indicator 
should be used as a warning signal that requires additional specific information (e.g. certification scheme or particular caution should be used as a warning signal that requires additional specific information (e.g. certification scheme or particular caution 
for biodiversity) when value exceeds a threshold.for biodiversity) when value exceeds a threshold.

Environmental, economic and circu-Environmental, economic and circu-
larity qualitative indicators: larity qualitative indicators: 

I: 1,4,5,7, 8, 16, 17, 19,24,26, 28, 29, I: 1,4,5,7, 8, 16, 17, 19,24,26, 28, 29, 
31, 3331, 33

They represent a set of complementary indicators and serve to investigate if the most important value chain actors adopt They represent a set of complementary indicators and serve to investigate if the most important value chain actors adopt 
specific measures, policies etc. addressing some of the most relevant area of protections (e.g. water use, soil quality etc.) and specific measures, policies etc. addressing some of the most relevant area of protections (e.g. water use, soil quality etc.) and 
circularity aspects. The outcomes of the questionnaire allow to draw conclusions about the level of “maturity” and com-circularity aspects. The outcomes of the questionnaire allow to draw conclusions about the level of “maturity” and com-
mitment of economic operators in respect to environmental sustainability and circularity principles. All this information is mitment of economic operators in respect to environmental sustainability and circularity principles. All this information is 
collected through specific questionnaire (see D8.2). As to facilitate the response of the economic operator that receives the collected through specific questionnaire (see D8.2). As to facilitate the response of the economic operator that receives the 
questionnaire, it has been conceived as “yes” or “no” answer. To increase the reliability of the assessment the questionnaire questionnaire, it has been conceived as “yes” or “no” answer. To increase the reliability of the assessment the questionnaire 
must be signed by the economic operator (self-declaration) before being returned to the sender.must be signed by the economic operator (self-declaration) before being returned to the sender.

ILUC

ILUC risk ILUC risk 
(scale-based indicator)(scale-based indicator)

I: 21I: 21

ILUC Risk is derived from the tool developed by UNIBO that consists of a user friendly Excel file usable by the bio-based ILUC Risk is derived from the tool developed by UNIBO that consists of a user friendly Excel file usable by the bio-based 
material manufacturers using some few information about the type of crop, agricultural practices and other information which material manufacturers using some few information about the type of crop, agricultural practices and other information which 
are generally known from LCA assessment (inventory data). In case they are not available they could be asked to economic are generally known from LCA assessment (inventory data). In case they are not available they could be asked to economic 
operators through additional questionnairesoperators through additional questionnaires

PRODUCT AND SYSTEM CIRCULARITY

High concern chemicals High concern chemicals 
(pass or not pass)(pass or not pass)

I: 22I: 22

This indicator is conceived as a “yes or no “answer to the statement: absence of hazardous chemicals used.  This is undertaken This indicator is conceived as a “yes or no “answer to the statement: absence of hazardous chemicals used.  This is undertaken 
by comparing the raw materials (stage 3) and possible additives (stage 4) with the known global databases for hazardous chem-by comparing the raw materials (stage 3) and possible additives (stage 4) with the known global databases for hazardous chem-
icals, mainly SINLIST12 and SUBSPORT13,14 which also contains lists of chemicals of concerns captured by the EU-REACH And icals, mainly SINLIST12 and SUBSPORT13,14 which also contains lists of chemicals of concerns captured by the EU-REACH And 
US-EPA. This check, within IAT, regards (stage 3) and (stage 4). If the latter transform directly the bio-based material/s without US-EPA. This check, within IAT, regards (stage 3) and (stage 4). If the latter transform directly the bio-based material/s without 
adding any further materials like additive the verification of high concern does not apply.adding any further materials like additive the verification of high concern does not apply.

Table 1: Guidance on the determination of sustainability indicators
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IAT Indicator Guidance

Renewable content of bio-based end Renewable content of bio-based end 
product product 

(quantitative)(quantitative)

I: 23I: 23

This indicator is determined through a specific analytical measure whose result is expressed as the ratio of biogenic carbon This indicator is determined through a specific analytical measure whose result is expressed as the ratio of biogenic carbon 
(numerator) compared to the overall carbon (denominator) that composes the bio-based product. It is therefore expressed as (numerator) compared to the overall carbon (denominator) that composes the bio-based product. It is therefore expressed as 
a percentage value (% of renewability). The reference standard is: CEN EN 16640:2017 - Bio-based products - Bio-based carbon a percentage value (% of renewability). 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.content - Determination of the bio-based carbon content using the radiocarbon method.

Product CircularityProduct Circularity

I: 25I: 25

The Material Circularity Indicator (MCI) is a value ranging from 0 (pure linearity) to 1 (pure circularity). It is determined through The Material Circularity Indicator (MCI) is a value ranging from 0 (pure linearity) to 1 (pure circularity). It is determined through 
EMF methodology available at the following link : https://www.ellenmacarthurfoundation.org/assets/downloads/ce100/EMF methodology available at the following link : https://www.ellenmacarthurfoundation.org/assets/downloads/ce100/
MCI-SC-28Nov-2019-Master-MB-4.pdf. The needed data for MCI calculation, also in this case, are few and easily collectable. MCI-SC-28Nov-2019-Master-MB-4.pdf. The needed data for MCI calculation, also in this case, are few and easily collectable. 
Specifically, for fossil based products these are: (i) the amount of recycled materials used in material manufacturing and the Specifically, for fossil based products these are: (i) the amount of recycled materials used in material manufacturing and the 
end of life scenario of the analysed product. Further information regards the yield of recycling process (for recycled material in end of life scenario of the analysed product. Further information regards the yield of recycling process (for recycled material in 
input and even if EMF methodology provides some default values in case this info is unknown. input and even if EMF methodology provides some default values in case this info is unknown. 

For the determination of MCI of biobased and biodegradable products like biodegradable mulch film, which represents one For the determination of MCI of biobased and biodegradable products like biodegradable mulch film, which represents one 
the case study of the STAR-ProBio project, there are two options: i) A methodological approach developed within StarProBio the case study of the STAR-ProBio project, there are two options: i) A methodological approach developed within StarProBio 
project and described in a scientific paper under publication in Resources, Conservation & Recycling (RCR) within the Special project and described in a scientific paper under publication in Resources, Conservation & Recycling (RCR) within the Special 
Issue on “Sustainable Cycles and Management of Plastics; ii) Using the methodology recently released by EMF at the link Issue on “Sustainable Cycles and Management of Plastics; ii) Using the methodology recently released by EMF at the link 
provided above.provided above.

The two methods have some point in common but they are not the same. We suggest companies to adopt the method they The two methods have some point in common but they are not the same. We suggest companies to adopt the method they 
consider more appropriate with their purposes.consider more appropriate with their purposes.

Waste reduction and management Waste reduction and management 
(quantitative)(quantitative)

I: 27I: 27

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

  

MtotWMtotW

MProd + Mco.prod + Mre.procMProd + Mco.prod + Mre.proc
Waste factor =Waste factor =

MtotW = Total mass of waste generated from the production process (kg), MtotW = Total mass of waste generated from the production process (kg), MProdMProd = Total mass of target product generated from  = Total mass of target product generated from 
the process (kg), the process (kg), Mco.prodMco.prod = Total mass of useful co-products (kg),  = Total mass of useful co-products (kg), Mre.procMre.proc  = Total mass of re-processed waste (kg)  = Total mass of re-processed waste (kg)

Energy intensity Energy intensity 
(quantitative) (quantitative) 

I: 30I: 30

This quantitative indicator is requested for the applicant (stage 4) and bio-material producers (stage 3) since they are the This quantitative indicator is requested for the applicant (stage 4) and bio-material producers (stage 3) since they are the 
most relevant actors of the product chain. The needed information can be easily derived from process control function or non most relevant actors of the product chain. The needed information can be easily derived from process control function or non 
financial reporting.  financial reporting.  

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

MProd + Mco.prod + Mre.procMProd + Mco.prod + Mre.proc
Energy intensity =Energy intensity =

Enfuel = Fuel derived energy used (Mj), Eel. = Electricity derived energy used (MJ), Eheat. = Heat derived energy used (MJ), Enfuel = Fuel derived energy used (Mj), Eel. = Electricity derived energy used (MJ), Eheat. = Heat derived energy used (MJ), 
Ecooling = Cooling derived energy used (MJ), Esteam = Steam derived energy used (MJ) Ecooling = Cooling derived energy used (MJ), Esteam = Steam derived energy used (MJ) 

When determining this indicator, it is important to pay attention that double counting is avoided. For example, if a company When determining this indicator, it is important to pay attention that double counting is avoided. For example, if a company 
purchase natural gas for producing electricity and steam in its CHP plant - which are then used in the process - it is necessary purchase natural gas for producing electricity and steam in its CHP plant - which are then used in the process - it is necessary 
to report in the numerator only the amount of fuel (natural gas).to report in the numerator only the amount of fuel (natural gas).

Use of renewable energy resources Use of renewable energy resources 
(quantitative)(quantitative)

 I: 32 I: 32

The share (%) of renewable resources used for processes of stage 3 and 4 can be easily derived from process control function of The share (%) of renewable resources used for processes of stage 3 and 4 can be easily derived from process control function of 
a company and/or desk analysis.a company and/or desk analysis.

EfuelEfuelrenren + Eel. + Eel.renren + Eheat + Eheatrenren + Ecooling + Ecoolingrenren + Esteam + Esteamrenren

Enfuel + Eel. + Eheat. + Ecooling + EsteaEnfuel + Eel. + Eheat. + Ecooling + Estea
XX 100 100Share of renewable energy (%) =Share of renewable energy (%) =

renren: energy from renewable resources: energy from renewable resources

ECONOMIC

Environmental LCC Environmental LCC 
(quantitative indicator) (quantitative indicator) 

3434

Life Cycle Costing (LCC) is an economic assessment of all costs related to a product, process or service, over the entire life Life Cycle Costing (LCC) is an economic assessment of all costs related to a product, process or service, over the entire life 
cycle, from raw materials, transport, production until use and disposal. The execution of this assessment can be performed in cycle, from raw materials, transport, production until use and disposal. The execution of this assessment can be performed in 
parallel with LCA study since the same system boundaries and inventory data are respectively applied and used.parallel with LCA study since the same system boundaries and inventory data are respectively applied and used.

SOCIAL

Social aspects Social aspects 
(qualitative indicators) (qualitative indicators) 

I: from 35 to 48I: from 35 to 48

Within IAT 14 social topics have been addressed though the whole value chain based on their relevance. All needed information Within IAT 14 social topics have been addressed though the whole value chain based on their relevance. All needed information 
for assessing the management of social aspects along value chain can be collected through specific questionnaire tailored to for assessing the management of social aspects along value chain can be collected through specific questionnaire tailored to 
each life cycle stage from stage 1 up to 4 directly involved in the raw materials and bio-based product production. In addition, each life cycle stage from stage 1 up to 4 directly involved in the raw materials and bio-based product production. In addition, 
social aspect associated to the use and disposal phases are also investigated. The questionnaire for social assessment are social aspect associated to the use and disposal phases are also investigated. The questionnaire for social assessment are 
conceived to be answered in a very short time since the possible answers are “yes” or “no”. This should facilitate the involve-conceived to be answered in a very short time since the possible answers are “yes” or “no”. This should facilitate the involve-
ment and the cooperation of economic operators. The questionnaires have to be filled and signed (self-declaration) to increase ment and the cooperation of economic operators. The questionnaires have to be filled and signed (self-declaration) to increase 
the reliability of the answers thus of the whole assessment. In the IAT only the compliant to the minimum social requirement is the reliability of the answers thus of the whole assessment. In the IAT only the compliant to the minimum social requirement is 
investigated.investigated.

The IAT has been partially tested in selected STAR-Pro-
Bio project case studies: PLA packaging and biode-
gradable Ecovio mulch film. The objective was to iden-

tify weaknesses, limitations and area of improvement 
of the IAT proposed framework. Detailed information 
on the testing is included in the STAR-ProBio webpage.
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5. Scoring System

IAT includes 48 indicators, some quantitative and oth-
ers qualitative. For all of these, threshold values are pro-
posed in order to determine “how well” the analyzed 
bio-based product performs in comparison to: (i) an 
ideal situation (e.g. presence of policies), (ii) a specific 
target (e.g. renewable content), (iii) a reference scenario 
(e.g. LCA thresholds) or (iv) a minimum requirement (e.g. 
social aspects). Quantitative indicators are expressed in 
absolute values and compared to a reference value. 
Conversely, qualitative indicators related to the exist-
ence of policies regarding GHG emissions, energy ef-
ficiency, biodiversity protection etc. or the fulfilment of 
minimum social requirements are based on self-decla-
rations of the economic operators and are determined 
through the compilation of the specific questionnaires 
with a simple yes/no condition. 

For the LCA environmental indicators, the threshold is 
defined as a better performance in respect to the per-
formance of the Reference Product (RP), which corre-
sponds to the representative LCA value of the specific 
product group to which the bio-based product belongs 
to. Indeed, in order to determine if a given bio-based 
product is environmentally preferable, it is necessary to 
define a “benchmark” to which a comparison may be 
made. Within the STAR-ProBio project, for LCA compar-

isons a virtual RP was defined (using secondary and lit-
erature market data) given the fact that the definition of 
a real benchmark cannot be achieved without a tight in-
volvement and collaboration of the representative eco-
nomic operators (STAR-ProBio (2019e). For the qualita-
tive environmental and circularity indicators, different 
options for establishing expectations are proposed in 
the IAT (see chapter 3). For the social indicators, expec-
tations are defined based on the methodology reported 
in the Handbook for Product Social Impact Assessment 
(Goedkoop, M. et al, 2018), which corresponds to the 
minimum social requirements. 

For each of the proposed indicators a score is allocat-
ed of which, some are considered to be major must 
(see Table 2). Hence, IAT recommends that these major 
must indicators should be met.

The process of assigning a numerical score to each in-
dicator varies, depending on its particular sustainability 
pillar (economic, social, environmental or circularity) 
and on the characteristic of indicator (qualitative/qual-
itative): for quantitative indicators the assigned score 
when the threshold is passed, is “2” whereas for qual-
itative it is “1”. These distinctions is explained in detail 
in D8.2.

Table 2: A list of IAT indicators which are considered major must

N Description

22 The applicant (stage 4) provides the “Cradle to grave” Global Warming Potential (GWP) of the bio-based product determined through LCA analysis (i.e. GWP bio)The applicant (stage 4) provides the “Cradle to grave” Global Warming Potential (GWP) of the bio-based product determined through LCA analysis (i.e. GWP bio)

2525 The applicant (stage 4) provides the material circularity index (MCI) of the bio-based product.The applicant (stage 4) provides the material circularity index (MCI) of the bio-based product.

3535 Describe measures taken to safeguard rights related to forced labour including prohibiting policies, evidences, incidents and corrective actions plans and a plan-Describe measures taken to safeguard rights related to forced labour including prohibiting policies, evidences, incidents and corrective actions plans and a plan-
do-check-act process in place to raise awareness on the topicdo-check-act process in place to raise awareness on the topic

3636 Describe measures taken to address child labour, including prohibiting policies, evidences (such as records on worker’s age), incidents and corrective actions Describe measures taken to address child labour, including prohibiting policies, evidences (such as records on worker’s age), incidents and corrective actions 
plans and a plan-do-check-act process in place to raise awareness on the topicplans and a plan-do-check-act process in place to raise awareness on the topic

3737 Provide information regarding the salary of workers, including the percentage of workers whose wages meet at least legal minimum standards, incidents of Provide information regarding the salary of workers, including the percentage of workers whose wages meet at least legal minimum standards, incidents of 
delayed payments, percentage of workers paid a living wage or receive additional social benefitsdelayed payments, percentage of workers paid a living wage or receive additional social benefits

4040 The applicant (stage 4) describes measures taken to address health and safety of end users (stage 5), including evidence that the product is safe for users, compli-The applicant (stage 4) describes measures taken to address health and safety of end users (stage 5), including evidence that the product is safe for users, compli-
ance with product safety laws and programmes in place to raise awareness on safety risks associated with the productance with product safety laws and programmes in place to raise awareness on safety risks associated with the product
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Table 3: General description of the bio-based 
product and sustainability score (part I)

It is recommended to summarize the results of the IAT 
framework in a graphical way, which demonstrates the 
performance of each indicator with respect to their 
thresholds. The IAT communication tool provides in-
novative solutions for the communication of the re-
sults of the proposed metrics. In particular, the general 
results are communicated in a very synthetic, exhaus-
tive and clear way, using a bubble and scale-based 
representation along with purpose-developed formats 
(Figure 3). All necessary information and valuable re-
sults are reported on two parts. The first part (Table 
3) reports the information related to the bio-based 
product, while the second part (Figure 3) provides the 
quantitative and qualitative results for all the indicators 
and the final score.

BIO-BASED PRODUCT IDENTIFICATION

Product name (trade mark and grade/type)Product name (trade mark and grade/type)

Supplier name and contact for further informationSupplier name and contact for further information

Intended End Uses (industrial sector and intended application)Intended End Uses (industrial sector and intended application)

Biomass type (e.g. plant species, animal, trees, algae, marine organisms, Biomass type (e.g. plant species, animal, trees, algae, marine organisms, 
micro-organisms, animals. Otherwise: “not relevant” (including a justification) micro-organisms, animals. Otherwise: “not relevant” (including a justification) 
etc.)etc.)

Biomass origin (e.g. territory, country, water area)  Geographic origin as Biomass origin (e.g. territory, country, water area)  Geographic origin as 
documented through the supply chain Otherwise: “not relevant” (including a documented through the supply chain Otherwise: “not relevant” (including a 
justification)justification)

 Contacts Contacts

BIO-BASED CARBON CONTENT

Bio-based carbon in relation to the total carbon (%)Bio-based carbon in relation to the total carbon (%)

RECOVERY OPTIONS/DISPOSAL INDICATIONS

Specification of recovery options thus clear instruction about disposal EoL Specification of recovery options thus clear instruction about disposal EoL 
potential treatment (reuse, recycle, … disposal)potential treatment (reuse, recycle, … disposal)

SUSTAINABILITY SCORE

Aggregated sustainability score whose details are reported in Part 2Aggregated sustainability score whose details are reported in Part 2

6. Communication of results of the IAT

Section 8:
Circularity. Overall seven quantitative and qualitative 
indicators have been defined for addressing the product and 
system circularity.



Section 3:
Life Cycle Assessment. Overall nine LCA indicators are 
determined for the bio-based product and compared to a 
Reference Product. Quantitative indicators. The lowest the 
best.



Section 2:
presence of policies abd/or initiatives. This section measure 
the commitment of companies in addressing ten relevant 
sustainability topics regarding environment circularity and 
economic. Qualitative indicators. 1 means the company has 
in place a policy, 0 none.



Section 1:
schematic life cycle stages of the bio-based product

Section 6:
social aspects. The fulfillment of the minimum social 
requirements for fourteen social indicators are investigated. 
Qualitative - yes/no condition.



Section 5:
ILUC risk estimated using the risk tool developed by UNIBO 
(database)



Section 4:
biomass production. Two semi quantitative indicators related 
to affected biodiversity and soil erosion.



Section 7:
Life Cycle Costing (LCC) assessment performed in parallel 
with LCA analysis. Quantitative.



Section 9:
Presence of relevant standards related to the specific bio-
based product category.



LEGEND
Red: weak performance (action urgently needed)
Orange: low performance (action needed)
Light green: good (minor action needed)
Medium green: very good (minor action needed)
Dark green: outstanding
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Yes 
No 

% Dimension 
less (0-1)

Kg non valorized waste/
unit of biobased product

Yes 
No 

MJ/unit of 
biobased product %

AbsenceAbsence > 50% > 0,5 < 0,1 IndicatedIndicated tbdtbd > 20%

N.A.N.A. N.A.N.A. N.A.N.A. 0,0150,015 N.A.N.A. -- 0,220,22

 65%65% 0,670,67 0,020,02  -- 0,270,27

ENVIRONMENTAL 
PERFORMANCE 
ALONG THE WHOLE 
LIFE CYCLE

12 / 12 / 1818

PRESENCE OF 
POLICIES, INITIATIVES 
IN MANUFACTURING 
PROCESSES

LIFE CYCLE STAGES

EARNED 
SCORE FOR 
EACH TOPIC

OVERALL SUSTAINABILITY SCORE

14,8 / 14,8 / 2323

RESPECT OF SOCIAL 
MINIMUM REQUIREMENTS 
ALONG VALUE CHAIN 

20,4 / 20,4 / 3434

IMPACT ON ILUC 2 / 2 / 22

BIOMASS 
PRODUCTION

4 / 4 / 44

ECONOMIC PERFORMANCE N.A. / N.A. / 22

COMPLIANCE WITH 
RELEVANT STANDARD

2 / 2 / 22

75,2 75,2 / 105/ 105

PRODUCT AND 
SYSTEM CIRCULARITY 20 / 20 / 2020

















Bio-based material 
manufacturing

Bio-based material 
manufacturing

UNIT

THRESHOLD VALUE

Renewable raw mate-
rial production

Biomass 
production

ILUC risk:

Bio-based product 
manufacturing

Bio-based product 
manufacturing

8080

R.P.R.P.%%

-80-80

4040

-40-40

100100

2020

-60-60

6060

-20-20

-100-100

30%30%MINMIN MAXMAX

2.5€/F.U. (raw material: 45% - production: 25% - disposal: 25% - other: 5%)2.5€/F.U. (raw material: 45% - production: 25% - disposal: 25% - other: 5%)

The biobased product is third part certified according to EN 13432The biobased product is third part certified according to EN 13432

Bio-based material 
manufacturing

Biomass 
production

Soil erosion

Worse

Better

Affected biodiversity

Stage 1

Stage 3

Bio-based product 
manufacturing


Stage 6

End of life 
(composing)


Stage 1

Corn cultivation 
and harvesting


Stage 2

Starch extraction 
and refinement


Stage 3

PLA material 
manufacturing


Stage 4

PLA trasformation 
into clam shell pck


Stage 5

Bio-based product 
use

Stage 4

Stage 1

Stage 2

Stage 3

Stage 3

Stage 4

Stage 4

1

1

1

1

0

0

0

0

1

1

0,8 N.A. N.A.

0

N.A.N.A.

0,5

1

N.A.N.A.

1

0,7

1

1 0 1 1 0 1 1

0,5 0 1

0

N.A. 0,3

0 1

11

1 kg CO2 eq.1 kg CO2 eq.

R.P. = Reference ProductR.P. = Reference Product

0,9 kg P eq.0,9 kg P eq.

0,523 mol H+ eq.0,523 mol H+ eq.

10 MJ10 MJ

1,2 mol N e1,2 mol N e
0,1 deaths0,1 deaths

20 CTUh20 CTUh

0,15 m3 depriv0,15 m3 depriv

3 pt3 pt

22 33 44 55 66 77 88 99 1010

0,9

1

0,8

0,6 0,5

0,9 -

-

-

-

-

-

-

-

-

-

-

-

-

-

- -

- -

- -

-

- 90%

75%

90%

80%

80%

100%

100%

0,9 0,9

0,8

0,6

0,8 0,6

1 1 1 1 1 1 1 1

0

0

0 0

0 0

0,2

0,3

0,4

0,6

0,3

0,50,4

0,4

  LOWLOWAA   MEDIUMMEDIUMB-DB-D   HIGHHIGHE-GE-G

The obtained score is compared to the scale below. In this 
way the applicant can visualize the overall performance 
and assess the necessary actions. 0 30 50 70 85 105
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7. Limitations of IAT

The current version of the IAT is associated with par-
ticular limitations, described in this section.

An important requisite of the IAT is traceability, that is the 
performed assessment must reflect the real bio-based 
product chain under investigation. This can be guar-
anteed only through a chain of custody (CoC) system 
addressed elsewhere. In addition, the current version 
of the IAT is most suitable for assessing the sustaina-
bility of bio-based polymers, that were the focus of the 
STAR-ProBio project.  Another major limitation is linked 
to the availability of data for the definition of the refer-
ence product (RP) and the related LCA thresholds and 
for the definition of threshold values for some circular-
ity indicators. This issue could be however solved with 
benchmarking activities related for the specific sector. 

Other limitations, are Indicator-specific limitations are 
related to the identification of thresholds (see Table 4). 

It is important to also consider the limitation related to 
the scoring system, the currently proposes a scoring of 
2 for each quantitative indicator and of 1 for qualitative 
indictors. It is recommended to open a stakeholder 
consultation for updating the scoring system, consid-
ering for example an higher weight for some indica-
tors, such as ILUC. Relevant stakeholders should also 
be consulted for identifying which indicators should 
be considered as major must. 

It is important to say that IAT is an adaptable tool, de-
pending on the product category under consideration. 

Indicator Limitations

1010 Protect soil quality and productivityProtect soil quality and productivity This indicator is characterized by high uncertainty therefore it should be considered as an indicative informa-This indicator is characterized by high uncertainty therefore it should be considered as an indicative informa-
tion.    tion.    

1818 Protect biodiversityProtect biodiversity This indicator is characterized by high uncertainty therefore it should be considered as an indicative informa-This indicator is characterized by high uncertainty therefore it should be considered as an indicative informa-
tiontion

35, 3635, 36 Respect Labour Rights: Forced labour Respect Labour Rights: Forced labour 
and child labour.and child labour.

In the current version of the IAT, there are not questions (in the questionnaires) related to the evidences that In the current version of the IAT, there are not questions (in the questionnaires) related to the evidences that 
incidents did not occur, for both forced labour and child labour. incidents did not occur, for both forced labour and child labour. 

4343 Respect of health and safety of local Respect of health and safety of local 
communitiescommunities

In the current version of the IAT, there are not questions (in the questionnaires) related to the evidences that In the current version of the IAT, there are not questions (in the questionnaires) related to the evidences that 
incidents of actual damage, adverse impacts or risks to community health and safety have been discovered. incidents of actual damage, adverse impacts or risks to community health and safety have been discovered. 

Table 4: Limitations
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