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AGENDA

• Politecnico di Milano and DICA

• The "AWARE" research group at DICA

• AWARE research activity 

• LCA methodological developments: research in the 
PEF project and quantification of the avoided 
materials

• LCA applications: the studies for Regione
Lombardia



L. Rigamonti

Politecnico di Milano

Politecnico di Milano since 1863

The leading University in Italy for Architecture, Design and Engineering
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Politecnico di Milano: enrolled students (a.y. 2017 /2018)
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Politecnico di Milano: Human Resources 
(January 2018)

Professors and 
Assistant Professors

1,364

Technical and 
Administrative staff

1,204
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For Research: 
Each Professor belongs to a Department

For Education: 
Each Professor belongs to a Study Course
and to a School

Politecnico di Milano: Research and 
Education  

Head of Department

Research and 

Financing

Department
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Education School

President of the 
Study Programme

Study

Programme
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Politecnico di Milano: Departments
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Department of Civil and Environmental 
Engineering (DICA)

Sections:
• Structural Design, Diagnostics and Rehabilitation
• Environmental Engineering
• Geodesy and Geomatics
• Hydraulic Engineering
• Mechanics of Materials and Structures
• Structures and Environment
• Transport Infrastructures and Geosciences
• Water Science and Engineering
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Environmental Engineering
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Environmental Engineering
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THE "AWARE" RESEARCH GROUP AT DICA –
POLITECNICO DI MILANO

Assessment on WAste and REsources

1 associate professor: M. Grosso

1 senior researcher (and lecturer): L. Rigamonti

2 post-doc researchers: L. Biganzoli, S. Pantini

1 PhD student: G. Dolci

5 research collaborators: C. Tua, F. Villa, G. Borghi, E. Leoni. S. Puricelli 
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Activities are carried out at the Department of Civil and 
Environmental Engineering (DICA) and at the LEAP laboratory 
(Piacenza), within the MatER Research Centre, founded in 
2011

THE "AWARE" RESEARCH GROUP AT DICA –
POLITECNICO DI MILANO

A strict connection with colleagues from Energy Engineering 
is established

www.mater.polimi.it
www.aware.polimi.it
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� Environmental impact of waste treatment plants

- Macropollutants + toxic micropollutants (heavy metals, organics), 
especially from incineration plants

� Integrated municipal waste management

- Material recycling

- Biological treatments

- Waste-to-energy plants

� Integration and synergies between material and energy recovery from 
waste

- Recovery of waste incineration bottom ash (metals, inert fraction)

� Life Cycle Thinking approach applied to waste management and 
resource consumption

- Life Cycle Assessment

- Life Cycle Costing

"AWARE" GROUP RESEARCH ACTIVITIES
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Aims:
- Identification of the types of reusable packaging
- Qualitative and quantitative characterisation
- LCA of the process of regeneration and single-use vs reusable packaging

"AWARE" GROUP RESEARCH ACTIVITIES:
LCA & RE-USE

Project: Re-use of packaging in Italy (financially supported 
by the National Packaging Consortium – CONAI)

Rigamonti L., Biganzoli L., Grosso M. (2016). “Re-use of packaging in Italy”. SUM2016 3rd Symposium on urban mining and 
circular economy, Bergamo, Italy, 23-25 May 2016. Paper n. 16, pp. 1-6.
Biganzoli L., Rigamonti L., Grosso M. (2018). “Steel drums re-use in the circular economy: an LCA evaluation”. SUM2018 3rd 
Symposium on urban mining and circular economy, Bergamo, Italy, 21-23 May 2018
Biganzoli L., Rigamonti L., Grosso M. (2018). “Intermediate bulk containers re-use in the circular economy: an LCA evaluation”. 
25th CIRP Life Cycle Engineering (LCE) Conference, Copenhagen, Denmark, 30 April – 2 May 2018 
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� To verify if (and when) a reduction in waste generation implies also a reduction in 
the overall environmental impacts

� To evaluate the environmental convenience of some waste prevention activities 
included in the National Waste Prevention Programme

� To evaluate whether the examined waste prevention activities are actually 
capable of improving, and to which extent, the overall environmental performance 
of municipal waste management at the regional level

"AWARE" GROUP RESEARCH ACTIVITIES:
LCA & WASTE PREVENTION ACTIVITIES 

Nessi S., Rigamonti L., Grosso M. (2012). “LCA of waste prevention activities: a case 
study for drinking water in Italy”. Journal of Environmental Management, 108, 73-83.
Nessi S., Rigamonti L., Grosso M. (2014). "Waste prevention in liquid detergent 
distribution: A comparison based on life cycle assessment". Science of the Total 
Environment, 499, 373-383.
Nessi S., Rigamonti L., Grosso M. (2015). "Packaging waste prevention activities: A 
life cycle assessment of the effects on a regional waste management system". Waste 
Management & Research, 33(9), 833-849.
Dolci G., Nessi S., Rigamonti L., Grosso M. (2016). "Life cycle assessment of waste 
prevention in the delivery of pasta, breakfast cereals and rice". Integrated 
Environmental Assessment and Management, 12(3), 445-458. 
Dolci G., Tua G., Grosso M., Rigamonti L., (2016). “Life Cycle Assessment of 
consumption choices: a comparison between disposable and rechargeable household 
batteries”. International Journal of Life Cycle Assessment, 21, 1691-1705.
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� Preventing the generation of waste does not automatically imply a better overall 
performance (e.g. water from public fountains if car is used)

� Burden shifting may play a role (e.g. impacts of the tank used in the loose 
distribution of detergents)

� Compared to traditional waste management and treatment, the effectiveness of 
waste prevention activities is strongly dependent on the behaviour of 
citizens/consumers

� Prevention activities have different potential to reduce waste and environmental 
impacts of the overall system

An LCA-based guidance is needed to support local 
authorities wishing to implement waste prevention practices, 
as well as for citizens to make such practices really effective

LCA & waste prevention activities: conclusions 

"AWARE" GROUP RESEARCH ACTIVITIES
LCA & WASTE PREVENTION ACTIVITIES 
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LCA METHODOLOGICAL DEVELOPMENTS
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LCA METHODOLOGICAL DEVELOPMENTS

2013-2016 Environmental 
Footprint (EF) pilot phase
� three main objectives:

• test the process for developing 
product- and sector-specific rules 

• test different approaches to 
verification

• test communication vehicles for 
communicating life cycle 
environmental performance to 
business partners, consumers and 
other company stakeholders

�
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LCA METHODOLOGICAL DEVELOPMENTS

http://ec.europa.eu/environment/eussd/smgp/ef_pilots.htm
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LCA METHODOLOGICAL DEVELOPMENTS: PEF
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LCA METHODOLOGICAL DEVELOPMENTS
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Dealing with multi-functionality in recycling situations

LCA METHODOLOGICAL DEVELOPMENTS

Circular Footprint Formula
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Dealing with multi-functionality in recycling situations

� Presentation A

LCA METHODOLOGICAL DEVELOPMENTS
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LCA METHODOLOGICAL DEVELOPMENTS

Waste-management-oriented LCA studies 
Secondary material: market and quality
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Materials from the recycling of waste = secondary materials

Waste-management-oriented LCA studies 
Secondary material: market and quality

LCA METHODOLOGICAL DEVELOPMENTS

- Is the secondary material really a product or is it a waste?
- If it is a product, what is the secondary material used for? Is it used in 

substitution of other materials?
- What is the origin of the substituted material?
- What is the quality of the secondary material compared to the quality 

of the substituted material?
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LCA METHODOLOGICAL DEVELOPMENTS
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LCA METHODOLOGICAL DEVELOPMENTS
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LCA METHODOLOGICAL DEVELOPMENTS
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LCA METHODOLOGICAL DEVELOPMENTS
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LCA METHODOLOGICAL DEVELOPMENTS
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LCA METHODOLOGICAL DEVELOPMENTS
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LCA METHODOLOGICAL DEVELOPMENTS

Grosso M., Rigamonti L., Niero M. (2017). “Circular economy, permanent materials and limitations 
to recycling: Where do we stand and what is the way forward?”. Waste Management & Research, 
35(8), 793–794. (Editorial) 
Rigamonti L., Niero M., Haupt M., Grosso M., Judl J. (2018). "Recycling processes and quality of 
secondary materials: Food for thought for waste-management-oriented life cycle assessment 
studies". Under review in Waste Management
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Italy:
Inhabitants (2016): 
60.6 million
Surface: 301,340 km²
201 inhabitants/km2

Lombardia:
Inhabitants (2016): 
10.0 million
Surface: 23,861 km²
419 inhabitants/km2

APPLICATIONS: 
LCA & REGIONE LOMBARDIA



L. Rigamonti

GERLA project: GEstione Rifiuti in Lombardia – Analisi del ciclo di vita
(Integrated waste management in Lombardia – Life cycle assessment)

Life cycle assessment was selected by Regione 
Lombardia as a strategic support decision tool in 
the preparation of its new municipal waste 
management plan. The goal was to use the life 
cycle thinking approach to assess the current 
regional situation and thus to give useful strategic 
indications for the future waste management. 

LCA applied to an integrated municipal solid waste 
management system 

LCA & REGIONE LOMBARDIA

Duration: October 2010 – December 2012

Rigamonti L., Falbo A., Grosso M. (2013). “Improving integrated waste management at the regional level: the 
case of Lombardia”. Waste Management & Research, 31(9), 946-953.
Rigamonti L., Falbo A., Grosso M. (2013). “Improvement actions in waste management systems at the 
provincial scale based on a life cycle assessment evaluation”. Waste Management, 33, 2568-2578.
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LCA & REGIONE LOMBARDIA
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STUDI IN CORSO

LCA of WEEE (Waste Electrical and Electronic Equipment) 
management system implemented in Lombardia region

Biganzoli L., Falbo A., Forte F., Grosso M., Rigamonti L. (2015). “Mass balance and life cycle assessment of the waste electrical 
and electronic equipment management system implemented in Lombardia Region (Italy)”. Science of the Total Environment 524–
525, 361–375
Rigamonti L., Falbo A., Zampori L., Sala S. (2017 ). “Supporting a transition towards sustainable circular economy: sensitivity 
analysis for the interpretation of LCA for the recovery of electric and electronic waste”. International Journal of LCA, 22, 1278-1287

R1: heaters and refrigerators
R2: large household appliances
R3: TV and monitors 
R4: small household appliances 
R5: lighting equipment 

LCA & REGIONE LOMBARDIA
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LCA OF THE CONSTRUCTION AND DEMOLITION (C&D) WASTE 
MANAGEMENT SYSTEM IMPLEMENTED IN LOMBARDY REGION

LCA & REGIONE LOMBARDIA

� Presentation B
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THANK YOU FOR YOUR 
ATTENTION!

lucia.rigamonti@polimi.it
+ 39 02 2399 6415


