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Technology Readiness Level (TRL)
Death causes: Technological: TRL, SRL (MRL+IRL),

Other causes: costs, environmental or social impacts
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The role of LCA Sustainability: definition

Sustainable development: ‘development that meets the needs of the present without
compromising the ability of future generations to meet their own needs'’.

It seeks to reconcile economic development with the protection of social and
environmental balance.

SUSTAIN
ABLE
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Environmental Sustainability: impact categories
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Environmental Sustainability: Planet boundaries
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Environmental Sustainability: Eutrophication
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Global distribution of 400-plus systems that have scientifically reported
accounts of being eutrophication-associated dead zones.
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Environemtanl| Sustainability: PM 2.5 emissions
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EEA’s 2019 EU air quality report finds air pollution caused
400,000 premature deaths in 2016
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Publications

S 25 October, 2019
e-learning
Europe’s air is getting cleaner, but persistent pollution, especially in cities, is continuing to damage people’s health. The latest reports are
D based on the European Environment Agency’s (EEA) newest analysis on air quality, which shows that exposure to air pollution caused

approximately 400,000 premature deaths in the Furopean Union (EU) in 2016.
ERS Vision

The EEA's Air quality in Europe - 2019 report includes the latest official air quality data from more than 4,000 monitoring stations
‘Y:g across Europe in 2017, The analysis showed that poor air quality continues to damage Europeans’ health, especially in urban areas, with

particulate matter (PM), nitrogen dioxide (NO;) and ground-level ozone (O3) causing the biggest harm.

Healthy Lungs According to the EEA analysis, fine particulate matter (PM35) alone caused around 412,000 premature deaths in 41 European countries

For Life in 2016. Approximately 374,000 of those deaths occurred in the EUL
dler Despite persisting pollution, the EEA data confirms that regulations and local measures intended to reduce air pollution across the EU
WA ) ] - .
i are improving Europe’s air quality with positive health effects. For example, the EEA reports that fine particulate matter caused about
T e T 17.000 fewer nrematnre deaths in the E1T in 2016, comnared with 2015 =
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Economic sustainability

Life cycle cost indicators:

* Net Present Value

* Internal Rate of Return

* Levelised Cost of Electricity
« Total cost of ownership

ENEN
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Social sustainability

Labor Rights and
Decent Work
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«== Freedom of Association
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Excessive working time
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A

Migrant labor
Unemployment

Labor Laws

Human Rights

Indigenous Rights
High Conflicts
Gender Equity

Human Health Issues

Health and safety

Injuries and Fatalities

Toxics and Hazards

Social LCA = Social Acceptance
m Rome: 18 Sept 2020: Nanoinnovation

Governance

Legal System

Corruption

Community

Hospital Beds
Drinking Water
Sanitation

Children Out of
School

Smallholder vs
Commercial Farms



LCA of energy storage: critical raw materials
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« Econoemiec importance
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How to plan an LCA:

ISO 14040:2006: Principles and framework
Phases of an LCA —the goal definition,

—inventory analysis,
—impact assessment, and
—interpretation.

Goal and scope Interpretation
definition - -

Identification of Evaluation by:
significantissues * Completeness check
Sensitivity check

* Consistency check
* Other checks

Inventory Analysis .
‘ l | 1
Impact [ Conclusions, limitations and recommendations ]
assessment
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Sustainability in EU projects

Most important: competences (no last work of a PhD student alone)

Project life cycle Sustainability assessment
U] kom

Phase 1

Phase 2

Phase 3

Phase 4

Phase 5 LCA

FM

Titolo della presentazione - luogo - data (pié pagina - vedi istruzioni per visualizzazione in 12
m tutta la presentazione)



Sustainability in EU projects

Project life cycle Sustainability assessment
Ul kom
Phase 1 Goal and scope
LCI
Phase 2 LCIA
Int tati
Phase 3 nterpretation Goal and scope
LCI
Phase 4 LCIA
Interpretation
Phase 5 Conclusions
FM

Eco-design, hot spots, costs
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ENEN

Italian National Agency for New Technologies,
Energy and Sustainable Economic Development

The role of LCA In the technological innovation.

Why it is mandatory in most European project calls:

* it provides insights to policy makers, stakeholders, economic operators
and society on the potential impacts, and therefore on the desirability,
of the technological innovation at stake

* Eco-design

How to plan it properly

 Not last task of the project, iterative approach

« Cooperation with other WPs

 Confidentiality

e Competences

Alessandro Agostini (ENEA: TERIN-PSU-ABI)
mailto: Alessandro.agostini@enea.it
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