o€ ISDRS-2019

Sustaining Resources
for the Future®p

S NANJING ‘NJU -

THE 25TH INTERNATIONAL
SUSTAINABLE DEVELOPMENT RESEARCH SOCIETY
CONFERENCE

26-28 June 2019,Nanjing, China



25th International Sustainable Development Research Society Conference

Global Consumption Analysis for the Sustainable Lifestyles Creation
Prof. Lei LIU’

1. China Centre for Modernization Research, Chinese Academy of Sciences; University of Chinese Academy of Sciences

Installed power availability of the electricity production system in Portugal
Mr. Tiago Ribeiro ', Dr. Jodo Joanaz de Melo®, Dr. Anabela Pronto ?
1. NOVA University Lishon, 2. CENSE. NOVA University Lisbon, 3. UNINOVA/CTS, NOVA University Lishon

Integrating Preservation and Development in the Zongnan Street, Taipei
Ms. yichun chen’,  Ms. Jyue Jyun Lin',  Mr. Jhao Jheng-Yan',  Mr. Kai jie Yang',  Mr. Hung-Yu Liao',
Ms. Pei rong Shen!

1. Graduate Institute of Building and Planning, National Taiwan University

Lessons learned from the last two decades of corporate carhon accounting

Profl. Maria Csutora ', Dr. Gabor Harangoza'

1. Corvinus University of Budapest

LIVELIHOOD DEPENDENCE AND FOREST RESERVE MANAGEMENT IN IJAIYE FOREST RESERVE, OYO
STATE, NIGERIA
Mr. Phillips Francis', Prof. Francis Adesina %, Prof. Dickson Ajayi 3

1. Pan African University, Institute of Life and Earth Sciences, University of Ihadan, Ibadan, 2. Obafemi Awolowo University, [le

Ife, 3. University of ibadan

Making Art Urban Village: Art Intervention and social transformation in Shangwel Village
Ms. Yaolin Chen’, Dr. Liling Huang

1. Graduate Institute of Building and Planning, National Taiwan University, 2. National Taiwan University

Measuring the sustainability impact of circular econoiny practices: comparing academia and practice
Mrs. Anna M. Walker', Prof. Andrea Raggi ', Prof. Alberto Simboli !, Prof. Walter [.V. Vermeulen

1. Dept. of Ecanomic Studies, University “G. d’Annunzio”, Pescara, 2. Copernicus Institute of Sustainable Development, Utrecht

University

More “fair” trade for glohal sustainable development
Dr. Katarzyna Cichos’

1. Cardinal Stefan Wyszyriski University in Warsaw

Motivating changes to consumer lifestyles: A test of Promotion Hope vs Prevention Hope communications
appeals.

Prof. Iain Black', Dr. Paulo Antonetti %, Mrs. Katja Breiter *

1. University of Stirling, 2. NEOMA Business School, 3. Queen Mary University of Londeon

0-LCA: methodological and practical insights from a pilot test in the packaging industry
Mr. Michele Del Grosso', Prof. Alberto Simboli *, Prof. Andrea Raggi 2, Mr. Nando Cutarella ', Ms. Michela
Rimano !

1. Aptar Italia SpA, 2. Dept. of Economic Studies, University “G. d’Annunzio”, Pescara

404

410

415

416

425

449

450

464

466

Prediction and analysis of urhan land use scale and intercity distance in the Yangtze River Economic Belt 481

Ms. Qian Li', Dr. Zishu Wang *, Ms. Chunying Lv ', Mr. Yangyang Li ', Ms. Tei Xu ', Ms. Yanan Zong ', Mr.
Wangfeng Li !
1. Tsinghua Holdings Human Settlements Environment Institute, 2. Tsinghua University, Tsinghua Holdings Human Settlements

Environment Institute

xii



25th International Sustainable Developiment Research Society Conference

Organizational Life Cycle Assessment: methodological and
practical insights from a pilot test in the packaging
industry

Michele Del Grosso'?, Alberto Simboli2, Nando Cutarella',

Michela Rimano'?, Andrea Raggi?

Aptar Ialice Spodo Senr CGroven Teatimo, Cleti. Braly. michele.delgrossesaaptar.com: namdo.cuarella o AP Com
michelacriarne o aptar com

Uhriversiny G d Annmzto”. Dept. of Econone Sudies. Pescara ltealv. cusimbolt-ccunichnn: aoragera el i

Abstract

Fhis article presents and discusses the test implementation of Organizational Lile Cyele .".\Nsu.\smcnl (O-LCA) in the two
lalian Tacilities (Aptar Ialia). ofa world leader group in the dispensing solutions niche of the packaging industry. This study
was conducted in 2018 and was based on primary data and internal docomentation provided by the company itsell relerring o
2007 The O-LCA test application revealed o number ol environmental hotspots on which the organization should foeus 1o
undertake improvement actions. both intermal and external, in particular related 10 1he s materials extraction and production
that generate the major impact i terms of greenhouse ases (GHGs). The experience sained in the two facilitics mentioned
may also serve as o framework Tor the management ol the environmental performance ol the whole organization and lor
informing corporate sustainability reporting. The actions deseribed in this article can be considered o signilicant example of
the application of O-L.CA in assessing the environmental impacts of o manufiacturing company: the results can provide

methodological and practical insights o scholars and practitioners in that lield of activities,

Keywords: Corporate sustainahility: Organizational Lile Cyele Assessment: O-LC Az environmental assessment: packaging
indusiry .

1. Introduction

Corporate sustainability implies the adoption ol echnalogical. organizational and managerial solutions aimed at increasing
the environmental Gand also cconomic and social) performances of a compam (Yu and Chen. 2014 Wheelen and Iunger.
2002 White. 2009: Tukker and Jansen. 2006). At present. the most common methods for assessing the environmental impacts
ol preduct= and process-systems are focused on lile-cyele-based approaches. in particular Life Cyele Assessment (LCA). The
recent development of methodologics dedicated o entire arganizations (c.e.: Organizational LCA ~ O<LC ) can widen the
possibilities o representing all the uspeets and activities reled 1o their operation, improy ing the capabilities of i evaluating
and cammunicating the performances gained: 1) developing netions and sustainabilits strategics accordingly. O-1LCA 15
methodology - capable ol analysing entire oreanizations ie. oreanizational approsaei. also meluding upstream and
downstream activities. besides the internal facilities (e e evele approachy: it considers a set of relevant environmental
aspects (e mudii=impact approgach) and provides organizations with wdditional eny ironmental undersianding. supporting
them effectively w improve their performance. Despite over fitieen vears have elapsed sinee when the first attemipts of lilt-

applications ol O-LOA are not yet a common practice.

cvele-based enyironmental analy $is ol oraanizations started Lo enery
With the aim ol highfighting the potential (and the limitationst of tha methodalogs . this article presents and discusses the test
implementation ol O=ECA ot Aptar Ttalia cAptar herealier). o company belonging 1o Aptargroup, a world leader m the

dispensing solutions niche ol the packaging industey for beauty and home. pharmaceuticals. food and beverage products. After
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ashort inroduction wnd bickground about the O-LC A methodologs . the main steps ol its implementation within Aptar are

deseribed highfighting sy nergies and eritical issues emerged from both the application and methodological point of view,

2 Methods

So fars two methodologies have been proposed w evaluate the environmental performance of organizations ollowing o lile
cyele-based and multi-impact approach atan organizational level These are the Organization Environmental Footprint (QFF)
and the Orvaanizational Lile Cy cle Assessment (O-L.CA) The former was developed by the European Commission and is the
stubject of the Recommendation of the European Union on the Use of Common Methods to Measure and Communicate the
Lile Cyele Environmental Performanee of Products and Organizations (European Commission. 2013). The latter was issued
by the ISOVTS 14072 wechnical stndard (15O 2004y and is the subject of the Guidance on Organizational 1k Cyele
Assessment developed by UNEP and SETAC (UNEPSETAC, 2015). Considering the chavacteristics and requirements of
those methodologies. it was decided o carry out the analysis ollowing the O-1.CA methadology . mainly for two main reasons:
D O-LOA is regulated by an international standard (this is particularly relevant sinee the organization under imvestigation is
part ol a multinational corporation operating worldwide): i) O-LCA is more Hexible as regards methodological choices.

The study was conducted in 20008 according (o the [SO TH040 (15O, 2006 and [SOCTS 14072 (18O, 2014 standards and was
based on primary data and internal documentation provided by Aptar (o the two Talian production sites relerring w 2017,
Az recalled and suggesied by the ISO/TS 14072 standard (1SO. 2010, the study was developed Tollowing the phases defined
by the ISO TH04 standard (150, 2006): goal and scope definition. lile cyele inventors analysis., life evele impact assessment.
interpretation ol resulis. In the following. particular attention will be paid o the first phase since. with respeet 10 what is
foreseen for the product LCAL itis the one that most presents peculiarities when relerring to an organization,

As for the conventional LCA procedure. the goal of the study must be elearly specitied because it is decisive for all the phases
ol O-LCA that [ollow (UNEP/SETAC. 2013): the scope should be unigue and sufficienthy well=detined w ensure that the
breadih. depth and detail of the study are compatible and sufticient 1 address the stated goals (1O, 2006).

Some other [eatures of the O-LCA diller from a conventional LCA procedure: they are specitied hereafier,

According 1o the Guidanee on Organizational 1Life Cyele Assessment (FNEPR SFTAC. 2013). it is necessary o disagareeate
the unit of analysis. i.e. the reporring unit. into two clements. which correspond to deseription (reporiing orgunization) and
quantilication (reporting flow). The organization shall consolidate all its units or parts (c.g.. business divisions, bramds,
facilitics) [ollowing the control approuch (operational or financial) or the cquiny share approaciy. [t is necessary 1o sel the
reference period (Lo the specilic time period Tor which the oreanization is being studied). as the results are valid Tor that
period. and this is recommended w be one operation cyele of the organization (in accordance o financial and other reporting
schemes, one year is the preferred option). System boundary shall be defined o include direet as well as indirect resource use
and emissions: the former oceur within the reporting organization. while the latter tuke place throughout the value ehain linked
Lo organization’s activities. Morcover. supporting activities should be included (e.e. marketing. stock storage, rescarch and
development. heating ac the oflices. cic.). The inventory analysis is the phase where an analogical model of reality is huilt (o
faithfully represent the exchanges between the single unitary operations that tke plice during the e evele ofthe organization,
[0 05 the phase that requires more time and resources sinee it is the phase in whieh all the inputs and outputs of the activities
included i the svstem boundaries must be identified and quantitied. both inside and outside the company sates. A complete
cradle-to-grave ussessment should inelude the resource consumption and emissions ol the use and the end-o =it phases (i.c..
waste disposal and trearment) of the produets sold in the reterence period. However. i5an oreanization has no influcnee on the
use and end-of e stage ol i products (e.ee via produet desion or reeyeling campaiensi. it may seleet the cradle-to-gate
perspective, (Lo up to the ate of the reporting organization): thus. dow nstream stages are excluded. The latter situation is
quite common tor e materials and imermediate products (UNEPSETAC, 20130 and this is the case of Aptar. ws dispensing
syslems represent o part ol the linal package. The guality ol the data was evaluated based on the pedigree matrix presented in

lable |,
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Tabh, 1 — Pedicree matrix used to evalite i itv of data
Sonrce: hups: ww greendelia.connwp-co (. 03 DE ¢ lf
Indicator 1 2 3 4 § (default)
score
Reliabllity Verified data based Veritied data partly Non-verified data Qualified estimate Non-qualified estimate
on measurements based on assumptions | partly based on quali- | (e.g. by industrial ex-
ornonverilied dala fied estimates pert)
based on measure-
menls
Completeness | Representalive data Representative data Repr ive data Rep edata Representativenass
from all sites relevant | from >50% of the sites | from only some sites | from only ane site unknown or data from
for the marke! consid- | refevant for the markel | (<<50%) relevant for | relevant for the market | a small number of
ered, over an ade- considered, aver an the market considered | considered orsome sites and from shorter
quate period to even | adequate period to or>50% of sites but sites bul from shorter | periods
out normal fluctuations | even out normal flue- | fram shorter periods periods
luations
Temporal cor- | Less than 3 years ol Less than 6 years of Less than 10 years of | Less than 15 years of | Age of dala unknown
relation difference to the time | difference to the lime | difference to the time | dilference to the time | or more than 15 years
period of the dataset period of the dataset period of the dataset period of the dataset ol ditference 1o the
time period of the
datasel
Geographical | Data from area under | Average data from Data from area with Data from area with Data from unknown or
correlation study larger area in which similar production con- | slightly similar produc- | distinctly different area
the area under study | ditions tion conditians (North America in-
Is included stead of Middie East,
OECD-Ewope instead
of Russia)
Further tech- | Data from enlerprises, | Data from processes | Data from processes | Data on related proc- | Data on related proc-
nological cor- | processes and mate- | and materials under and materials under @s5ses or malerials esses on laboratory
refation rials under study sludy (i.e. identical study but from differ- scale or from different
technology) but from ent technology technology
different enterprises

Fhe quality indicators that were taken into consideration were reliability. completeness. temporal correlation. geographical
correlation and technological correlation. According o the matrix. o score ol 1 o 3 is assigned. where | represents the

maximum quality, A column was added o indicate whether the data is specific (S) or generic (€.

3. Results and Discussion
I'his seetion will present methodological and practical results related to the four phases of e O-LCA applied 1o the pilot test
| : |

conducted.

Cioal andd scope definition

Phe main goals that the company decided w0 pursue carrying out the O-LCA sty were i) gain insight into internal operation
and the whole value ehain. and 1i) identiie environmental hotspots. at dilTerent unit levels

Phe intended applicarion was w develop a model that. starting from the pilot test condueted inthe Aptar Talia sites. would be
extended in the near future w the other sites and divisions ol the organization
Fllone”

Sz

i is composed o two lacilities (Aptar Pescara and Aptar Chicti). both part ol the ~Beauty

Ihe #

division. wd manutactures and assembles dispensers and micro-pumps. which are meant to be part of fnished products such

s pertumes, soaps and lotions

Uhe repoiting flove was the total amount ol products manulactured during the vear 2017,

he consolidation metod selected was the operational control: therelore. all of the activities and relmed lile-evele processes

olthe reporting organization were considered. according w 1SO TS 14072,

Fhe sy stem boundary was delined (ollowing the cradle-to-gate approach. The reasons were mainly twas
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ii

Figure | shows the activities. both direet and indireet (upstream and dow nstrean on

[

the products sold by the organization are not divectly sold 1o the end o

they are distributed 1o the Jnal consumer. used and disposed of:

saoc Aptar has no infTuence on the way

the use ol the dispensing system itsel " does not generate any impacts on the environment.

cincluded in the syatem boundany

I 211 Auivities corsidered

:: Fromcradlato gate

——
L — J fromeradiztograve

, : ) |
Paclagig ¢ -ﬁsu!hun:a: ;m! Fiels nd Bty | |t memmind| | s Eppityes : ?c";’f::;:“é;:.:: I
production et refatad activities in operations commuting | Maintenance) I
' |
DIRECT ACTIVITIES |
I PR . ...\ Ly <\ L. S . G S

Aptar PE Aptar PE - CH Aptar PE- CH : |
Malding of companents packaging of finished [Maintenance, Quality : |
control, Offices, IS, ...) | l
- s = = e e s s = e e = - = Bt T S — L l
INDIRECT DOWNSTREAM ACTIVITIES |
RETCEErTEy i : i
2 Transportation and s I

! distribution of products { H
| 0 Aptar costumers . |
. / I

. Transportatisn and
P""“‘r‘t:;“ ot sold disznizution 1o final 22 of product End of lite /
Prock costumers /
e
-

Fig. I — Activities inclided in the svstem houndar:

Fhe services performed by external organizations (such as the canteen service. the eleaning service and the maintenance of

structural elements) do not fall within the scope ol consolidation and. therefore, were excluded from the system boundary.

Life evele iiventory: analyvsis

I order o carry out an exhaustive imventory ol data and information required by an O-LCA analysis. multiple data collection
forms were used (at least one for cach activity 1. compiled with the information and data provided by the different Departments
and by the various actors in the supply chain, A top=down approach was followed that considers the reporting oreanization as
a whole and adds upstream and downstream models for inputs and outputs (UNEP SETAC, 2015), and the data collected was.
i almast all cases. specific data, No cut-ol1s were applied. Table 2 presents the results of the gualine data assessment moving

[rom the pedigree matrix showed in seetion 2.
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Tub. 2 - Data qualine assessment

Flive Specific.or Reliability Completeness Tempuf'al Geograp})ical Technola_gic.al
Generic correlation carrelation correlation
INPUT
Electrical energy
Electrical energy from renewable sources S 1 1 1 1 1
T&D losses G 1% 2 1 3
Water
Water 5 1 1 1 1 1
Materials and products
Resins (for molding) S 1 1 1 1 1
Resins (components) S 2 1 1 1 1
Metals (components) S 2 1 1 1 1
Auxiliary materials S 1 1 1 1 i
Packaging S 1 1 1 1 1
Maintenance products S 1 5 1 1 1
Other products (e.g. for offices) S 1 1 i 1 1
Fuels S 2 1 1 1 1
Refrigerants S 1 1 1 1 1
Trasport
Incaming transport S 2 1 1 1 1
Employee commuting S 2 1 1 1 1
Business travels S b 2 1 1 1
Outbound transport S 2 1 1 1 1
OUTPUT
Products and by-products
Cartridges S 1 1 1 1 1
Finished products S 1 1 i 1 1
By-products S 1 1 1 1 1
Waste
Waste S 1 1 1 3 1

*Third party certified (ISO 14025)

\s s evident from Table 2 the guality of the data was more than satistactory. In fact. the temporal. geographical and
technological correlations always assume value | owith the exception ol the data related o the losses ol electricity due to
distribution) since all the data collected were related 1o the reference period. 1o the sites under examination and 1o the
technologies used. The reliability and completeness of the data also ook on very pasitive values, [t should be mentioned that
in the Tuture greater elforts will be needed 10 fully quantify the products used for maintenance activities: however. Tor the

momenl. this is not a great issue because the related emission Factors are not vet available in the dabases used.

Life cyele impact assessment

\s previously mentioned. the O-LCA methedology follows @ multi-eriteria approach: therefore. the potential impact categories
expected o be allected by the activities included in the system boundaries should be evaluated: however, in the pilot test
condueted. aceording 1o another case study (UNEP and SEETAC. 2015) only the category "Climate change - GWPTOO" was

constdered - terms of tommes o COze - using the Tollowing midpoint LCLA methods: CNL 2013 DEFRA 2017, The reason

for this choice Ties in the lack ol information within the daabases consulied: Gal3i Professional Database ¢ Uhinkstep, 2018)

and DEFRA Databuse (DEFRAL2007), The LCIA results hay e been obtained by muliiplying the quantities identitied for cach

« comversion factors using electronic spreadshect. Below s an illustration of how

voin the inventory phase and the re

the impact assessment phase was conducted

° Extraction and production of raw and auxiliary materials: o quantily the potentinl impact ol extraction and
production of raw and auxiliary materials, conversion ictors were identified from both the Gali database ¢ Thinksiep.
2008 ) and the DEFRA database (DEFRAL 2017): those relating o plastics and metals were identilied from the Tormer.
while those relerring o some auxiliars raw n als and 1o paperused in olfices from the latter. As mentioned belore. it

wirs not possible to analy se the impacts of certain auxiliory materials and products used Tor maintenanee
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e

Production of packaging: the comersion faciors used o analyse the eovivonmental impacts related o the production of
packaging were taken from the DEFRA database (DEFRA. 2017) and included:
- Virgin raw materials: extraction, primary processing. production and tramsporting materials to the point ol sale:
= Seeondury raw materials: sorting. processing. manufacturing and transporting ol materials o the point ol sale,
These factors are uselul for reporting efficiencics gained through reduced procurement of material or the henelit of

procuring items that are the outcome ol a previous reeveling process.

Activities related to eneray and fuels: in order 10 caleulate both upstream and core emissions related 1o electricity
production and losses related 10 transport and distribution (downstream). the conversion factors from the EPD of the
Vatenfall’s hydroclectric plant - as representative ol the elean(er) eneray Aptar's supplicrs (Vattentall AB. 2017). To
evaluate the impact ol the production of Tuels used to power the leasing cars and the emergeney equipment. instead.
reference was made o the DEFRA database (DEFRA. 2017y which shows the conversion fietors that shoald be used for
emissions associated with extraction. refining and transport ol fuels o the site or w the organization’s assel. prior to
combustion. In addition. the impact related 1o the use of fuel was also caleulaed considering an additional conversion
factor provided by DEFRA (2017).

fnbound transportation of raw materials, components, products and packaging and outhound transportation of
finished products: to assess the potential impact of inbound transportation of raw materials., components, products and
packaging and of outhound transportation of finished products. conversion lactors were taken from the DEFRA database
(DEFRAL 2017). Precisely. those conversion factors come from the sheet dedicated 1o the "Freighting goods” (it is
specilicd that these should be used specifically Tor shipments ol zoods by land. sea or air carried out by a third pary

organization. as is the case with Aplar).

Employee commuting and trips made with leased vehicles: in order 1o ealeulate the impact generated by home-work

Journeys and wavels between the twvo fhcilities. the conversion factors considered. taken from the DEFRA database

(DEFRAL 2007). were identilied based on the (vpe of vehicle used cach time. In fict, the database distinguishes the

cmission [actors by market seament and by fuel.

¢ generated during the organization's activities; the conversion fictors 1o assess the impacts (fom the emissions

refated to the waste generated during the organization's activities were taken from the DEFRA database (DEFRA. 201 7).
= Forlandfill the relevant factors include colleetion. transport and land i1l emissions:

- Forreeyeling, the relevant Lictors include only transport to the Tacilities dedicated o these activities. This

complies with the GHG Protwcol Guidelines (WRI and WEBCSD, 2004) and assizns emissions relative o the

production activities ol taw malerials according to thase who produce them,

i

[he results are showed in Figure 2 and are expressed in terms of COse sinee. in addition 10 CO-=. the other ereenhouse guses

covered by the Kyoto Protocol (ClH, NaOUTIFC. PFC. SFO) were also considered.
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W Transportation and distribution of products to other Aptar
facilities and costumers

B Other activities (Maintenance, Quality control, Offices, Server
power supply, HVAC)

B Assembling and packaging of cartridges and finished products
| Molding of components
W Employee commuting
B Business travels
W Waste generated in operations
TActivities related to fuels and energy
Transportation and distribution of inputs (raw materials,

components, packaging, etc.)

® Production of packaging
31.707

W Extraction and production af raw materials

0 10.000 ~ 20.000 30.000

Fig. 2= Assessment of the porential impact of Aptar on climaie change, generared in 2017, expressed in tonnes of CO s
the potential impact generated by Aptar in 2017 was found 1o be 40733 wnnes o CO-e,

lnterpreiation

he mast impacting phasc of the life eyele of the organization wrned out o be the phase of extraction and production of raw
and auxiliary matertals (77.8%), This conclusion had already emereed from the products LOA carried out on the best-selling
product ol the company (Aptar Talin S.pAL 2017w Aptar [alin S.p.AL 201701 and was conlirmed here, [t should be noted
that the impact would be even more signilicant il the seraps deriving from the molding process were not internally re-used and
reintrocluced at that stage.

Next the seeond most impactiul phase was the transportation and distribution of products to all customers (8.5%). These are
very numerous and located on all continents, Consequently. multiple shipments are carried out all over the world. ofien
resorting to highly impactiul means of transport. such as airplanes and heavy goods vehieles. Less lrequently. shipments are
by sea or pil. relatively less impacting,

Ihe third most impacting phase was the production of packaging. mainly represented by boxes and pallets (7.7%0. The former
are made almost entirely from reeveled paper and the latter are produced with wood from sustainably managed forests. FSC
certified. The greatest impact. however. is to be attributed o the production of packaging made with virgin plasties. whicl.
although used in smaller quantities. gives rise to a less sustainable production process, as evidenced by the conversion faetors
provided by the database used.

Of'the total impact gencrated by the arganization. approximately 99% is atributable to indireet activities. both upstream and
downstream. and less than 1% derives [rom direct activities.

The vore processes o Aptar. such as the molding of components and the assembly of semi-tinished and finished products.
require & considerable use of electricity - therelore. these activities could be expeeted 10 be the most impacting ones: howes er.
it was not like this. The explunation lies in the source of the purchased electricite: indeed. this was from hydeoelectric sonree
instead of the grid mix. The o seenarios ure compared i Lable 3. considering also other actitvities carricd out hy the

organizaton that require electricity,

478
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Tub. 3 Impaces related to the nvo e cotriciny supphe scenarios

Scemario A - Energy [rom renewable sources Facility LkWh [.J?'M"m t COse
* i factor -
Molding Pescaru 9149333 T.50L-06 (0]
Assembling and packaging Pescara 4092803 7.301:-06 i3
Assembling and packaging Chicti 234380606 7.501:-06 18
Subtotal core ainviticy 16186006 127
Other activities (Maintenance. Quality control, OfTices. ete.) Pescara 3931190 7A0E-06 29
Other activities ( Maimenance, Quality contrel Oflices. cic.) Chieti 2216781 730E-06 17
TOTAL 168
Seenario B - Energy from the grid Facility kWh l.‘]?"“"m 1t CO.c
B : B Lactor B
Molding Pescara 9149333 3HE-04 3147
Assembling and packagmy Pescara 4692803 3AL-04 1614
Asscmbling and packaging Chicti 23438606 3 A4LE-04 806
Suebtotal core attivities 1a 186006 RRI
Other setvities (Mamntenance. Quality control, Offices, et¢.) PPescara 3931190 JAE-04 1332
Other acovities (Maimtenance. Quality control, OlTces. elc.) Chicti 2216781 3 ME-04 763
TOTAL 7683

e consider the current seenario. the impacts related Lo the consumption ol encrgy generated rom renewable sources amount
W 121 tonnes of COxe for molding. assembling and packaging activities and o 168 wonnes of COue il we consider all the
activitics carried out by the organization. Considering, instead. the alternative scenario. where reference is made to the national
energy mix. the impacts would have been much ereater. reaching 3368 tnnes of COse for core activities only and 7683 tonnes
ol COze for all activities. This shows that i Aptar had not used hydrocleetrie energy it would have gencrated a considerably
greater potential envirenmental impact. attributable in particular o the main production processes.

Having clarilied this aspect. another issue remains o be investigated in relation o waste. In et it was possible to verily that
during the reference period. approximately 1478 tonnes of waste were gencrated and 89 tonnes o’ COze were emitied to
manage them. Considering the amount of waste produced. o ercater impact could be expected [rom their management,
Actually. Aptar sends (o reeyeling at least 90% ol the waste generated: as alrcady mentioned in the impact assessment phase.
for this process. we only considered the impact deriving lrom the transport o the reeveling plants and ot the emissions

generated during the reeyeling process. which are allocated to the relevant reeveling organization,

EX Conclusions

he results obtained from the pilot test condocted have allowed the company 1o reach multiple goals, Precisels. the
organization i) has gained insight into internal operation and value chain. v understanding the relationship between the
activities and processes and the environmental impacts af the produet portfolio. thus cnabling the design ol'clTicient strategics
lor their reduction: i) has identilicd additional eny ironmental hotspots besides those that emerged from the previous product

LOA 1) has understood which areas are at risk, e.e. o generate Targe impacts or to violate any future legal requirements and

has identitied impacet reduction opportunitics. inorder 1o support more inlormed and eflective decisions: iv) has established a

basis [or environmental communication with stakeholders and reporting. The organization annually completes a sustainabilin

report in complianee with the Global Reporting Initiative (GRD and Carbon Disclosure Project (CDPP) reporting standards und
it cauld benelit from further information provided by the O-LCA application. n addition, the possibility of applying the O-

s been vertlied.

LCA methodologs 1o all group sites

Nonctheless: limitations lave also emerged.z 1) itwas not possible o quantily the amount of some products used to perlorm

both preventive and extraordinary mainienanee ol capital coods (however, their impact is not expeeted 10 be significant.
expeciadly i compared W the use of mass and enerey requived by all other activities carried out by the organization): it1 the
dana relating o business travels only covered 61% ol the wtal wips made in 2017 (howeser. even il the data on 100% of the

trips were available. the resultwould not hane changed significantly ): i) capital soods were not included sinee it was assumed
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that the plants. machiners and equipment used have a 17l extension such that the relevant share of enyironmental impacts o
be allocated o single reference period is not significant compared to other sources of impact,

Finally. based on the knowledge acquired through the analysis. it was possible o define impact reduction opportunities for the
future. These are. 1irst ol all, testing aliernative materials. such as bio-based or reeyveled resing. o be used as raw materials.
increasing the share of wansport carricd out by rail =signilicantly less impacting than road transport- and increasing the reuse

ol puckaging along the whole supphy chain,
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