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Table A 1: List of the 29 tools analysed in this study. Each tool is identified by a number. The table includes tools’ name (attributed by the author of this study if no official name is

available), year of release, sector of application, main objective, assessment structure, target user, developers, and reference. Tools specifically developed for AdMa assessment show

their sector of application highlighted.
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To guide the development
of chemicals and materials
that are both safe for
human health and the
environment and
sustainable throughout
their life cycle, from
production to disposal.

set of aspects
or indicators or
criteria or
parameters

innovators

JRC

(1)

2021

To provide a pro-active
approach towards the
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Table A 2: Dimensions assessed in each analysed tool. The analysis is qualitative and subjective. Yellow indicates that the dimension
is partially addressed, meaning that more than one aspect of the dimension is considered, but not in a comprehensive or exhaustive
manner. Light blue indicates that only a single, specific aspect of the dimension is (exhaustively or not exhaustively) addressed,
without broader coverage. Purple means the dimension is the main focus/assessment purpose of the tool (probably related to a
singular specific-dimension tool). Green means the dimension is well treated. Light green means the dimension is treated but less in
comparison with the other dimension treated by the same tool (the difference is not quantified). Red means the dimension is not

considered. The first column reports the number of the assessed tools as described in Table A 1.
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Table A 3: Examples of research team interventions to correct inappropriate Al categorisation. The modifications are grouped
according to the type of intervention required.

Example of
wrong
understanding

Waste
. . Screening MCDA
Wastewater Water Pollution production and NANO??IGO
management
Does the
manufacturing
process lead to Emissions Ozone depletion AdMacCat

emissions of ozone
depleting gases?

ozone depletion
potential (ODP)

Climate Change

Ozone depletion

ISA_chemicals

Direct costs of end-of- . Waste
life Direct Costs management TIER1B_SUNSHINE
costs
Waste
Waste disposal Direct Costs production and SAFA_FAO
management

Critical materials

Resource Efficiency

Critical materials

TIER1IB_SUNSHINE

Use of raw materials
derived from
renewable resources

Resource Efficiency

Renewable
resources

TIER1B_SUNSHINE

Eutrophication
potential (EP)

Water Pollution

Eutrophication

ISA_chemicals

Total turnover and
employment for

Revenue and

Empl ECHA_SEA
affected Profitability mployment CHA_S
companies/industries
Landscape/aesthetic Other Land
quality of Environmental . ECHA_SEA
. Consumption
environment Impacts

Presence of a written
contract which defines
the relationship
between the
employers and
workers (rights and
responsibilities of
each)

Labour Force

Worker rights

UNEP_categories

Change in inspection
and monitoring costs
(e.g. of imports, of
emissions, etc.)

Emissions

Other costs

ECHA_SEA

Cost difference in case
of relocation of
production (costs of
establishing
production
facilities, cost of raw
materials, transport

Geographical
Impact

Capital costs

ECHA_SEA




costs
etc)

Example of too
specific
indicators'
categories
grouped by the
research team
into a broader
one

Organization efforts to
strengthen
community health
(e.g. through shared
community access to
organization health
resources)

Health and Safety

Impacts on local
communities

UNEP_categories

Do policies related to
intellectual property
respect moral and
economic rights of the
community

Intellectual
Property Rights

Impacts on local
communities

UNEP_categories

Days and months
without sufficient
food in past year

Food Security

Impacts on local
communities

UNEP_categories

Waste
Example of a Direct costs of end-of- .
P . . Direct Costs management TIER1B_SUNSHINE
too generic life
. . costs
indicators ;
. Direct costs of
category refined | . . .
. installation (heating,
into more

specific ones

lighting) for

manufacturing

Direct Costs

costs

Manufacturing

TIER1IB_SUNSHINE




Table A 4: List of 92 indicators’ categories, showing the total number of occurrences and the number of distinct tools in which each
indicators’ category is mentioned, ordered by decreasing tools per indicators’ category. The eleven functionality indicators’

categories, derived from the initial “Functionality” one, were excluded, as reported in Table A 5.

Waste production and management 37 12
Employment 34 12
Innovation and R&D 22 12
Emissions 42 11
Market dimension and Application

Potential 27 11
Resource Efficiency 15 11
Energy Consumption 20 10
Supply chain traceability 27 9
Impacts on local communities 25 9
Circular Economy 33 8
Work Fairness 28 8
Workplace Conditions 21 8
Water Consumption 19 8
Consumer Benefits 15 8
Climate Change 13 8
Critical materials 8 8
Data management and Transparency 15 7
Social improvement 14 7
Wages and Salaries 10 7
Corporate Social Responsibility 57 6
Other costs 30 6
Manufacturing costs 19 6
Animal Welfare 13 6
Indigenous Rights 9 6
Chemical/material within the scope of

available legislations 25 5
Worker Rights 22 5
Occupational safety 19 5
Use costs 18 5
Eco-Toxicity 13 5
Consumer Health and Safety 8 5
Child Labour 8 5
Soil Quality 8 5
Healthcare Access 6 5
Ozone depletion 6 5
Conflicts Management 5 5
Process Optimization 5 5
Forced Labour 5 5
Child Welfare 12 4
Revenues 11 4
Environmental exposure, fate, stability

and transformation 11 4




Capacity building

Economic Benefits

Hazardous substances or materials
Land Consumption

Poverty Alleviation

Air Quality

Conflict-Free Sourcing
Environment resilience and vulnerability
Stakeholders Engagement 2
Persistent, bioaccumulative and toxic
Biodiversity

Waste management costs
Education Access
Eutrophication

Materials costs

Labour Impact

Maintenance costs

Human Toxicity

Criminality

Contribution to SDGs

Capital costs

Personnel costs

Packaging optimization

Cultural Heritage Protection
Sexual harassment

Support to vulnerable people
Transportation costs

Water Pollution

Renewable resources

Housing Quality

Violation of regulations
End-of-life information
Recognised techniques for

characterisation and exposure
estimation

Resource Independence
Renewable Energy

Food quality and safety
Agricultural Productivity
Remediation of contamination
activities/sites 1 1
Asset integrity and critical incident
management

Cost-effectiveness

Geographical Accessibility of the
Product
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Diversity of technological options
Community Resilience

Habitat diversity and connectivity
Migrant Labour

Process scalability

Use of bio-based materials
Company governance
Infrastructure Management
Migrant Integration

Water acidification
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Table A 5: Indicators’ category and their relative occurrences per dimension. The number of dimensions in which each indicator is included is reported in the last column.

those with 0 occurrence for the indicators’ category within a specific dimension.

Cells in grey are

Indicators' category

Environmental
sustainability
dimension

Social Economic

dimension dimension

Contribution to SDGs

Energy Consumption

Resource Efficiency

Climate Change

Emissions

Functionality

Environment resilience
and vulnerability

Innovation and R&D

Market dimension and
Application Potential

Revenues

Economic Benefits

Social improvement

Occupational safety

Consumer Health and
Safety

Healthcare Access

Employment

Persistent,
bioaccumulative and
toxic

Number of
dimensions
per
sustainability | sustainability | Functionality | Regulation | Governance | Total indicators'
dimension dimension | dimension | Occurrences | category
4 3
20 1
15 1
13 1
42 1
57 4
4 1
22 3
27 3
11 1
8 1
14 2
19 1
8 1
6 1
34 2
7 1




Indicators' category

Number of

Circular Economy

Critical materials

Eco-Toxicity

Hazardous substances or
materials

Data management and
Transparency

Environmental exposure,
fate, stability and
transformation

Chemical/material
within the scope of
available legislations

Recognised techniques
for characterisation and
exposure estimation

Waste production and
management

Land Consumption

Ozone depletion

Water Consumption

Conflicts Management

Consumer Benefits

Process Optimization

Use costs

dimensions
Environmental | Social Economic per
sustainability | sustainability | sustainability | Functionality | Regulation | Governance | Total indicators'
dimension dimension dimension dimension dimension | dimension Occurrences | category
33 2
8 1
13 1
8 2
15 3
11 1
25 3
3 1
37 2
6 1
6 1
19 2
5 2
15 2
5 2
18 2




Number of

dimensions
Environmental | Social Economic per
sustainability | sustainability | sustainability | Functionality | Regulation | Governance | Total indicators'

Indicators' category dimension dimension dimension dimension dimension | dimension | Occurrences | category
Manufacturing costs 19 1
Air Quality 5 1
Biodiversity 7 1
Labour Impact 7 1
Workplace Conditions 21 1
Child Labour 8 1
Capital costs 4 1
Other costs 30 2
Materials costs 3 1
Transportation costs 2 1
Maintenance costs 6 1
Waste management
costs 6 1
Personell costs 4 1
Forced Labour 5 1
Soil Quality 8 1
Supply chain traceability 27 2
Wages and Salaries 10 1
Water Pollution 2 1
Work Fairness 28 1
Worker Rights 22 1
Remediation of
contamination
activities/sites 1 1




Number of
dimensions
Environmental | Social Economic per
sustainability | sustainability | sustainability | Functionality | Regulation | Governance | Total indicators'
Indicators' category dimension dimension dimension dimension dimension | dimension | Occurrences | category
Asset integrity and
critical incident
management 1 1
Corporate Social
Responsibility 57
Indigenous Rights 9 1
Impacts on local
communities 25 1
Eutrophication 5 1
Human Toxicity 5 1
Child Welfare 12 1
Animal Welfare 13 2
Cost-effectiveness 1 1
Geographical
Accessibility of the
Product 1 1
Renewable Energy 2 1
Packaging optimization 4 1
Manufacturing
Comparison 1 1
Diversity of
technological options 1 1
Resource Independence 3 1
Community Resilience 1 1
Capacity building 9 1




Indicators' category

Habitat diversity and
connectivity

Number of

Renewable resources

Stakeholders
Engagement

Support to vulnerable
people

Food quality and safety

Criminality

Education Access

Housing Quality

Poverty Alleviation

Conflict-Free Sourcing

Migrant Labour

Violation of regulations

Process scalability

Use of bio-based
materials

Company governance

Infrastructure
Management

Agricultural Productivity

Cultural Heritage
Protection

dimensions
Environmental | Social Economic per
sustainability | sustainability | sustainability | Functionality | Regulation | Governance | Total indicators'
dimension dimension dimension dimension dimension | dimension Occurrences | category
1 1
2 1
20 2
3 1
2 1
5 1
6 1
2 1
6 1
5 1
1 1
2 1
1 1
1 1
1 1
1 1
2 1
4 1




Indicators' category

End-of-life information

Migrant Integration

Sexual harassment

Water acidification

Environmental
sustainability
dimension

Number of

dimensions
Social Economic per
sustainability | sustainability | Functionality | Regulation | Governance | Total indicators'
dimension dimension dimension dimension | dimension Occurrences | category
2 1
1 1
4 1
1 1




Table A 6: The eleven “Functionality” indicators’ categories ordered by decreasing number of tools per indicators’ category. The
corresponding total occurrences for each indicator within the emerging functionality dimension are also reported.

Durability 9 8
Consumer needs 8 4
Social benefits 10 3
Additional functions 5 3
Reliability 4 2
Efficiency 2 2
End-of-life 2 2
Useability 2 2
Utility 3 1
Maintenance 1 1
Versatility 1 1




