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Main Goals ““m«
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— Presenting a methodology that manages to integrate the three pillars of
sustainability for supporting decision-making process in the evaluation of products
and services. It is called Life Cycle Sustainability Dashboard.

— Showing the applicability, practicability and still limitations of the methodology
introduced here by presenting the application of LCSD to different kinds of marble

LCSA = LCA + LCC + S-LCA (*)

(*) Kloepffer W. 2003, Kloepffer W. 2008,
Finkbeiner M et al 2008, Finkbeiner et al., 2010.
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A proposal for presenting LCSA results — "

« When you want to use the LCSA results for supporting decision-making procedure, we
have to handle with their complexity. As matter of the fact the decision-making process
usually involves people with different knowledge and background.

We need an understandable, yet comprehensive presentation of LCSA results.

Which product is The results presentation should address:

SR IEINCCESNIN . oy erts expectations on relevance and level of detail
mean? * non-expert expectations on easy interpretation
« flexibility and suitability for the implementation in decision making
processes
trade-offs
«challenges on the selection and weighting of indicators.
« comparability of results among several products

GWP 74.5 KgCO,, /m? GWP 37.4 KgCO,q, /m?
EE 498.7 [MJ/m3] EE 1414.7 [MJ/m3]
| N
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How does Life Cycle Sustainability Dashboard work? ““[“({
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« The LCSD adapts the Dashboard of sustainability to LCA, LCC and S-LCA.

Dashboard of sustainabil |ty (Hardi and Semple 2000, Jesinghaus 2000)

« The performance is displayed through a seven-colour code ranging from dark
red (“critical”) over yellow ("average”) to dark green ("best”).

e At the indicator level: The valuation is relative to the products using a
point system, ranging from 0 (worst case, dark red) to 1000 points (best
case, dark green). All other values are calculated by linear interpolation.

« At the topic level: the topic value for each product is calculated by a
weighted average of the indicators values.

o The Overall Index: is the arithmetic mean Folicy valuation:
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Life Cycle Sustainability Dashboard SUSTAINABLE “”m
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LCSA = LCA + LCC + S-LCA (*)

f=7=21 = steR

E01 E0z E03 Eot E0s E06 E07 Lot Loz Lo3 L4 Los Lo s01 so2 sz soa s05 s06 s
Source Saurce saurce Source E Souree Source

EE WP opP | HTTP | POCP AP EP ECO1 EC02 EC03 EC04 | ECO5 ECO6 s01 s0z s03 S04 505 S06 s07

“Paristo d Siclia SANTORO P aren
SLCA LCA SLCA LCA SLCA
LeA CLea LA
Lcc [ iec icc
sica | .\ sich sieA
e -

LCC LCC LCC

. E Dr. Ing. Marzia Traverso Workshop - Social Aspects of Products Over the Whole Life Cycle - 30t May 2011



Why marble7 SUSTAINABLE ||‘|I

ENGINEERING

Life Cycle Assessment Dashboard to
Perlato di Sicilia and Bianco carrara

. lﬁ Dr. Ing. Marzia Traverso Workshop - Social Aspects of Products Over the Whole Life Cycle - 30t May 2011



Why marble? S \l“lﬂ(f

Natural stone production is a meaningful productive sector of Sicilian Region

o 2004-2005 => Life Cycle Assessment of Perlato di Sicilia (one of the most important

marble produced in Sicily) - primary data from B company(*)

e 2007-2008 =>Life Cycle Assessment of Bianco Carrara (one of the most famous marble

from Massa & Carrara basin)- primary data from two different companies

e 2009 =>Life Cycle Sustainability Assessment and Dashboard of Natural Material stones
(Perlato di Sicilia, Volcanic Stone from Etna and Bianco Carrara Marble, LCC and SLCA by

sector and regional data (**)

e« 2010 => Life Cycle Sustainability Assessment and Dashboard of Perlato di Sicilia -
Primary data and comparison of Bianco Carrara products (social and economic

secondary data)

(*) Traverso M., Rizzo G., Finkbeiner M., 2010. Environmental performance of building materials: Life Cycle
Assessment of a typical Sicilian marble, 1J of LCA, Vol 15, No.(2010), 104-114, ISSN 0948-3349.

(**) Traverso M. and Finkbeiner M., 2009. Life Cycle Sustainability Dashboard. Proceedings of the 4th
International Conference on Life Cycle Management, 6-9 September 2009. Cape Town, South Africa.
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Why marble from Custonaci Basin? "“[ l({
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LCSA of Custonaci Marble
“Perlato di Sicilia”
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EMBODIED ENERGY I

Results of the embodied energy
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Environmental Impacts (1

v'Global Warming
Potential (GWP,y)

0,004
v'Human Toxicity 3,15*100
Potential (HTTP) 0,003 M Perlato di Sicilia B

0.003 (tiles)
v'Acidification %100
Potential (AP) 0,002

,865%100
M Perlato di Sicilia B

v'Eutrophication (slabs)
Potential (EP)
\/P.hOt(?Chemical u Perlato di Sicilia A
Oxidation (POCP) (slabs+tiles)
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Embodied Energy comparison

SUSTAINABLE

2500

Comparison with other building materials
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What about Life Cycle Costing?

Externalitios Externalities Extarnalities Extemalities

Costs Costs Costs Costs
' 'y . '
Materials/
Rasources | t Costs Product costs | Consumer(s)/ | costs| End-of-life act _ Final disposal
(externalities) - Comp‘?ne" rev. | manufacturer Rav. user(s) ae| —NC-0l-lile ac or(s) " (extemalities)
supplier(s)
Revenues Revenues Revenues Revenuas
Y ' \j Y
Externalities Externaliies Externalities Externalities
. . Social and natural system:
I:l Economic system = boundaries of LCC boundaries of social and environmental assessment
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LIFE CYCLE COSTING (LCO)() 11
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LIFE CYLCE COSTING DATA:

*Equipments

*Energy sources

Data have been collected for all steps of
Force labour the considered product life cycle

*Cost or rent of the land

*Other taxes and expenses

(*) Swarr, T.E. et al. Environmental Life Cycle Costing: A Code
of Practice, SETAC,2011 - ISBN-10:1-880611-87-2
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LIFE CYCLE COSTING (LCC)
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Perlato di
¥ Sicilia A
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According to S-LCA guidelines

— The indicators and impacts are
related to the stakeholder
categories;

— Indicators could be qualitative
semi-quantitative,
quantitative.

— Strong geographic
characterization of the values
and relative impacts;
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Stakehokder “consumser”

Fresacom of Association and Golectve Bargeining
Chilkd Labour

Fair Salary

Working Hours

Foroed Labour

Equal opporiuritiesDiscrmination

Hesith and Safety

Cuibural Harllage
Sale & haality Iing condlions
Aespact of Ndgenous rghts
Community engagament
Lozal empioyment

Secura hing condtons

Pubilc commiments 10 Sustainability Issues
Conirbution 1o economic deselopment
Presseniion & miligation of ammed conficis

Tischnoiogy Cevelc et
Comugpiion
Falr cosmpettion
Value chain actors® not Promioting social responsibithy
including consumers Suppler redations=hips

Respact of Melechsl propanty rights

Tabla 3 - Siskaholdar calegones and suboahogonics
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Stakeholder “worker”

Indicators and data considered in the SLCA P
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1. Freedom of Association
and Collective Bragaining

2.Child Labour

4.Wage

5.Working Hours

NSNS

6.Forced labour

7.Equal
opportunity/Discrimination

8.Health and Safety

9.Social Benefits and Social
Security
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Requested and collected data:

*Number of employees,
age, wage, gender, working
hours;

*Kinds of the contracts

*% child labor

*% working accidents

Data have been collected for all steps of
— the considered product life cycle
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0.0070

0.0060
0.0050 -
0.0040 -
n/mc
M Perlato di Sicilia A
0.0030 -
M Perlato di Sicilia B
0.0020 -
0.0010 - i
0.0000 - —— . . . .

total Womenadm  Foreign N limited N lllimitated N of N of health
employees level contracts employess  checkup
with Health
Insurance
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e If you have more products to compare by LCSA

e If one product has better performance for some indicators and worse of
others

e If you want to visualize the weak points of each product related to the others

e If you want to show the results to an non-expert audience

By direct LCSA results
it could be not easy

A possibility is the use of Life Cycle Sustainability
Dashboard
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Building own dashboard with LCSA results SUSTAINABLE “”m
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e According to the framework of LCSA three topics have been selected
and their indicators have been considered.
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the Life Cycle
| Sustainability
Dashboard to
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LCA LCC S-LCA: Rank 1 for
Bianco Carrara C

0
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LCA LCC S-LCA: Rank 4 for
Perlato di Sicilia B

LCA J[LCC I S-L LCA [[LCC I S-L

LCC
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Life Cycle Sustainability Dashboard ““[“({
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@ Weakness

e Several difficulties has been met for finding social data directly related
to the product chain and consequently to the functional unit.

o After that the LCSD is settled down for a group of products and than
supplied to the local administration, the use of the tool should be given
to expert staff.

e To evaluate products, the LCSD needs numerical data, but social
indicators could be qualitative and quantitative, this could lead to
exclude some important indicators from the evaluation process.

e The sustainability evaluation is relative to the other products included in
the database
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@ Strengths

 The procedure manages to integrate the different aspects of sustainability
for evaluating products and services: environmental, economic and social
factors.

e All selected indicators are related to the same system boundary and
functional unit.

e The LCSD presents the evaluation results by a graphical representation
characterized by a suitable chromatic scale.

« By using graphical and ranking representation the results are more
understandable for an expert and a non expert audience when the
methodology is used for supporting the decision making process.

e The LCSD allows not to lose the original data that can be shown to the
expert in the same time with the graphical representation.

« The ability to present the complex results of Life Cycle Sustainability
Dashboard can contribute to spread the use of LCSA as a supporting tool of
decision-making process.
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Any question is welcome!!!
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