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1. SCOPE OF WORK 

The Buzzi & Buzzi company (also known as BUZZI), specialized in lighting, based in Milan, 

intends to evaluate the "carbon footprint" of the innovative photocatalytic and antibacterial 

material named AIRCORAL+. To this end, Prof. Marchetti together with Dr. Leporini and Prof. 

Corvaro, conducted a life cycle analysis in order to study the environmental impact (specifically the 

"carbon footprint") of the industrial process, comparing it with two different scenarios, the 

market standard (hereinafter named ‘MARKET STANDARD’) and a previous photocatalytic 

material made by BUZZI (hereinafter named ‘TRADITIONAL BUZZI’).  

As AIRCORAL+ is in the pre-industrial phase, the results of the LCA analysis can be used to 

evaluate effects in terms of carbon footprint before being placed on the market. 

An input / output databases to be used for the LCA analysis of the 3 materials (market standard, 

traditional BUZZI and AIRCORAL+) has been used. It was decided to neglect the logistics (also 

internal) and to consider the exit gate of the BUZZI company as the border of the system. 

 

The applied methods are internationally recognized and are: 

- IPCC 2007 100a (V1.1 Characterization) – The Intergovernmental Panel on Climate 

Change www.ipcc.ch was established by the United Nations Environment Programme 

(UNEP) and the World Meteorological Organization (WMO) 

- IMPACT 2002+ (V2.05): The Life Cycle Impact Assessment methodology IMPACT 

2002+ suggests a feasible implementation of a combined midpoint/damage approach. These 

combinations link all types of Life Cycle Inventory (LCI) results, the elementary flows and 

other interventions, throughout the 14 midpoint categories summed up to four damage 

categories.  

New concepts and methods have been developed within IMPACT 2002+ for the 

comparative assessment of human toxicity and eco-toxicity. Human Damage Factors are 

calculated for carcinogens and non-carcinogens, employing intake fractions, best estimates 

of dose-response slope factors, as well as severities. The transfer of contaminants into the 

human food is no more based on consumption surveys, but accounts for agricultural and 

livestock production levels. Indoor and outdoor air emissions are compared and the 

intermittent character of rainfall is considered. Both human toxicity and ecotoxicity effect 

factors are based on mean responses rather than on conservative assumptions.  

http://www.ipcc.ch/
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Other midpoint categories are adapted from existing characterizing methods (Eco-Indicator 

99 and CML 2001). All midpoint scores are expressed in units of a reference substance and 

related to the four damage categories human health, ecosystem quality, climate change, and 

resources. 

Normalisation are carried out either at midpoint or at damage level and the IMPACT 2002+ 

method presently provides characterisation factors for different LCI-results. 

 

 

2. INPUT DATA 

Data related to the three different products to analyze are reported in the following tables. 

 

 

 

 

 

 

 

 

 

2.1 MARKET STANDARD 
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2.2 TRADITIONAL BUZZI PROCESS 
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2.3 AIRCORAL + 
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3. LCA RESULTS 

3.1 MARKET STANDARD RESULTS 

The following figures and tables show the LCA results obtained in terms of kg CO2eq (with the 

method IPCC 2007 100a) and impact categories (with the method IMPACT 2002+) for the 

industrial process of the MARKET STANDARD material. 

 

Figure 1: kg CO2 eq for Market standard process; Method IPCC 2007 100a (V1.1 Characterization) 

 

Table 1: TOTAL kg CO2eq Market standard process 
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Figure 2: Impact Categories; Method IMPACT 2002+ (V2.05) 

 

 

Table 2: Impact Categories Market standard process  
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3.2 BUZZI TRADITIONAL RESULTS 

The following figures and tables show the LCA results obtained in terms of kg CO2eq (with the 

method IPCC 2007 100a) and impact categories (with the method IMPACT 2002+) for the 

industrial process of the BUZZI standard material. 

 

Figure 3: kg CO2eq for the BUZZI standard process; Method IPCC 2007 100a (V1.1 

Characterization) 

 

Table 3: TOTAL kg CO2eq for the BUZZI standard process 
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Figure 4: Impact Categories of the BUZZI standard process; Method IMPACT 2002+ (V2.05) 
 

 

Table 4: Impact Categories of the BUZZI standard process 
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3.3 AIRCORAL + RESULTS  

The following figures and tables show the LCA results obtained in terms of kg CO2eq (with the 

method IPCC 2007 100a) and impact categories (with the method IMPACT 2002+) for the 

industrial process of the AIRCORAL+ material.  

 

Figure 5: kg CO2eq for Buzzi & Buzzi AIRCORAL+; Method IPCC 2007 100a (V1.1 Characterization) 

 

 

Table 5: TOTAL kg CO2eq for AIRCORAL+ 
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Figure 6: Impact Categories of AIRCORAL+; Method IMPACT 2002+ (V2.05) 
 

 

Table 6: Impact Categories of AIRCORAL+ 
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3.4 COMPARISON BETWEEN THE DIFFERENT PROCESSES 

The results obtained in terms of CO2eq and impact categories for the three different cases have 

been compared and in the following figures the results of the comparison is reported. 

• In red we indicate the values of the MARKET STANDARD 

• In green the values of AIRCORAL+ 

• In yellow those of the TRADITIONAL BUZZI 

 

Figure 7: kg CO2eq for the three processes analyzed 

 

Table 7: TOTAL kg CO2eq for the three processes analyzed 
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Figure 8: Impact categories for the three processes analyzed 

 

Table 8: Impact categories for the three processes analyzed 
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3. CONCLUSIONS 

The LCA of the three products analyzed, shows that the innovative material (AIRCORAL+) has 

the lowest environmental impact.  

The IPCC GWP 100a method highlights the lower emissions in terms of CO2eq for the 

'AIRCORAL+' process as following summarized: 

• 28.7 kg CO2eq of the AIRCORAL+ material process. 

• 39.5 kg CO2eq of the MARKET STANDARD material process  

• 41.2 kg CO2eq of the TRADITIONAL BUZZI process. 

The results outline also that there is a considerable difference between AIRCORAL+  and the 

competing solutions.  

The Impact 2002+ method also highlights the benefits of AIRCORAL+ in the following four 

macro areas of interest: 

• 'Human resources'; 

• 'Damage to man'; 

• 'Environmental damage'; 

• 'Climate impact'.  

In all 15 items analyzed the 'AIRCORAL+' has a lower environmental impact. It is important to 

notice that in the category 'Carcinogens', AIRCORAL+ also shows a significant improvement. 
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She is Associate professor working on the following main research topics: assessing the impact of 

renewable energy systems on local sustainability; energy production from renewables; LCA, 

innovative technique for recycling; numerical and experimental study of multiphase flow of 

hydrocarbons. In 2015 she was appointed as expert evaluator of quality from the Italian Ministry of 

University  and in 2014 as expert for scientific projects founded by Italian government.  

She was member of the Steering Committee of the European Technology Platform 

“Renewable Heating and Cooling” (RCH platform).  

In 2002-2003-2004, she worked at the Naval Research Laboratory (www.nrl.navy.mil) of 

Washington DC, as a researcher in the Experimental Techniques Section, Physical Acoustics 

Branch, Acoustics Division.  This section carries out a wide-range of research in the areas of 

micro/nano-acoustics, physical acoustics, structural acoustics, and fluid-structure interactions.  

During the period spent at the Naval Research Laboratory she was the responsible for the Italian 

team of the Capitol Pilot Project: a cooperative pilot study of the feasibility of using LDV to find 

structural defects in artwork that was founded by the US senate and by the architect of the Capitol. 

During the project a large-scale survey (~700 m2) of frescos and wall paintings was undertaken in 

the U.S. Capitol Building in Washington, D.C. to identify regions that may need structural repair 

due to detachment, delamination, or other defects. She received an award from the US Senator 

Trent Lott on behave of the US senate for the successful activity that she carried out as researcher 

during her period at Naval Research Laboratory in the United States. 

She has been working with ENEL Green Power in a project which aim was the development of a 

new methodology for recycling thin film photovoltaic panels. The main innovation consists in the 

elimination of thermal processes and in the reduction of chemical treatments in comparison with the 

current available methods. Another important characteristic is the high level of automation that 

allow to reduce labour costs and safety issues.  

Currently, a large proportion of end users, waste disposers as well as supervising authorities only 

have a very limited knowledge of the potential risks associated with a wrong management of the 

end-of-life PV modules and are not fully aware of their resource potential. Presently a large 

proportion of the valuable material is not recovered.  
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Over the last years, many processes for managing the end of life of thin film photovoltaic panels 

have been proposed but only three of these are currently managed on an industrial scale and they 

present a considerable use of thermal and chemical treatments. To offer the opportunity to make the 

PV energy a “double-green” technology also the end-of-life managing process must be sustainable.  
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