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IIEPINAHYH

0 0kOTOG NG SIMAWUATIKN G EPYACLAG ElVAL VA CUVOETEL EVVOLEG OTIWG
N aEWPOPOG avATTUEN KaL 1) eunpepla pe SpAcELS IOV TtalpVoUE o€
omolodnmote TePPAAAOV  Bplokopaote, €lte autd Elval  pa
eMyelpnon elte Lo AN KOWoTNnTA avOpwTWV.

Tuxva €vvoleg Omwe M aswpopio Kol n gunuepla @aivovtal mToAY
DeWPNTIKEG, av OxL akaTtavonTeg. H SIMAwpatikny aut emSIWKEL v
xTloel péPog evdg opAUaTOS Yo Eva HEAAOV EUNEPLAG TTOV UTTOPEL VO
EQAPUOOTEL EMOTNUOVIKA OE OTIOLOONTIOTE TTAXLGLO.

'Etol, mpoomaBwvtag va SWoEL EUEAoT 0TIV AVAYK LETAUOPPWONG
KAl OELPOPOV OVATITUENG, KAl ovVOAVOVTHG OPLOUEVEG VTIOKEIUEVEG
€vvoleg, 1 SIMAWUATIKY €V ovvexela oLVOEEL TIG LOEEG UTEG PE TN
Blopunyxaviky OwoAoyla kal pia ovykekplpeévn pebodoAoyila movu
UTOPEl VA VUTMPETNOEL WG €Vva EVOTIOMTIKO TAAlCLO0 Yl Lo
OTPATNYLKY] AELPOPO KALVOTOWNIN OE ETILYELPNOELG KAL KOLVOTNTEG.

H peBodoroyia, a@dtov efnyeltal kat avaAVeTal, OLVOEETAL UE EVa
OUYKEKPLUEVO epYaAelo, ovopaldpevo Avaivon KokAov Zwng tng
Biwowpwodémrtag (SLCA), to omoio €xel avamtuyBel amd to The Natural
Step kAl OTOXEVEL va SWOEL Lt GUVOALKY EKOVX aELpoplag eVvOg
TPOIOVTOG € OAOKANPO TOV KUKAO (W1, CURP WV IUE CUYKEKPLUEVES
apxES asupopiag g pebodoroyiag.

H 0An peBodoroyla e@oapuoletal TeAlkd oto TEPLBAAAOV pLag
ETXE(PNONG TIOU ATMACYOAE(TAL OTOV TOHEX TNG TOPAYWYNS
Tpo@ipwy, mo ovykekpwuéva otnv etalpia Illy coffee. [dwaitepn
Tpoooxn SIVETAL TNV AVAKTNON €VEPYELNG a0 To AmOBANTA TOU
SnMuovpyovVTAL KATAE TNV TapaywYKn dtadikacia e etalpiag.
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EXTETAMENH II1EPINAHWH

1. Elcaywyn

INuepa elval 6Ao Kal TEPLOGAOTEPO PAVEPO OTL 1] KOWwVia pag, £ToL
OTIWG €lval 0pyavwpeévT, odnyel Tov mAavntn o€ kKataotpo®n. Evag
oAoéva  aLEAVOUEVOG  KATAVAAWTIONOG  €XEL  TIECEL  TOUG
autokaBapl{opevous unxaviopols Tov mePLEAAOVTOG.

Kavéva amdé avta ta mpofAnuata 8ev Umopel Vo oVTIHETWTILOTEL
PEAALOTIKA XWPIG TO OUVUTIOAOYLOMO TwV GAAwV TPOBANUATWV.
Kavéva mpofAnua Oev  pmopel va QVTIHETWTIOTEL XwpIlS TN
OUVEPYAOIA KAL TO GUVTOVIONO o€ OAa Ta emimeda. OL emMA0YEG IOV
KAVOUUE ojEpA EIVOL KABOPLOTIKESG YLt TO HEAAOV.

To epwtnua pe to omolo Eekvdel 11 SIMAWUATIKY gpyacia glvat To
WG elval duvatdv va €(ovpe OA0 Kol UEYAAVTEPN TPOOSO OTNV
TEYVOAOYIX KAl TNV EMOTNUN, EVW TIAPAAANAQ va SloyKwvovTal Ta
TePLBaALOVTIKA TTpoA AT

0 0Tt0X0G TNG SIMAWUATIKNG EPYACIAG EVAL APXIKA VA TIPOCTIAONOEL
VO OTIAVTI)OEL OE QUTO TO EPWTNUA PEPVOVTAG OTO TPOOKNVIO TIG
EVVOLEG TNG AELPOPOV AVATITUENG KAL TG ELNUEPLAG, KAl AVAAVOVTAG
OPLOUEVEG OKEPELS YUPW ATIO AUTEG TIG EVVOLEG. Y OTEPA, VA GUVOEDEL
TIG O€EC aUTEG UE TN @Looco@ia KUKAOL {wNnG TMpooTabwvTag va
dwoel plo OLVOAIKNY EKOVH TWV EPYUAELWV TIOU XPTNOLUOTIOLOVVTAL,
KAl va TIPOTELVEL éva VEO POVTEAD oKEYT G IOV uTopel va Bonbnoel
ETILYELPNOELS 1] KOLVOTNTES VA €XOVV EVA AELPOPO TIPOYPUUUATIOUO.
Télog, 1 SiMAwpATIK] gpyacia €xel 0TOXO VA €PAPUOCEL QUT TN
uebodoroyia otnv etatpia Illy coffee, n omola acyoAeitar pe v
Tapaywyn kKa@e. ‘Eva Eexwplotod TUNHO ava@EPETal OTIG LOLAITEPES
QAVAYKEG TG CUYKEKPLUEVNG ETILXEIPTONG YLX TNV AVAKTNOT) EVEPYELAG
amod amoBAnTa mov SnUoVPYOVVTAL KATA TN Sladikacia Tapaywyns
TOU KAPE.



2. Ais0vnic Emotnuoviki Epmelpia

2.1 H tpOKAnon tn¢ asupOpou aVATITUENC KL TNC EUNUEPLOC

KaBe petdafoon amd éva otddlo €€EAENG TG Kowwviag o€ €va
ETOEVO OUVOSEVETAL ATO TPOWAVEIS Kploelg o TMOAAA emimeda.
Avuto mov elval kowod oe k&Be petafaocn elval 1 avaliiTnon vEwv
mopwv. I'evikd, oe pa Kowwvia 0Tov oL mopol elval dmAeTol Sev
vmapxel avamtuén. O  TEPLOPLOPOS TwWV TIOPWV  ONUATOSOTEL
TEPLOSOVUG EPEVPETIKEG, OTIOU O GUOXETIOUOG KAl OL OXECELS PETAED
TV avOpwTwv aAldalovv. AVTO ylvetal @avepod Kol ONUEPQA, TOV
UTTalvoupE o€ pla Ttepiod0 EKTETAPEVOU TEPLOPLOUOV TwV TIOpwv. H
ELKOVA EVOG KWVOU UTOPEL VA TTHPOVCLACEL TV KATACTAGCT) QUTH Kol
va del€el v avaykn petafBaong mpog pia Buwoiun kowwvia. Ot
TOPOL TOU TMAAVITN HELWVOVTAL SLHPKWG, EVW TAUTOXPOVA 1 {)Tnom
QUEAVETOL

TiBetat evAoya Aowmov TO epwtnua av elpaote o€ Ogon va
OPYAVWOOUUE TIG PAOCIKEG EVTACELS IOV OGLVOSEVOVTAL ATO KAOE
HETAPBAOT TNG KOWWVIKNG 0PpYAVWONG PE SLAPOPETIKOVG VOUOUG OE
kabe ywpa. Eivat @avepd O0TL xpelalOUACTE AELTOVPYIKOUG BeaUOUG
o€ TayKOouLo emimedo KatL Eva véo povtéAo (wng Tov va Bacifetal
OTNV EVOTNTA TN G TIOLKIAOHOP@LOG.

[''oauTtd T0 AdYO, évvoleg OTIWG 1) unUepia KAL ) AELPOPOG AVATITUEN
QTMOKTOUV HEYAAN onuoacic oTto onuepwvo  koopo. ‘OAo Kol
TEPLOCOTEPO avayvwplleTtat OTL 1 eunuepla dev elval PHOVO VLA,
aAAa mepAaufdvel emiong TNV KOWWVIKIY KAl TIVEVUATIKY TPO0do.
Emtiong €xel va kavel kal pe v mePLBAAAOVTIKT TTPO0SO.

H aswpdpog avdmtuin pumopel va BewpnBel wg to pEco pe to omolo
umopel va emitevxBei n eunuepia. H aswpopia onuaivel va Statnpovdpe
TNV TAPAYWYLIKOTNTA Kol TOV TAOUTO TNG KOWWVING oUVEXLIOUEVN
OTO HEAAOV, KATL TO OTOlO €lval Sla{TeEpPA ONUAVTIKO TWPA, TIOU
EXOUUE PTAOCEL 0TA OplA TOV TMAAVNTY. O o Sladedouévog opLopog
™G AELPOPOV AVATITUENG ElvaLl aUTOG Tov €xel e€axBel amod to €pyo
Tov ovufovAiiov Tov Mmpavtiavt (Brundtland Commission). Opiet
TNV AEPOPO AVATITUEN WG TNV AVTATOKPLOT OTIS TWPLVEG AVAYKES
TV avlpwmwy, xwplg va eumodilel emoOueveg YeveEG v
avtamokplBolv 0TI SIkEG Toug avaykes. H aesupodpog avamtuin



EMOUEVWG TTEPLAAUPAVEL ETIONG TNV TIPOOTITIKN TOU XPOVOU KL TOU
Xwpou. [TEpa atmod To 0IKOVOUIKO, TO TEPLBAAAOVTIKO KAL TO KOLVWVIKO
UEPOG TNG AELPOPOV AVATITLENG VTIAPYEL TO NOKO Koppdtl H padn
TOV VO OKEPTETAL KAVEIG TIG AVAYKEG TWV UEAAOVTIKWYV YEVEWV ElvalL
OUWG ATIO LOVT) TNG LK EQAPHOYT TNG APXNS TNG SIKALOGUVNG.

To emkpatéotepo oevaplo mov €xel dobel amd to IleptBailovtikd
[Mpoypauua twv Hvwpévwv EBvav yia v petdfaon g Kowvwviag,
elval auTO OV TIPOTEIVEL TNV UETABAOT OE (A TILO PLWCLUN KOWVWVIA
o€ eMIMESO TMAAV TIKO.

0 poAog Twv alwv elval ovoLACTIKOG o€ KGBE TTpooTAbela TTPOG LA
QAELPOPO AVATITUEN, APOV 1) avOPWTOTITA GTO CUVOAD TNG ElvaL Evag
OPYAVIOHOG TIOU €XEL avdAyKn amd KowoUG KAVOVEG, Kal auTol ol
Kool kavoves Baoiovtal oe kKoweg aleg. Ol aieg OV eMIKPATOVV
OTO ONUEPLVA OLKOVOUIKE cvoTipata Sev elval AELITOVPYLIKES, KaBwG
HaGg odnyovv o€ evteAws Un PBlwotipes katevBivoelg. XpelalOPAoTe
ETTOUEVWG VEEG AELEG YIA VA XTIOOVUE [LX AELPOPO KOLVWVIAL.

MapdAAnda  xpelaldpaote  PUNYAVIOUOUS  OULUVEPYAOIAS Kol
StafovAgvong HETAED ETIXELPNOEWY, KOl HETAEY ETLXELPNIOEWV Kol
kuBepvnocwv. O emiyelpnoels xpetdlovtal Eva Sikalo mAaiolo oto
0TI0l0 VA AELTOVPYOVV G€ EVva TIAYKOGULO ETIITIESO.

0 oploudg tov ovpfovAlov touv Mmpdvtiavt elvat oe éva vVYMAS
@0CO@PIKO ETITESO KAl TPEMEL VA SLACTIAOTEL OE AELTOVPYIKEG
APXES, ETOL WOTE VA EXEL LA TIPAKTLKT XPNOLULOTNTA.

5.2 Brounyavikn OwoAoyia kat Prdoco@ia KikAov Zong

H Buopunxavikny OwoAoyla €xel w¢ oOTOXO Vo €ENYNOEL TWS TO
Bopnxavikd6 ovoua SovAegvel, TwWG PLOUIlETAL Kol TG
aAAnAemidpa pe 1 Bloc@apa. Oa TPETEL va AVTIUETWTI{OVUE TA
TEPLBAALOVTIKA TTPpOoLA AT GTO GUVOAO TOUG, O)XL EEXWPOL.

0 okomog ™s Procopiag KikAov Zwng (Life Cycle Thinking) eivain
avayvwplon mBavwv BEATIWOEWY G€ VTINPECIEG 1) TIPOLOVTA UE TN
Hop@N AlyOTEPWV TIEPIPAAAOVTIKWV EMMTWOEWV 0€ OAX TA 0TASIX
Tov KUKAOU {w1)G, SNAadN Ao TIG TTPWTEG VAEG, TNV UETATOMON Kal
™ Slavoun), LEXPL TNV TEALKT XP1ON KAl KATAVAAWOT. OAoKANpwVETAL
HE TNV EMAVOXPTNOLUOTIOMOT), TNV AVAKUKAWOT TWV VAK®V, TNV
QVAKTION EVEPYELAG KL TNV TEALKT SLabeon).



Me ™ ®oco@ia KOkAov Zwng Aotmov amo@eVyeTal 1) LETATOTILON
Tov BAapoug, NAASY 1 AVTIPUETWTILON EMMTWOEWV OE VA OTASLO, [UE
TNV ATOQPUYT] EMMTWOEWV G€ £V AAA0 6TASL0 TOU KUKAOU {wNG.

Xpelalopoote TPWTOPOVAIEG o0& TOHYKOOUIO €TiMeESO TOU VX
mePAaUBdvouy plax @rloco@ia KUKAOU (WNG YL TIG ETLYXELPTOELS,
KaBws oAogva Kol mePLooOTEPA TIpoiovTa (ayabd Kol LTNPECIES)
eumopevovtal oe Taykoopo emimedo. H Awaxeiplon KvkAov Zwng
(Life Cycle Management) otoxeVeL va KAveL TN @LAoco@iar KUKAOU
(MG Kat TV BLwoOTNTA TWV TPOLOVTWY AELTOVPYLKI) YLO TLIG
emiyelpnoels. 'Etol ol emiyelpnoets ev kottave povo ti ovpPaivel otig
SIKEG TOUG AELTOVPYLES, AAAG KaB'0A0 TO UNKoG NG aAvcidag aglag.

YTapxouv TOAAEG SLPOPETIKEG OTPATNYIKEG TIOU XPTOLLOTIOLOVVTAL
QTO TIG ETILXELPTOELS YIX VA EQAPUOGOLV TN Slaxelplon Tou KUKAOU
MG oTIS AelTovpyleg TOUG. AuTa Ta epyaAeia elval TTEpLBAAAOVTIKA,
omws N Avaivon Koxdov Zwng (Life Cycle Analysis), owovopikd,
omwg n KootoAdynon Kixdov Zwng (Life Cycle Costing) kot
KOWwVIKA, 0Ttws 1 Kowwvikny AvaAvon KokAov Zwmng (Social Life
Cycle Analysis).

[lapodo mov mn Avdivon KOxAouv Zwng odnysl oe px o
OAOKANPWUEVT] EIKOVA TWV KOWWVIKWOV Kol TEPLBAAAOVTIKWV
ETMTWOEWY TAPA UL oA a&loAdyNon TOU TPOLOVTOG, £V TOAV
UIKPO TTOCOOTO TWV EMLXELPNOEWVY EXOVV AXBEL TTPAKTIKA UETPA ATIO
Ta amoteAéopata TG Avaivong KovkAov Zwng. Autd upmopel va
ovpBaivel, eite ywati 1 Avadvon Kokiov Zwng eivat moAvouvOet),
elTe YIoTl 0€ YEVIKEG YPAUUES € pa AvaAvomn KokAov Zwng Aslmel pa
OTPATNYLKI] TTPOOTITIKN AVATITUENG YA TIG ETILXELPTOEL.

To TIAaicio Buwwowng Avaivong Kukiov Zwng (Life Cycle
Sustainability Analysis) eival éva mAaiolo ylo HEAAOVTIKEG avaAVCELG
KUKAOU {w1)G. ALEVPUVEL TNV EKTAOT TWV TAPASOCLAKWY AVOHAVGEWV
KOxkAdov Zwng amd povayxa mepPPAAAOVTIKEG ETMIMTWOELS, KOl OE
OLKOVOULKEG KoL KOWwVIKEG emmtwoels. To [MAaiocwo Buwoung
Avaivong KokAov Zwng elvat éva o0voAo HOVTEAWV Kol OXL €va
HOVTEAO KaBauTl. XUVOEEL TN OTOXEVUEVN] O0TO TPOioV AvdAvom
KOkAov Zwng 1 Kootoddynon KiOkAov Zw1ng HE OUYKEKPLUEVES
EPWTNOELG, Yl TI§ OTOIEC QUTA T epyoAela elval TANPWS
QTIOTEAEC ULATIKA.



‘Etol Aowmdy, pa amd Tig KUPLEG TIPOKANOELS elvatl va teBolv o€
S1dBeon pe MPAKTIKO TPOTO 1) TMANOWPA TWV UOVTEAWV-EPYAAELWV
AQVAAOYX LE TUTIOUG EPWTNOEWV PBLWOIUOTNTAG TOVU KUKAoL {w1¢. H
AELPOPOG AVATITUEN ATALTEL ULt CUCTNULKY] QVTIUETWTILOY, UE TNV
omolat va ylvovtal KATavontéG oL OAANAETOPAOCELS UECH OTO
oVOTI AL

3. Me0odoAoyia

3.1 H "mpdBAsbn mpoc ta miow" and Apyéc Aswpoplac

O Lo KOWOG TPOTOG OXESLAGHOU YIA TO HEAAOV Elval 1] avdAvon TG
TWPWING Kataotaons Aapfavovtag vm'oPywv mpofAuata  Tov
TAPeEABOVTOG Kl €V oLUVEXELA TIPOOTIHOWVTAG VX AVTIHETWTILOO0VY
auTtd Ta mpofAnuata oto pEAAOV. O TPOTIOG AUTOG YapaKTNpPIleTal
TpofAentTiKOG TpOTOG (forecasting). AvtifeTwg €vag SL@opeTIKOG
TPOTOG oxeSlaopov mov 8e otoxevel ota TpofAnuata Baciletal ot
Eva TEALKO Opapa agupopiag. Autog o TpOTog KaAeital "mpofieym
Tpog T iow" (backcasting).

H peBodoroyia "mpoBAeymc mpog ta miow" pe Baon Apxeg Acwpoplog
xapakmmpiletal amd mevTe EexwploTd emimeda:

1. To ZVompa. H oAokAnpwpévn Aettoupyia TOU GCUGTIHATOG, TIOV OF
auTN TV TEPITTWoN elvatn Bloc@alpa Kot avlpwivy Kovwvia

2. 'Evag Baoikdg oplopog g emituyiag HECH 0TO CUOTNUA, TTIOV YLO
QUTN TNV TEPITTWON elvaln agwpoplia.

3. ZTPATNYIKEG YPAUUEG, TIOU OTNV TEPIMTWON QUTN Elval Lo
OUCTNUATIKN TPOCEYYLoT, 1 oTola va cupfadilel e Tov 0pLOUO TNG
emtuylag, eEac@aAifovtag 6TL oL TTOpoL ouveXilovv va TPOPOSOTOVV
TIG SPACELS.

4. Apdaoetg, SnAadn) KdBe cuYKEKPLUEVO Pripa oV AauBAVETAL Yl TNV
LETAPooT TIPOG TNV AELPOPLAL.



5. EpyoAgia yia To CUGTNUATIKO £AEYX0 TWV SPACEWY, £TOL WOTE VU
eVl OTPATNYIKEG Kol va 081 yoUvTal TTPOG TNV EMLTLUXIX HECA OTO
oVOTNUA TTOV EEETALETAL

H Buoocealpa eival To cvotnua oto omoio 0Aa Ta €idn, peTagd Twv
omolwv kat ot (8ol ot advBpwTol, aAAnAemidpovv. ‘Etotl Aowmov, kabe
Spaom EXEL EMMTWOELS OTA UTIOAOLTIA OTOLYELA TOU GUCTI LA TOG.

Ta 3 Slakpltd XoPaAKTNPLOTIKA TWV CUCTNUATWY, OTA OTolo ol
opyaviopol emiBlwvouy, elvat:

1. H avto-opydvwon.

2. H mowidopopola.

3. H aAAnAemtiSpaon.

H Baowm emiomun e&nyel mwg:

- H UAn xain evépyela dev e€apavifovtal.

- H UAn xati n evépyela tetvouv va StaxvBouv.

- H ovykévtpwon kat n dopn ¢ VANG kaBopiouv tnv TOLOTNTA TNG
VANG.

- H pwtoovvBeon Snpovpyel pa av€nom otn cuyKEVTPWOT Kat Soun
™G VAN G XPNOLLOTIOLWVTAS VAT attd TOV NALO.

[Tépa amod ta 3 XapakTnpLoTIKA KAOE CUOTUATOG UTTAPYOLVV Kol GAAQ
Tapadelypata Kowwv avlpoTvwy YAPAKTINPLOTIKWY, OTWS oL
BaoIKEG OQTOUIKEG QVAYKEG, 1 KOVOTNTA ANYNG OCULVELSNTWV
ATMOEACEWY KL 1] IKAVOTNTA afloTtoinong ¢ euTabeLag.

Ol KOWWVIEG eMTMAEOV ATMOTEAOVVTAL ATO SLATIPOCWTIKES OYECEL.
'Etol, xpeldletal va €XOVIE EUTILOTOCUV 0TOUG avOpwWTOUG UE TOUG
OTIOLOVG OXETL(OUNOTE.

Agv apkel HOVO VA KATAVOT)COVE TO CUOTNHA A0 LOVO TOU YLlX VA
UTTOPECOVE VU OXESLACOVIE OTPATNYIKA. Elval onpavtiko va €xovue
eva otabepod oplopd tou otdyov. H opydvworn The Natural Step
dnuovpynoe pa pebodoAoyior CUUTIAN PWHATIKWY, U1 KAAVTITOUEVWV
OUVONKWV YL TN KOLVWVIKT] KL OLKOAOYLKT) aELPOpLa.

Avutéc oL 4 Apxég g Aswpoplag opyavwbnkav pe Paon ta €€ng
KpLTnpLo:

1. Na elvat BaoLloPEVEG OTNV ETLOTNUT).

2. Na elvat avaykaieg.

3. Na elvat emapkeig.



4. Na elvat YEVIKEG.
5. Na elval oUYKEKPLUEVEG.
6. Na elvat SlakpLtég.

014 Apxég g Aswpoplag eltvat ot €€1¢:

e pla Buwon kowwvia, n @LoM 8 Ba TPETEL VA VTIOKELTAL OTN
OUCTNUATIKN aOENoN:

1.Twv CUYKEVTPWOEWV TWV OUGLWV TIOV TPOEPXOVTAL ATIO TO PAOLO
™G IMg.

2.TwV OUYKEVIPWOEWY TWV OUCLWV TOU TAPAYOVTUL OO TNV
Kowmwvia.

3. Tng vmoBaduiong Tov mepLBariovrog.
Kal, EMTAEOV, € AUTI TNV KOLWVWVia:

4. OL avBpwmol moavtov O Ba VTOKEWVTAL O KOTACTACELS TIOU
OUOTNUATIKA VTTOBABIIlOVY TNV LKAVOTNTA TOUG VA aVTATIOKPivovTaL
OTLG AVAYKEG TOUG.

KaBeptd amdé oavtég Tt Apxeg Acwpoplag pmopolv  va
Katnyoplomoin0ovv mepattépw o€ V0 BacikoVG UNXoVIoUOUG:

- Tnv amo-vAomoinon, SnAadn ™ HelwoTn TV POWV TWV VAIK®WV, KAl

- Tnv vmokataotaon, dnAadn v aAdayn Tov €ldoug TV Powv Kol
TWV SPACTNPLOTTWV.

H tétaptn Apyn ™¢ Aswpopiag, €tol OTwg lvat Statumtwuévr, dev
elval ApKETA AELTOVPYLKN. MTOpOUV va avayvwploTtovv 5 ApxEg ov
€CAO@AAI(OVY OTL TOVAAYLOTOV OEV KATAOTPEPETAL TO KOLVWVIKO
oVoTNUO.

Avtég elvat:

1. H evowpatwon
2. H emppon

3. H apuodiomta
4. H xaBoAikotnTA
5. H okomipuémta
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To tpito eMIMESO AVAPEPETAL OTIG OTPATNYIKES YIA TNV ETMITEVEN TOV
oTOXO0L NG asupopiag. Ot Apxeg TIPEMEL va oXeSLAJOVTAL OTPATNYIKAL.
OLemevdvoelg Ba pemel va emAEyovTal pe Baon 4 Apxeg:

1. Tnv "mpog ta Tiow mpofAreym”

2. T eVEAIKTEG TAXTPOPUES

3. Tnv avaykaia eTOTPOPT) TOL KEQ@AAALOV

4. Tnv apym ™G TPOo@VLAAENS

Ou Apxég ¢ Sdikaociag OV AVAPEPOVTUL OTO TPLTO EemiMeESO
E@APUOlOVTAL LLE TETOLO TPOTIO, WOTE VA EVIOXVOUV CUYKEKPLUEVEG
dpaocelg mov ev TEAEL Ba ovuPBadilovv HE TIGC CUOTNUIKEG ApXES TNG
Aswpoplag (emimedo 2) péoa ot Brocatpa (emimedo 1).

Ta epyodeia TOU XPNOLUOTIOLOVVTAL YIX VA EKTIUNOOVHE TNV €EEALEN
TPOG TNV AELPOPIA OTOXEVOVY, EITE OTNV EKTIUNOT TOV KATA TTOGO OL
dpdoels cupPadifouv pe To CUVOAIKO OXESLO KOl TOUG OTOXOUG, ElTE
OTNV EKTIUNON TWV EMMTWOEWV TIOV SNULOVPYOVVTAL GTO GUOTNHO
IOV BEAOVE VU TIPOGTATEVGOVLE.

H mpaktwkn e@apuoyn g pebodoroylag vmofonbatal amd pio
Stadikaoia A-B-C-D, 6mouv A (Awareness and Visioning) elvat
dnuovpyia Tov opapatog kat ) culntnomn g pebodoroylag pe 6Aovg
TouG ovppetéxyovtes, B (Baseline Analysis) eivat n extipnon twv
TWPLWVWV VAIKWV KAl EVEPYELNKWV POWV KUl TPAKTIKWV OXETIKA UE
TS Paowkes Apxég Acwpopiag, C (Creative Solutions) eivar
Snuovpyla €mMAOY®WV KAl OPAUATWV TOU Vo VLTooTnpilovv T
oUVUHOpPwon pe TS Baokég Apxés Aewpoplag, kat D (Deciding on
Priorities) n 6éom mpoTEPALOTNTWV TWV SPAGEWY TOU TPOKVTITOUV
amo to fpa (C).

To Brua (A) €xel Aowmov va KAveL Pe Tn dmuovpyia opdpatog, to
Brua (B) €xel va kGvel pe Thv avaAvon S TWPLVNIG KATACTAOTG, TO
Brna (C) €xeL va KAVEL PHE TNV EVPECT] SNULOVPYIKWV AVCEWV KL TO
Brua (D) €xel va kKAVEL LLE TIC TTPOTEPALOTNTEG TIOV SlvovTal o€ KABE
Avon.

3.2 H Avédivon Kukdov Zong tng Buwowotntag (SLCA)

H opyavwon The Natural Step éxet Snuiovpynoet v Avdaivon
KOxAov Zwng ™¢ Biwowottag (SLCA), mov elvat eéva epyaieio yia
™mv afloAdynon ™G Bluwodmras Twv Tpoiovtwyv. Eilvar éva
EPWTNUATOAOYLO TIOU TIAPEXEL ULX OTPATNYLKI] ELKOVA TNG GUVOALKNG
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EKTAOTG TNG KOWVWVIKNG KL OLKOAOYIKNG AELPOPLAG OTO EMITMESO TWV
TPOIOVTWV.

To epyadeio autd MepAapBAveL pla CEPA ATO EPWTNUATA YIX KAOE
OoTGdl0 Tou KUKAOU {wng &vOg Tpolovtog ue Baon Tis 4 Apxeg
Aswpoplag. Ta amoteAéopata mapovoidfovtal oe plax untpa (5X4),
oTNV omola kKABe KEAL AVTITIPOOWTEVEL EVA SLAPOPETIKO CUVELACUO
Apxns Aswpopiag kot otadiov Tou kUkAov {wn¢. 'ETol, to kabe keAl
Aaufdavel va SL@OPETIKO XPWUAK, aVAAOYo HE TOV aplOpud Twv
DETIKWV ATIAVTI|CEWV TOVU GUYKEKPLLEVOU CUVEVACOV.

H Avdivon KokAov Zw1ng ¢ Biwopotntag evog mpoiovrtog (SLCA)
XPNOWOTIOLEITAL Yl 3 SLAPOPETIKOVG OKOTIOUG, AVAAOYX E TNV
avA&yKn TOu xp1oTh:

1. Tnv agloAoynon

2. Tnv exmaidevon

3. Tnv emkovwvia

To epyadelo xpnowomoleitat ota mAaiowa tov emmédov (B) g
Stadikaoiag A-B-C-D.

YTdpxouv oUYKeKPLUEVEG Sla@opEG UETAEL NG TAPASOCLOKNG
Avaivong KOxdouv Zwng kat g Avaivong Kokiov Zwng tng
Bliwowpdmrag. Autég a@opovv Toug oTd)ous Tov KdBe epyaieiov,
OTPUTNYLKI] TPOOTITIKN TOUG, TNV EQAPUOCIUOTNTA TOUG KAL TO
ueyebog ¢ avaivong To mapadooiakd epyoieio ™G AvaAvong
KOxAov Zw1§ xpnopeVel wg CUUTIANPWHATIKO TG AvaAuong KukAov
Zwn¢ ™S Biwowotntac.

H peBodoroyia eappoletal oe opyaviopoUs 1] KOWOTNTEG. € aUTN
™ SmAwpatiky epyaocio Aapfavetal ws opyaviouog n etatpia Illy
coffee.

4. Amotedéopata

[IpaypatomomOnkav V0 AueEcES CLUVAVTINOELS HE TNV eTalpia, pio
omv €8pa G, otV Tepyeotn g Itaiiag, xat pia oto Plo vte
Tlavéipo, ota mAalola Tov cvvedpiov Twv Hvwpévwv EBvwv yia v
aswpopo avamrtuén. Ilépa amd T 600 AGUECEG OUVAVTICELS
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TPAYUATOTOW ONKAV TTOAAEG ETTAPES KAL AVTUAAAYEG TIAT|POPOPLWDV
HUEOW NAEKTPOVIKN G AAANA0YPa@ LG KL TNAEQWVIKIG ETIKOLVWVIAG.

H peBodoroyia epapupdootnke pe 0o TPOTOLG:

[IpwTtov, e T oVVSEDT) TWV A POPOPLWV TIOU CUAAEXONKOY ATIO TIG
ETIAPES KL TA SLAPOPA apyeEla Yl TNG eMLS00T TNG ETALPLAG WG TTPOG
To TEPIPAAAoV KaL TNV aswpopla, pe Ta 5 emimeda ¢ pebodoroylag.
AgOtepov, e@apupolovtag v  Avaivon KOkAov Zwng g
Buwowomrtag otnv etaipia. Tédog, §60nke Slaitepn Epgpoaon otnv
QVAKTNON EVEPYELAG ATIO TA ATIOPANTA TTOU SNULOVPYOVVTAL KATA TN
SLapKeLa TOU KUKAOU (NG TOV KAPE.

Ta otoela, Tov A@EONKAV AoLTOV ATO TIG GUECES KOl EUUECES
EMOPES e TNV eTalpla, katnyoplomomOnkav pe fdon ta 5 emimeda
™G pebodoroyiag. Autd mapovolalovtal 0To Kuplwg owpo NG
SUMAWUATIKNG EpYaTiag.

H Avaivon touv Kikiouv Zwng ™G Bliwowpomrag s@appdéotnke
Aapfdvovtag wg Hovada PEAETNG TO HETAAALKO Soxelo UE TOV KO@E 3
kg.

Ta amoteAéopata amd TO EPWTNUATOAGYLO TapovoldlovTal oTnVv
TAPAKATW UNTPOL:

1. Mpwreg
"Yheg

3. Zuokevaaoia,
Ailavopn

2. NMapaywyn

4. Xpnon

)

Apxi
Acipopiag 1

6 4 4 4 4

e

Apxn
Acipopiag 2

6 5 4 5 2

,
L
,

Apxn
Asigopiag 3

P =

Apxii
Acigopiag 4
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6 Nou / NA
5 Nai / NA
4 Noai / NA

3 Nai/NA
2 Nai / NA

H etaupla Illy coffee €xel epapupdoel pa Spdon ywar tnv avaktnon
OepuOTNTAS Ao TA ATMOLANTA OV ST LOVPYOVVTAUL KATA TN SLAPKELXL
TAPAYWYTNG TOU KAPE. AUTI] T1) OTLYUTN 1 €TALPIX AVAKTAEL TIEPITIOV TO
1% amdé Tn povada kavong ywx Adyouvg BOeppotntag. Autod o€
loodVVaHoVG TOVOUG TTETpEAaiov avABe yia to €tog 2010 ota 3845
TOE. Zto keilpevo ™G SIMAWUATIKNG gpyaciag Tapovoldlovtal Ta
OTOLYEIX OYETIKA HE TNV KATAVAAWOT TNG EVEPYELAG KL TNV
TapaAywyn amoBANTwV Kot v mapaywylkn Stadikacia. EmmAgov
EKTILATAL 1) EVEPYELX IOV UTOPEL va avakTtnOel amd tn Bopdla mov
TAPAYETOL

Ao T aflomoinon NG pebodoAoylag Kol TA OUYKEKPLUEVH
QTOTEAEGUATO PUTTOPOVV Vo e§arxBoUV TTOAAEG TTANpO@OpIES, OL oTolES
TEPLYPAPOVTAL KAL AVAAVOVTAL 6TO KEIPEVO TNG SITAWUATIKNG.

Ye yevikég ypauuég, amodeikvuetal OtL m etatpia Illy coffee
TAPOUCLAlEL TTOAY KOAN eTidoorn 000V a@opd Bpata asupopiag,
oVp@wva pe TN upeBodoloyla Tov e@apuootnke. Ilepattépw
BeAtiwomn Kol o LEYOXAVTEPT TIPOOTITIKY UTTOPEL Vo emITELXOEL av 1
eTalpla apyloel va Bacilel TIG oTpatnylkéS TG o€ EekaBapes ApyEg
Aswpoplag.

H Avaivon Kikiouv Zwng ¢ Blwowdotntag mov e@apudoTnke
amédele OTL MpAypatt M etapla elval mpwtomopa ot BEpata
asupoplag. H vymAdtepn emiboon cvppwva pe tig Apxés Asupopiag
TAPATNPNONKE OTO TOUEN TWV AVOPWTILVWV AVAYKWY, EVW PE Ao
Ta 0TAS1x TOV KUKAOL {wn¢ mapatnpnnke 1 vPmAotepn amodoon
O0TO OTASL0 TWV TMPWTWV VAWV. Avtifeta, To Lo Kplowo onuelo pe
Bdon tov kUKA0 {wNG TOL TMPOIOVTOG TTAPATNPELTAL 0TO OTASIO TOV
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TEAOUG (W1 TOV TIPOTOVTOG, EVW TO KPLOLUOTEPO ONUEI0 CUUPWVA [UE
TIG Apxeg Acwpoplag Ttapatnpeital otnv kKAALYT TG TPWINS ApXNS
Aswpopiag (SP1). Afiel va toviotel OTL Ol APVNTIKEG ATIAVTNOELG
a@opovv ouvnBweG EPWTNOELS IOV elval SVOKOAO va amavtnOolv
DETIKA, KAOWG VTIELCEPYETAL KAL) EEAPTION ATIO AAAOUG TTAPAYOVTES.
Avuto delyvel oe pa eMOUEVN aVAALOT) TNV AVAYKI YO UNXAVICUOUG
StafovAgvong HETAE) EMIYEPNOEWY KUl PETAED ETIYXELPNOEWV Kol
KLBEPVNOEWV.

To T0000TO aVAKTINONG EVEPYELAG ATO TN METPNOLUN Blropdla Tov
amopplmTeTal Katd TN Sladlkacia Topaywyng Tou Ka@E eival oAy
HIKPO, Kol emiong avty 1 Plopala Sev eivat Siakpltn, Bploketoal
dMAadn padl pe 6Aa Ta vtoAoLma amofAnToa.

Avto BePaia delxvel 6TL M etaupia Illy coffee etvat 16m oAV vITeEvOLVYN
000V aPOoPA TNV eMetepyacia Twv amofAnNTwy.

5.lpotdoslg

YTapxouv apKeETEG AAAXYEG TIOU TPOTEIVOVTAL KOL TIOU £XOUV VX
KAVOUV WUE TNV €KToon HEAETNG NG AvaAvong Kixkdov Zwng g
Blwopomrag, aAAd katl yevikotepa 6cov a@opd 1 pebodoroyla.

Ot aAdayég oV TPOTEIVOVTAL £X0UV VO KAVOUV HE TNV EMTAPKELX TOU
epyoAeio, OTIWG Yl TTapaSelyua OTL §€V VTIAPXEL VUG TTAPAYOVTAG
BapLTNTAG OTIC EPWTNOELS, HE ATMOTEAECHN VA Un Sla@aiveTal
amapaitnta N Sla@opd UETHED UG Opyavwons Tov Aaufavel
SPACTIKA HETPA TIPOG TNV AELPOPIX KAl HLaG GAANG TTOU SEV TO KAVEL
autd. Opwg oautd &t onuaivet OTL TO epyaieio  elval
AVATIOTEAEGUATIKO. AVTIBETWG, TTAPOAO TIOU KATIOLX LEPT) UTTOPOVV VL
BeAtiwBoVV, To gpyadeio Ba mpEMEL va pelvel amAd kat euPpLBEg Kot
Oa TPETEL VA CUYKEVTPWVETHL TNV KATELOLVOT OGOV APOPA TNV
asLpopla evog TpoidovTog. Oa TPETEL TAPAAANAX PE TO EPYAAELD VUTO
Va XP1OLUOTIOOUVTAL KAl GAAX epyaAeia TTov va Selyvouv TL TOPOUG
EMEVOVEL LA ETILXELPNOT YL TNV AELPOPLX KAL TTOGO ATIOTEAECUATIKY)
elvat.

[Ipoteivetal emiong n ovvéxlon ™G aflomoinong g Plopdlag wg
eSAPOBEATIWTIKO, KAL 1] SLOXETEVOT TWV EVEPYELWV TNG ETLYXEIPNONG
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OTNV TEPALTEPW ATEEAPTNTOTIOMNON TNG ATIO OPUKTA KAVGIUX PE TNV
EMEVSVOT) OE AVAVEWOLIEG LOPPEG EVEPYELG.

H mpooéyylon ¢ Ztpatnywkng Aewpopov Avamtuing elval oAU
XPNOLUN Yoo TN PEAETN NG aswpopliag. Alvel pla véa Slaotoom, U
OUCTNULKY) TIPoo€yylon, mou Ponbdel ovolnotikd T Sladikacio
AMUM¢ amo@dacewv. [MapdAAnia, n Ztpatnykn Asupopog Avamtuén
QATIOPEVYEL TTOAAEG ATtO TIG TIOYLOEG TTOV UTTOPEL va eUTtoSIoovY AAAEG
TPWTOROVAlEG TpPog TNV aswpopia. EmmAéov plx oTPpATNYIKN
TPOCEYYLON UTOPEL va evluVauwoel Ta Atopa va Spdoouv
QTOPACLOTIKA ATEVAVTL 0T LEYAAN TIPOKANOT) TNG AELPOpPLaC.

[TapdAo mov 1 pebodoroyia Ztpatnykng Asupdpov AVATITUENG TTOV
€xel dnuovpynOet amo to The Natural Step elval amoTeAeoHATIKY,
umopel va amoteAéoel (o evomomTiky pebodoroyia povo e@ocov
AdBeL v'oYv TG T onpacia Twv adlwv, KATL TOOO OVCLAOTIKO YlX
™ Sadikacio ANPnG amo@acewv. AVTO TTOU TEAIKA XPELX(OUACTE, AV
AdBoupe VTTOYLY PG TIG AVAYKEG TWV avOpwTIWV, elval Pl Koy
Bewpnon Twv aflwv, Tov Ba pag 0dNYNoovV GE EvA EVOTIOMUEVO
KOWWVIKO cwpa. Mwa emiyeipnon onwg 1 Illy coffee pmopel, kat Ba
TIPETEL, VA €EETALEL TIWG OL EVVOLEG TNG AELPOPOV AVATITUENG, TNG
EUNUEPLAG KAL TWV ALV ElVAL AVATTIOOTIACTA GUVOESEUEVEG UETAED
TOUG KL [LE TNV ETILXEIPNOMN.
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ABSTRACT

The purpose of this Thesis is to connect concepts like sustainable
development and prosperity with actions that we take in whatever
setting we are, be it a business or another community of people.

Often such concepts like sustainability or prosperity are seen very
theoretical, if at all understandable. What this thesis is trying to build
is part of a vision of a prosperous future that can be applied
scientifically in whatever context.

So by trying to stress the need of transformation and of sustainable
development and by analyzing some underlying concepts, the thesis
is then connecting these ideas with Industrial Ecology and a specific
methodology that can serve as a unifying framework for strategic
sustainable innovation in businesses and communities.

The methodology is based on the framework of The Natural Step,
which is a network of non-governmental organizations that is helping
other organizations and individuals understand and make
meaningful progress towards sustainability.

The framework, after being explained and analyzed, is then
connected to a specific tool, namely SLCA (Sustainability Life Cycle
Assessment), which is developed by The Natural Step and it aims at
giving an overall sustainability picture of a product throughout it's
life cycle, according to specific sustainability principles of the
framework.

The whole methodology is finally applied to a business setting in the

food production branch, namely Illy coffee. Special attention is given
on the recovery of energy created by waste produced by Illy coffee.
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1. Introduction

Nowadays there are a considerable number of contrasting
signs which highlight that our society is contributing to the
planet’s collapse: a growing environmental burden,
tremendous wealth imbalances, an ecological footprint that is
exceeding the earth’s carrying capacity, people who can not
cover their basic needs, etc. increase year after year.

An ever increasing consumerism has increased dramatically
the environmental pressure in the creative self-cleaning
ability of nature but it is utopia to think that our
resources are limitless. Materialistic civilization that replaces
the idea of "citizen" with the "consumer"” cannot concern
itself with the long-term viability of life on earth.

For the first time humans are in such a scale pervasive and
dominant forces in the health and well-being of the earth and
its inhabitants. [Segalas et al., 2009]

None of these problems can be realistically addressed without
considering all others. None can be fully addressed without a
magnitude of cooperation and coordination at all levels that far
surpasses anything in humanity's  collective  experience.
[Baha'i International Community, 1992]

Choices made today will determine how these threats will
unfold in the future and reversing the immense environmental
trends that are so apparent will be an immense challenge.
[UNEP, 2007]

It is clear signs though, that two distinctive and ever increasing
forces are operating in the world nowadays. The one is a
disintegrative or destructive force, which can be testified by
the collapsing of our present systems and social structures and
the other is an integrative or constructive force, which can be
seen in the great advancements in science and technology.
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How is it possible then that even though we can see a great
progress in technology and science, we have greater
environmental problems?

The aims of the following sections are:

e To try to answer to that question by bringing the concept of
sustainable development and prosperity in the forefront
and analyzing some ideas behind them.

e To connect these ideas with Life cycle thinking by trying to
give an overall picture of tools that are used and suggesting
a new way of thinking that would assist a business or a
community to have a sustainable planning process.

e To put into practice this methodology in a structure of a
food company, namely Illy coffee, and giving special
attention to their specific needs of recovering energy from
waste created in all phases of the life cycle.
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2. The Challenge of Sustainable Development and
Prosperity

In order to understand better the significance of the concepts
of sustainable development and prosperity, as well as the link
between them, it would be helpful to explore what is the
experience of humanity in terms of the natural resources and
to raise our understanding of how crucial is the period in which
we live in.

2.1 Natural Resources and Experience of Humanity

We could consider the history of our planet evolving through
ever widening and complex social aggregations, passing
through the following distinct stages of the individual, the
family, the tribe, the village, the city, the city state, the empire
and the nation, as seen in the following picture.

NATION

EMPIRE

CITY STATE

VILLAGE
TRIBE

FAMILY

EVOLUTION
OF HUMAN
SOCIETY UP
TO NOW

INDIVIDUAL

Figure 2.1: Evolution of humanity [Robiati, 2004]
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What is pictured above occurred everywhere on Earth in
different evolutionary times and rhythms. Usually the passage
from a traditional to a more modern aggregation derives from a
profound crisis that involves values, religion, political and
economical organizations, and that is increasing as the
following phase approaches. But why is this happening?

Studying this evolution of humanity we can note that the
moment that signals a change of a system of life has had a
constant in common with all the other passages in history, and
this is recognizable in resources. Generally in a society where
resources abound, there is no development, and life proceeds
at an ever faster rate of consumption of the available assets. As
soon as the resources begin to become scarce, a new climate of
preoccupation takes over and leads individuals to first struggle
for socioeconomic survival, and then to understand how this
situation began. It's just through these difficulties and
sufferings that a new process of maturation initiates and leads
society to vibrate in order to make it “leap forward”.

When resources become more and more scarce and crisis
arises, it signals inventive periods where relationships
between the individuals, the communities and the institutions
change. Primitive people, for example, were involved in
hunting and began to work the land only to satisfy their
pressing need for food. Lacking rational organization and
planning, animals and eatable plants became more and more
scarce; indiscriminate exploitation caused scarcity of
resources, which resulted in a crisis that forced them to try out
new systems so that, gradually, agriculture and cooperation
among villages replaced the system based on the individual
and founded on hunting. The same occurred in other societies
with different social organizations. Past history shows that big
changes occurred not after the establishment of a situation of
abundance, but as the consequence of dissipation of existing
resources. [Robiati, 2004]

Exactly the same can be evidenced today in another level. In
fact our twenty first century society is coming out of a period of
extreme waste of resources and is entering a period of
enormous scarcity. Problems are overwhelming a humanity
that finds it difficult to come up with a suitable solution.
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Figure 2.2: The "funnel” analogy
[http://3sevensolutions.tumblr.com]

The above picture represents a simple analogy of what is
happening today with regard to the resources of the planet. It is
often described as the "funnel analogy”, and it is an analogy
used extensively by the Natural Step (see paragraph 3.5) to
explain the need of businesses or communities to put
sustainability in the center of their strategies, in order to
reduce the risk of hitting on the walls of the funnel and thus
moving towards a sustainable society. It is a very good example
that anybody would agree upon. That resources and ecosystem
services are declining, whereas the demand for resources and
ecosystem services are increasing and that we need to reverse
this situation.

Now the question arises: Can we organize the environment and
the other main vibrations, mentioned earlier, with different
laws in each country?

It is evident that environmental problems cannot be dealt
differently in each country, simply because they cannot be
confined to the borders of one country. Environmental
problems nowadays are global. So even only from the
perspective of the environment it becomes evident that we
need to deal with the problems on a planetary level.
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The present crisis that involves each one of us is due to those
impulses that push humanity to leap towards the next level:
from the current one, based on the individuality of nations, to
the next one, which is probably transnational and
international. The world is giving birth to a new model of life,
that of oneness of humankind, of unity in diversity. And this can
happen only if we have a clear vision of prosperity and as soon
as we manage to live it.

2.2 Prosperity

Prosperity has multiple dimensions. Increasingly, it is
recognized not only to include materiel well being but also
social and even spiritual progress. Nor is it merely a matter of
one's net worth, the size of one's house, or the kind of car one
drives. It includes - or should include - environmental
prosperity, which we can define as keeping the environment
rich and productive. Moreover, prosperity must also reflect the
richness of the interactions among the members of society and
the spiritual dimensions of the world they inhabit. So we must
start by recognizing these broader, more extensive dimensions
of prosperity and match our approach toward development to
this multi-dimensional prosperity. [Dahl, 2002]

2.3 Sustainable Development

We can think of sustainable development as a way to reach
prosperity. Indeed the ultimate purpose of a business or a
community could be to generate prosperity within a
framework of sustainable development.

With reference to development, sustainability means to keep
the productivity and wealth of our society going continuously
into the distant future. Yet we know through history that this
has never been achieved because all civilizations reached
environmental or social limits and collapsed. And here we are
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now that humanity has for the first time run up against
planetary limits. [Dahl, 2002]

Sustainable development remains a useful term, despite being
difficult to define, let alone translate. The United Nations
usually refers to two working definitions of sustainable
development. One derives from the work of the Brundtland
Commission. It defines sustainable development as meeting the
needs of the present generation without preventing future
generations from meeting their own needs. [UNWCED, 1987]
The other definition, called Agenda 21, was negotiated and
agreed upon by most states at the Rio Earth Summit in 1992.
Set out in 40 chapters and 120 program areas, Agenda 21 takes
the form of a plan of action for achieving sustainable
development. So various are the definitions that the term can
mean almost anything to anybody, to the point that some
consider it in need of replacement.

But what is critical about any definition of sustainable
development is that it refers to prosperity as a state that can
continue indefinitely and apply to all. In other words,
sustainable development has dimensions both in time and in
space. It covers not just some small segment of the planet's
population but everyone everywhere. And it is not just for now
but extends into the future. Sustainability is very dynamic and
process oriented. It does not occupy a point in time at which
we suddenly attain sustainable development.

Sustainable development is thus generally considered to have
economic, environmental and social aspects, with sets of
indicators reflecting the evolution within each one as society
develops. Less apparent is the ethical component because
sustainable development means linking its practical or material
elements to human values. The act of looking at the needs of all
the planet's people and considering the needs of future
generations is rooted in ethics. Though the concept that
whatever we do must be done for future generations as well as
our own is an application of the principle of justice. [Dahl,
2002]

The individual has a key role in the unfolding of a planetary
system of sustainable development. To meet the environmental
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and developmental challenges, the top-down model of
community development will need to give way to a more
participatory, knowledge-based and values-driven process of
governance.

2.4 Alternative Futures

One way of understanding where society is going and the
importance of a sustainable development is to consider
alternative scenarios. The United Nations Environment
Program, in collaboration with various research institutes, has
produced clusters of such scenarios.

One of them is that of "business as usual”. This scenario
assumes that we continue operating as we are and projects
what the results of doing so would be fifty years later. It shows
the developed world proceeding reasonably well, with the
middle class broadening, incomes rising, and businesses
generally profiting. Nor does the shorter-term perspective look
bad. However, after fifty years, this scenario shows the world
reaching significant resource limits as fossil fuels diminish
relative to demand and natural resources become depleted. At
that point, society reaches fundamental limits. Thereafter the
outlook becomes increasingly grim as the economy struggles to
deal with the effects of depleted resources all over the planet.

A second scenario, sometimes called "the fortress scenario”,
looked somewhat extreme - at least until the terrorist attacks
in the United States on September 11, 2001. This scenario
portrays wealthier countries giving up on the problems of
Africa, much of Latin America and Asia. Rather than dealing
with them, they withdraw behind their frontiers, keeping
everybody else out and trying to achieve internal sustainability.
Such an approach may appeal to those who see immigration as
the source of their problems and who, therefore, seek to
protect their own countries from the rest of the world. Though
imaginable, is such a scenario realistic? Can countries really
choose to stay behind walls, as in the Middle Ages, holed up in a
castle on the hill and manning the ramparts against potential
intruders, while chaos and confusion reign outside? What kind
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of a life might we expect under such a scenario? Clearly it is not
a very desirable one.

These scenarios suggest a third: a transition to a more
sustainable kind of society, conceived on a global scale.
Research into models that support such a scenario
demonstrate that we can, in fact, make the necessary
adjustments to achieve such a society. We have sufficient
resources, if we redistribute them more justly and use them
more efficiently. The studies show that, far from being some
absurd utopia, we can indeed make the transition to a more
sustainable future, providing that we start now and make a
serious effort. Even from a technical perspective, this is a real
option for us. [Dahl, 2002]

To begin turning this third option into reality, we must first
rethink the concept of prosperity and put it into a systems
framework. We should consider development not merely as
some desirable state of material well being, but as a series of
processes for advancing society as a whole. We cannot isolate
the material side of the development process from the social
and environmental. Pollution, for example, goes everywhere
and cannot be ignored. There is no way we can separate
ourselves from that reality. Similarly, we cannot separate
ourselves from the social dimension, as demonstrated by the
September 11th attacks. No matter how hard we try to stand
aside and remain aloof from the social and economic problems
and crises abroad, in one way or another, they will force
themselves upon us. This means that any attempt to achieve
sustainable development and prosperity must be broad, all
encompassing and global.

2.5 The Role of Values

The concept of values is fundamental to any further attempt to
work towards a sustainable development.

We could well imagine values to be the principles that define
how people should act with each other, as physical laws define
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how objects should react. For example gravity is a physical law
that applies to everything. It applies even if we disagree. In the
same way values affect every single decision we make in our
lives even if we are unconscious of them. General values are
universal such as the natural laws. Any difference that exists
between them could be sought either in the degree of their
implementation or in their interpretation. For example most
people would basically agree that kindness is a value, but in
what extent it is implemented or how it is implemented varies
between people or cultures.

Humanity though as a whole is an organism that needs
common rules of function and these rules have to be supported
by a common interpretation of values. Any effort to improve
human relationships, human structures, or human institutions
must begin by addressing basic values. So we need more
consultative mechanisms that would facilitate this process.

Our present economic and business systems, our present rules
and the underlying implementation of values are seriously
dysfunctional. They are driving us in extremely unsustainable
directions, environmentally and socially. They also are
unethical. Carried to a logical conclusion, the implications of
such values are unacceptable in human terms. In purely
economic terms, however, the unemployed and the impaired
ought not to be helped because they burden society without
contributing to production. Consider the example of a report
submitted by a tobacco company to the Czech government that
said tobacco use should be encouraged because earlier deaths
would save considerable sums in pensions and health-care
spending. When this report became public, the company
apologized and withdrew it, but the episode demonstrates the
ethical problems underlying purely economic thought. Another
example is the case of the leaked memo drafted by a World
Bank official that proposed moving polluting industries from
rich, developed countries to poor, developing countries where,
it suggested, human life was worth less and so pollution would
be less costly to the economy. The fact that the memo's author
may have been motivated by a sense of satire does little to
lessen the purely economic relevance of such a view. [Dahl,

2002]
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What are the values that would underlie a more sustainable
society?

On the individual level, they are readily apparent: if we want to
improve human relationships we need more love, more
altruism. We need a sense of justice, a willingness to share
wealth and make sacrifices. We need a sense of solidarity with
the human race, a sense of serving all humanity. We need a
more spiritually oriented work ethic, a sense of moderation
and contentment with fewer material goods. If we want to
achieve sustainability, if we want to share resources effectively
around the world and allow everybody to develop so that
wealth is open to all, we must change our personal values with
respect to material things and adopt a willingness to see wealth
redistributed in order to reduce the dangerous extremes of
wealth and poverty. We must become trustworthy and more
respectful of creation and all that surrounds us. At the
individual level, the more we can strengthen those values in
each of us, the more we shall be equipped with the right kind of
operating principles to build a sustainable society.

The same is true institutionally, since these same values can be
applied to business. We can, at the business level, create a
sense of service to society, recognize that business does not
exist just to make money, but also to serve society. We can
build the value of service into business. Business systems can
easily adapt to a service orientation, but only if the goal
broadens beyond profit seeking. If that is done, the driving
force behind business becomes much more constructive than it
is now. [Dahl, 2002]

2.6 Towards a more sustainable society

How do we apply these values to make businesses working
more sustainable?

If we are to overcome the present fragmented approach to

decision-making, we need more consultative mechanisms
between businesses as well as between business and
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government. If we are to make decisions within a planetary
perspective that involve whole systems or resources, we need
to devise mechanisms and processes to make possible
consultation among all stakeholders. Consultation and
communication offer the means of overcoming the
compartmentalization of society into isolated domains, each of
which seeks to maximize its own particular area without
collaborating with the other domains.

Businesses need fairness operating on a global basis. They have
difficulty dealing with differing regulations, corrupt systems,
and so forth. It is, therefore, in the interest of business to
strengthen global mechanisms and establish a level playing
field. To achieve that, it would be reasonable for businesses to
pay taxes, assuming, of course, that the taxes were applied
fairly. As business becomes more enlightened, it will become a
leading force to establish effective global institutions, since
these institutions will be good for business. Governments hold
back for fear of losing power and eroding national sovereignty.
So leadership has to come from elsewhere. Businesses are, in
many ways, well placed to lead the effort to build the structures
all of us need to make this system operate more effectively on a
global basis. [Dahl, 2002]

So how could businesses or communities respond practically to
the exigencies of sustainability?

There most popular definition of sustainable development was
given at the United Nations World Commission on
Environment and Development in 1987 (see paragraph 2.3). It
is known also as Brundtland Commission, from the name of the
Prime Minister of Norway at that time.

The Brundtland definition of sustainability is at a very high
philosophical level, and need to be broken down into
operational principles for practical use. In response to the
complex nature of interrelated socio-ecological problems, a
vast range of sustainability-related ideas, methods, tools,
concepts, and approaches have been developed. Most of these
have dealt with particular aspects of the societal sustainability
problems from the perspectives of established research fields.
While proven successful for the study of isolated expert fields,
for instance the study of carbon dioxide emissions throughout
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product life cycles, such approaches cannot be solely relied
upon. That would be not sufficient when dealing with complex
systems such as human society in the biosphere. Trans-
disciplinary, trans-sector, and other interactive approaches for
sustainability will be needed in such cases [Ny, 2006].
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3. Industrial Ecology and Life Cycle Thinking

Industrial ecology (IE) is an emerging research field that aims
to explain how the industrial system works, how it is regulated,
and how it interacts with the biosphere. Then, on the basis of
present knowledge about ecosystems, IE aims to determine
how the industrial system could be restructured to make it
compatible with the way natural ecosystems function [Ny,
2006]. So it can be defined as a "systems-based,
multidisciplinary discourse that seeks to understand emergent
behavior of complex integrated human/natural systems”
[Allenby and Brad, 2006]. The field encompasses and relates to
areas of research and practice such as “material intensity per
unit service” (MIPS) and factor 10 [Scmidt and Bleek, 2001],
ecological footprint [Wackernagel, 1994], life-cycle assessment
(LCA) [Lindfors et al., 1995], zero emissions [Pauli, 1998], and
extended producer responsibility [Lindhqvist, 2000].

We have been for many years seeing environmental impacts
from production processes, treatment of waste etc. separated
from one another. This remains important but not enough. It
does not account for the shifting of burdens, which means
solving one problem while creating another. Solutions
therefore may not be optimal and may even be counter-
productive.

Businesses do not always consider their supply chains or the
'use' and 'end-of-life' processes associated with their products.
But without consideration of the full life cycle of goods and
services a business is evidencing poorer financial performance
and higher risk and potential for reputation damage.

The purpose of life cycle thinking is to identify possible
improvements to goods and services in the form of lower
environmental impacts and reduced use of resources not only
by considering the processes within our direct control but
across all life cycle stages. This begins with raw material
extraction and conversion, then manufacture and distribution,
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through to use and consumption. It ends with re-use, recycling
of materials, energy recovery and final disposal.

So the key purpose of life cycle thinking is to avoid burden
shifting. This means minimizing impacts at one stage of the life
cycle, or in a geographic region, or in a particular impact
category, while helping to avoid increases elsewhere. For
example, saving energy during the use phase of a product,
while not increasing the amount of material needed to provide
it. [Institute for the Environment and Sustainability - European
Commission, 2010]

There are multiple situations to which Life Cycle Thinking can
be applied including every day life of consumers, business and
government policy. By applying life cycle thinking to multiple
aspects of the community, the consumers, businesses and
governments can have a largely positive aspect on the
environment.

Policy makers recognize this desire, and act to create policy
that not only helps consumers do this, but will do so while
keeping a growing economy in mind.

There are many aspects of Life Cycle Thinking incorporated
into European policy. The Sustainable Consumption and
Production Action Plan is a piece of legislation that aims to
reduce environmental impact and consumption of resources
associated with the complete life cycles of goods and services.
On July 16, 2008 the European Commission presented this
legislation. This proposal suggests plans on how to not only
reduce the environmental impacts of goods and services, but
also encourages the use of more sustainable goods and
production technologies. This action plan also encourages the
European Union to seek out every opportunity to innovate in
industry [The European Commission's Directory of
Environment, 2012]

The Integrated Product Policy is another legislative action that
Europe has taken in order to facilitate life cycle thinking. The
Integrated Product Policy seeks to minimize the environmental
degradation caused from the manufacturing, use and disposal
of all products. This legislation looks at all aspects of the
product’s life cycle and takes action where necessary to reduce
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The Thematic Strategy on Sustainable Use of Natural Resources
was implemented on the 21st of December in 2005 to reduce
environmental impacts associated with resource use and to do
this in a growing economy. The objective can be described as
“ensuring that the consumption of resources and their
associated impacts do not exceed the carrying capacity of the
environment and breaking linkages between economic growth
and resource use” [The European Commission's Directory of
Environment, 2012]
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Figure 3.1: Industrial Ecology [ISIE]

3.1 Life Cycle Management (LCM)

Today as more products (goods and services) are traded
regionally and globally, we need international initiatives that
incorporate life cycle thinking and approaches to help
businesses respond to the challenges posed by today's global
marketplace.

42



Sustainability is an emerging and evolving concept used with
increasing frequency in today's globalized business world.
Corporate decision makers are more and more responding to
the need of guaranteeing sustainable business practices into
the future. They have realized that reducing the company's
ecological footprint and increasing it's resource efficiency and
productivity can go hand in hand with a sufficient profit and
the creation of social value.

Life cycle management is a business management approach
that can be used by all types of businesses (and other
organizations) to improve their products and thus the
sustainability performance of the companies and associated
value chains. A method that can be used equally by both large
and small firms, its purpose is to ensure more sustainable value
chain management. It can be used to target, organize, analyze
and manage product-related information and activities
towards continuous improvement along the life cycle.

Life cycle management is about making life cycle thinking and
product sustainability operational for businesses that are
aiming for continuous improvement. These are businesses that
are striving towards reducing their footprints and minimizing
their environmental and socio-economic burdens while
maximizing economic and social values.

When a product passes from one part of a product chain or life
cycle stage to the next, it gains value. At all stages of this
process, value is added as it passes through each part of the
value chain.

Partnering with customers and suppliers to achieve the
minimum impact within the complete value chain creates value
and benefits society at large. If managed effectively and by
taking direct as well as indirect effects into account, life cycle
management helps not only to provide this overall benefit, but
also delivers positive bottom-line consequences for each
company involved.

Adopting a sustainable value chain approach will allow
businesses to meet the challenges ranging from poverty,
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climate change, resource depletion, water scarcity,
globalization and demographic shifts, to name a few, and to
reshape the world and the way business is done. And business
leaders have a central part to play in ensuring sustainable
development.

One key characteristic of LCM is that this approach requires
companies to move away from just looking at their own
operations and to look at what is happening in their value chain
(upstream and downstream operations that are outside the
company’s direct control). Traditionally, the focus on
improving production conditions has been at a local level.
Today, as more products (goods and services) are traded
regionally and globally, we need international initiatives that
incorporate LCM thinking and approaches to help businesses
respond to the challenges posed by today’s global marketplace.
[UNEP and SETAC, 2009]
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Figure 3.2: Life Cycle Thinking
[http://en.wikipedia.org/wiki/Life_Cycle_Thinking]
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3.2 Measurement tools for implementing LCM

Companies have used several strategies in order to implement
LCM in their operations. Among these concepts and tools are
(eco-) design methods, green procurement, LCA, LCC, eco- and
energy labeling, environmental product declarations, ecological
and carbon footprint analyses, environmental performance
indicators, and social sustainability assessments and
approaches, in addition to organizational strategies that are
essential for actual implementation.

3.2.1 Environmental tools

Environmental life cycle assessment (LCA) has developed fast
over the last three decades. Whereas LCA developed from
merely energy analysis to a comprehensive environmental
burden analysis in the 1970s, full-fledged life cycle impact
assessment and life cycle costing models were introduced in
the 1980s and 1990s, and social-LCA and particularly
consequential LCA gained ground in the first decade of the 21st
century [Guinee et al., 2011]

Life cycle assessment is a structured, comprehensive and
internationally standardized method. It quantifies all relevant
emissions and resources consumed and the related
environmental and health impacts and resource depletion
issues that are associated with any goods or services
("products"). So it relates full life-cycle impacts to a final
product (ISO 2006a).

LCA is an appropriate framework for measuring impacts of
products because it uses a full life cycle perspective, from
“cradle-to-grave” thus omitting no product stages during which
significant impacts might occur, including all production and
consumption stages. This begins with assessing the goal and
scope of a product system and continues with an inventory of
inputs and emissions by product stage relevant to estimation of
impact, which is used to estimate relevant environmental
impacts with impact characterization factors developed from
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impact models. Impacts are all related to a unit of the product
serving a particular functional purpose, called a functional unit.
These impacts typically measure use of environmental sources
(resource use indicators) or stressors on environmental sinks
(impact indicators). Impact indicators depict impacts at
varying points in the chain of causality from the release of an
emission to its ultimate impact (end-point) on primary areas of
concern (human health, natural environment, resources,
manmade environment), depending upon how evolved the
science is for modeling impacts along this chain [Bare et al,,
2006]

Critically, LCA studies thereby help to avoid resolving one
environmental problem while creating others: This unwanted
“shifting of burdens" is where you reduce the environmental
impact at one point in the life cycle, only to increase it at
another point. Therefore, LCA helps to avoid, for example,
causing waste-related issues while improving production
technologies, increasing land use or acid rain while reducing
greenhouse gases, or increasing emissions in one country while
reducing them in another.
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Figure 3.3: Life cycle Assessment
[http://www.solidworks.com/sustainability /design /2722 _
ENU _HTML.htm]
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3.2.2 Economical tools

There are different tools to assess the economical
sustainability of products or services. Life cycle costing (LCC) is
a method of calculating the total cost of a product (goods and
services) generated throughout its life cycle from its
acquisition to its disposal, including design, installation,
operation, maintenance, and recycling/disposal, etc.

LCC can be used for a wide range of different purposes. In
general, the most common uses of LCC are selection studies for
different products and design trade-offs, relating to both
comparisons and optimization. The construction industry is the
main user of affordability studies, and cases from the energy
sector often focus on the source selection for different services.
Quite understandably, the public sector uses LCC mostly in
sourcing decisions, while the private sector also uses LCC as a
design support tool. [UNEP and SETAC, 2009]

The conventional LCC techniques that are most widely used by
companies are based on a purely financial valuation. Four main
cost categories are assessed: investment, operation,
maintenance and end-of-life disposal expenses. [The European
Commission's Directory of Environment, 2012]

Environmental LCC extends traditional LCC - it assesses all
costs associated with a product’s life cycle that are covered by
one or more of the actors in the product’s life cycle. These
actors include suppliers, manufacturers, customers, end-users
or end-of-life actors. While environmental LCC does not include
external costs not related to real monetary flows and the
decision or analysis at hand, it does look at the external costs of
social externalities or environmental impacts that are
anticipated in the decision-relevant future. [Rebitzer and
Hunkeler,2003]
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Figure 3.4: Conceptual Framework for Environmental LCC
[Rebitzer and Hunkeler, 2003]

The goal is to provide a more comprehensive assessment of the
product system to detect hidden cost drivers, compare total
costs and trade-offs for alternative technologies, plan
technology developments for new product offerings, develop a
carbon-trading strategy, inform a decision to upgrade or
replace capital equipment and more. Therefore, it is a tool for
management accounting (also coined “cost management”), but
is not related to financial accounting. [Rebitzer and
Hunkeler, 2003]

To be introduced into 'accounting' LCC process, environmental
costs must be expressed in monetary terms. In other words,
environmental costs should be quantified and monetized so
they can be considered as an additional cost input in a LCC
analysis. [The European Commission's Directory of
Environment, 2012]
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3.2.3 Social tools

A social life cycle assessment (S-LCA) is a method that can be
used to assess the social aspects of products and their potential
positive and negative impacts along the life cycle. This looks at
the extraction and processing of raw materials, manufacturing,
distribution, use, reuse, maintenance, recycling and final
disposal. S-LCA makes use of generic and site-specific data, can
be quantitative or qualitative, and complements LCA with
social aspects. It can either be applied on its own or in
combination with LCA. S-LCA does not provide information on
the question of whether a product should be produced or not -
although information obtained from an S-LCA may offer “food
for thought” and can be helpful for taking a decision. Although
S-LCA follows the ISO 14040 framework, some aspects differ,
are more common or are amplified at each phase of the study.
The UNEP Guidelines for Social Life Cycle Assessment of
Products proposes one methodology to develop life cycle
inventories. A life cycle inventory is elaborated for indicators
(e.g. number of jobs created) linked to impact categories (e.g.
local employment), which are related to five main stakeholder
groups (e.g., [i] worker, [ii] consumer, [iii] local community, [iv]
society and [v] value chain actors). Examples of impact
categories for “local community” are: access to material
resources, access to immaterial resources, delocalization and
migration, cultural heritage, safe & healthy living conditions,
respect of indigenous rights, community engagement, local
employment and secure living conditions. [UNEP and SETAC,
2009]

3.3 Life Cycle Assessment and Business Decisions

Life cycle assessment leads to a more comprehensive view of
societal environmental impacts than if only the material or
product itself would be evaluated. Nevertheless, a Swedish
study of the implementation of environmental management
systems in Swedish companies concluded that only 10% of
corporations have allowed results from LCAs to influence the
measures taken [Zackrisson et al.,, 2000]. The study did not
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explain why this was the case, but others have discussed the
issue [Frankl and Rubik, 2000], and according to business
leaders [Broman et al. 2000], some presumptive reasons can be
suggested for the (as yet) relatively low use of LCA by decision
makers in business [Robert, 2002]:

o The results from LCA, performed by scientists to evaluate
a scientific question, may be too complex to interpret
from a business perspective.

o Efforts to aggregate information from different
categories of impacts into simplistic figures for decision
makers may be perceived as questionable.

o The impact perspective may be too narrow, that is,
missing important aspects of sustainability such as social
aspects, unsustainable management routines for
ecosystems, and unsustainable emissions of compounds
with as yet undiscovered impacts.

. The commonly applied LCA methods generally lack a
strategic business perspective.

In line with the above, it is possible that the relatively low
impact of LCAs on business decisions is related not only to a
relatively low use of the method by decision makers in
business, but also to a relatively low relevance of traditional
LCA for such purposes. LCA as currently practiced is neither
complete from a sustainability perspective, nor business-
oriented, nor user friendly.

3.4 Life Cycle Sustainability Analysis (LCSA)

Many of the more recent developments were initiated to
broaden traditional environmental LCA to a more
comprehensive Life Cycle Sustainability Analysis (LCSA).

The LCSA framework is a framework for future LCA. It
broadens the scope of current LCA from mainly environmental
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impacts only to covering all three dimensions of sustainability
(people, planet, and prosperity). It also broadens the scope
from predominantly product-related questions (product level)
to questions related to sector (sector level) or even economy-
wide levels (economy level). In addition, it deepens current
LCA to also include other than just technological relations, e.g.
physical relations (including limitations in available resources
and land), economic and behavioral relations, etc. In addition
as part of deepening, normative aspects such as discounting,
weighting, and weak versus strong sustainability can be
explicitly incorporated [Heijungs et al., 2010].

The term framework is used because, unlike LCA, LCSA is a
trans-disciplinary integration framework of models rather than
a model in itself. LCSA works with a plethora of disciplinary
models and guides selecting the proper ones, given a specific
sustainability question. Structuring, selecting, and making the
plethora of models practically available in relation to different
types of life cycle sustainability questions is then the main

challenge. Below is a picture that shows how an LCSA
framework works.

Life-Cycle Sustainability Analysis (LCSA)
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Figure 3.5: Trans-disciplinary integration framework for life
cycle sustainability analysis [Guinee, 2011]
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Establishing a framework for LCSA does not make present day
product-oriented LCA and LCC superficial. On the contrary, it
only relates product-oriented LCA and LCC to specific
questions, for which these specific methods are perfectly
suitable. One of the main challenges faced then is to structure
and make available in a practical way the plethora of LCA and
disciplinary models to various types of life cycle sustainability
questions.

3.5 Strategic Sustainable Development

A new exciting IE-related field, tentatively called “strategic
sustainable development” (SSD), may deal with such questions.
A framework has been developed since the early 1990s that
applies a five-level model to structure complex planning
endeavors like societal transition towards sustainability (26).
This framework is also called “The Natural Step (TNS)
Framework” from the NGO that has facilitated its development
and application, or the “backcasting from sustainability
principles (BSP) framework” from its main operational
philosophy.

The Natural Step (TNS) is a non-profit organization founded in
Sweden in 1989 that deals with scientific research and
education. Moreover it is a consulting firm specialized in
strategic innovation towards sustainability. TNS provides
support to organizations in developing sustainable practices
through research, coaching, education and counseling in order
to develop a clear understanding, solid skills and capacity for
action towards sustainability. The methodology of TNS is
scientifically based and employs an approach tested in
thousands of cases that create consensus on actions to do and
motivation to translate the knowledge acquired.

Several pioneers on tools, concepts and approaches for
sustainable development have already used this framework to
assess how their respective tools relate to sustainability and to
each other. Before analyzing the Backcasting from
Sustainability Principles framework, it would be useful to say a
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few words about systems science, on which the framework is
based.

3.6 Methods to study complex systems - Systems
Science

Sustainable development requires a kind of process
engineering to ensure that we are driving society towards a
more sustainable future.

Twenty or thirty years ago, some questions seemed simpler
than they do today. Environmental problems could be summed
up in single images. It becomes evident now that
environmental problems are global and much more complex
and to be able to tackle complicated problems, we need an
over-arching perspective of the situation - a system approach.
System thinking creates understanding of the connections
within the system. A system is made up of many different parts
that are connected to each other according to principles that
constitute the system.

So, a system consists of interrelated components. Some
systems contain so many components and relationships
that it is impossible to get a robust overview of their behavior
without scientific approaches and sophisticated tools. Systems
science is a field that has emerged to face such challenges
and as a result, for example, quite a lot can now be said about
both short-term local weather and long- term average
weather (climate) of different regions. Systems science uses a
trans-disciplinary approach to build understanding of complex
causal relationships and feedbacks between system
components.

One way of visualizing this idea is to see the system as a tree.
The basic principles represent the trunk and the branches. The
leaves symbolize details - value judgments, priorities, design
solutions or behavioral changes, all seeking to align with the
basic principles. The leaves and the trunk and branches are
important aspects of a functioning whole. Without the trunk
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and branches, the leaves have nothing to hang upon - in other
words, the detailed solutions must align with the basic
principles.

A system's approach consistent with basic principles and the
requirements of sustainability shows that the tools and
approaches to develop sustainability, like the LCA, are
complementary and can be used in parallel for strategic
sustainable development.
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4, Backcasting from Sustainability Principles

The most common way of planning for the future is to review
the present state by looking in the rear view mirror for
problems and then trying to remedy these problems in the
future. We call this forecasting. With a pressing need for
fundamental change and a high level of complexity this
planning technique has many disadvantages.

Perhaps it's most crucial flaw is that whatever seems
important in the present comes to define the future. Planning
strategies and measures become based on present-day tax
levels, present-day costs for sustainable technology, present
day fuels, present-day working environment and present-day
demands from customers. The risk of allowing the trends to be
the main drivers of the problems is obvious. Acting in this way,
we risk bringing today’s problems into the future.

The traditional forecasting perspective used in most action
plans, provides a planning procedure starting with a list of
negative impacts in nature and society that have already been
discovered. Estimates are then made as to which
activities/resources that cause the largest effects (from a
scientific point of view it is often impossible to tell, due to
complexity). This leads into a debate about effects and makes it
difficult to deal strategically with tradeoffs. [The Natural Step,
2004]

Instead of applying a problem-oriented approach to planning,
where impacts are dealt with one by one as they appear in the
system, it is possible and desirable to plan ahead with the
ultimate objective of sustainability in mind. Doing so requires a
backcasting approach where a successful outcome is imagined,
followed by the question, "What shall we do today to get
there?" [Dreborg, 1996]. This approach could inform life-cycle
management, allowing coverage of the full scope of
sustainability for material ~ and product life cycles.
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4.1 The five levels

The Backcasting from Sustainability Principles (BSP)
framework lets five interdependent but distinct levels
communicate with each other as their respective contents and
relationships are explored [Robert, 2000]:

1. The System. The overall principal functioning of the system,
in this case the biosphere and the human society, are
studied enough to arrive ata...

2. Basic definition of success within the system, in this case
sustainability, which, in turn, is required for the
development of . ..

3. Strategic guidelines, in this case a systematic step-by-step
approach to comply with the definition of success
(backcasting) while ensuring that financial and other
resources continue to feed the process of choosing the
appropriate.. ..

4. Actions, that is, every concrete step in the transition toward
sustainability, which should follow strategic guidelines,
which, in turn, require. ..

5. Tools for systematic monitoring of the actions (level 4) to
ensure they are strategic (level 3) to arrive at success (level
2) in the system (level 1).

The BSP approach recognizes that there are principled flaws of
societal design upstream in cause-effect chains that
systematically undermine the ecosystem and the social fabric -
the two "commons” on which the whole human society relies.
The ecosystem provides services like fresh water and natural
resources while the social fabric provides services like
personal safety and help from fellow human beings [Folke,
2004]. Metaphorically speaking, as the two commons are
eroded more and more, society is moving deeper and deeper
into a declining window of opportunity for long-term
prosperity. The environmental and social problems that have
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surfaced to date are serious, but the most serious problem is
that such problems are bound to systematically increase due to
the basic design and operation of today’s society. This is the
meaning of unsustainability.

4.2 The Overall System - The Biosphere (Level 1)

A starting point when developing the BSP framework was that
strategic progress towards sustainability could probably not be
achieved by a sole focus on gaining ever more knowledge about
the system as such - in this case “society within the
biosphere” [Robert et al., 2002].

The biosphere is a system in which all species - including
humans - are interrelated. As a result of interdependence
within this system, every action has consequences and
secondary effects in other parts of the system effecting other
human beings and/or species. The biosphere can be divided
into two categories of subsystems, the ecosystems and the
social systems.

e

Figure 4.1: The Biosphere
[http://courseweb.hopkinsschools.org/mod/page/view.p
hp?id=94546&inpopup=1]
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4.2.1 System characteristics

We could point out 3 distinctive characteristics of the systems
which living organisms inhabit. These are:

i.  Self-organization. All living systems rely upon the self-
organizing capacity of their individual parts. The
individuals have the physical, chemical and biological
capacity to meet their needs. The functioning of the
system is dependent upon them having the opportunity
to exercise that capacity. People have an in-built capacity
to organize themselves in ways that increase their
prospects of satisfying their needs. To make this possible
we organize ourselves in social structures.

ii. Diversity. A basic characteristic of robust systems is
diversity. Diversity increases the amount and variety of
functions and competences within the system, which
makes it potentially less vulnerable and more capable of
responding to challenges.

iii. Interdependence. All resilient living ecosystems and
social systems are interrelated and consist of
interdependent individuals and species.

4.2.2 Ecosystem

The earth can be regarded as a closed system for matter
because gravity does not allow matter to escape. Almost all the
atoms that were here when the earth was created about 4.6
billion years ago are still here, although in different
combinations. However, when it comes to energy, the earth is
an open system. Energy is continuously entering the system in
the form of sunlight. The amount of solar energy that flows is
approximately 10,000 times greater than the current global
energy use of the entire human population. At the same time,
energy exists in form of heat radiation into the universe. There
is a balance between the amounts of energy flowing in, and the
amounts flowing out.
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Basic Science is that [The Natural Step, 2004]:

e Matter and energy do not disappear. Matter and energy
can only be transformed. Where has the gasoline gone
when the tank is empty? It may look as if it has
disappeared, but in fact the atoms have simply been
dispersed as gaseous emissions. Energy does not
disappear either. It is only changing form, and ends up as
heat radiation. (First law of thermodynamics and law of
matter conservation).

e Matter and energy tend to disperse. The fact that energy
changes into heat radiation is not too serious a problem.
It leaves the earth's atmosphere at the same time as we
receive new solar energy. However, dispersed matter can
become a problem because gravity retains it in the
atmosphere. Examples of matter tending to disperse are
numerous: rusting cars, carpets turning to dust, or
spreading pollution. (Second law of thermodynamics)

o The concentration and structure of matter determine
material quality. If matter and energy do not disappear,
what then are we consuming? What is useful to us? It is
as simple as having the right stuff, in the right place at
the right time. When we consume something, we
consume its concentration and its structure. The quality,
or value, of matter increases as its concentration rises.
For example, a gold ingot is more valuable than an
identical amount of gold dispersed in nature. In addition
to this, if we also add form or structure to the matter, its
quality or value goes up even more. A gold ring, for
instance, commands a higher price per gram than the
gold ingot.

e Photosynthesis creates a net increase in concentration and
structure of matter using energy from the sun. But if all
matter disperses, surely most if it should be converted
into waste by now? Or, is new material quality being
created out of the waste, and if so, how? By
photosynthesis, green cells, such as plants, are able to
use the solar energy that flows continuously into the
earth’s system. Photosynthesis gathers dispersed matter
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and assembles it into new structures - i.e. plants - thus
creating a net increase in material concentration and
structure on the earth. Plants’ uniqueness lies in the fact
that they obtain their energy from outside the system.
Even nature’s mechanisms couldn’t function sustainably
if the natural cycles would not fuel by the sun. That input
from the sun is converted into useable energy by plants-
photosynthesis. In other words, we are completely
dependent upon photosynthesis.

To effectively address the consequences of human action for
nature, we need to move from assessing our impacts in nature
to finding the root-causes for these effects.

4.2.3 Social System

As stated before, self-organization, diversity and
interdependence are examples of characteristics of any system,
including humans. Other examples of common human
characteristics are basic individual needs, the ability to make
conscious choices and the capacity to use empathy:

i. Individual Human needs. Science and technology can only
provide answers to sustainable development when they
take into account the needs of human. For example, there
is little value in building high-efficiency vast networks of
concrete roads if the style of architecture blocks sunlight
and prevents people from walking [Dahl, 2002]. There
have been many attempts at understanding individual
human needs. One of the most well known examples is
the definition of nine distinct human needs by the
Chilean economist Manfred Max-Neef:

= Subsistence

= [dleness

* Understanding
= Protection

= (reation

= [dentity

= Participation

= Affection

* Freedom
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Max-Neef states that if one of the human needs is in
systematic short supply, this "leads" to poverty
regardless of how well the other needs are satisfied.

ii. Conscious Choices. One difference between the high
organizational level of a human society and a lower level
lies in the human capacity to make conscious choices.

iii. ~Empathy. Empathy is an in-built human capacity to detect
even the most subtly of signals from other people and
enter into their situation. This competence helps us build
trustful relationships and social structures, crucial for us
to be able to satisfy our needs.

We are not just collections of individuals. We are born into
relationships and the way we relate to each other in those
relationships plays a vital role in helping us to actualize our
needs at the individual level. The way we act and the way we
are perceived in social relations is vital.

Societies are complex webs of interpersonal relationships. We
create social structures to deal with our interdependences and
our inability to actualize our needs alone. We need
interpersonal trust which means confidence in people we are
relating to in our daily life regardless if we are connected in the
same community or not. Reciprocal trust may be a prerequisite
for effective interpersonal relations and self-organization in
social structures at large. Power is the potential to influence
the social system. As individuals we empower others, from
smaller groups to large organizations, to act on our behalf.

4.3 Principles for prosperity / Success (Level 2)

To be able to plan strategically, it is essential to not only
understand the system per se, but to also have a robust
definition of “purpose” or overall goal. To that end, it is
essential to study the system level enough to approach a
rigorous principled definition of sustainability, in other words
prosperity.
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The Natural Step developed a framework of complementary,
non-overlapping conditions for social and ecological
sustainability - The Four System Conditions.

The sustainability principles (SPs) of the five-level framework
(level 2) were developed with the following criteria in mind.

The set of SPs should be [Ny, 2006]:

o science-based, that is compliant with relevant scientific
knowledge available to date

o necessary for sustainability, that is, failure to comply
with any one of the SPs would make sustainability

impossible

o sufficient for sustainability, that is, the SPs taken
together should cover all relevant aspects

o general, that is, people from various societal sectors and
scientific disciplines should be able to understand and

use them

o concrete, that is, capable of guiding actions and problem
solving, and preferably

o distinct, that is, mutually exclusive to facilitate
comprehension and monitoring
After several revisions the current wordings of the

sustainability principles (level 2) are [Ny, 2006]:

In the sustainable society, nature is not subject to
systematically increasing ...

[. concentrations of substances extracted from the
Earth’s crust

[I. concentrations of substances produced by society

[1I. degradation by physical means
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and, in that society . ..

V. people worldwide are not subject to conditions that
systematically undermine their capacity to meet their
needs.

Using the example of the funnel, which was briefly described
on paragraph 2.1, we could picture a sustainable society to
start building when the resources will not be anymore
declining and the demand for them will not be anymore rising.

Sustainable Society

Figure 4.2: A Sustainable Society
[http://www.cityofmadison.com/Sustainability /naturalStep/ov
erview.cfm]

The System Conditions for ecological sustainability are derived
from the three basic mechanisms by which natural life
sustaining systems can be destroyed, followed by inserting a
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"not” to create the converse of those mechanisms. The System
Condition for social sustainability is simply stated the
requirement to meet human needs (within the frame set by the
three System Conditions for ecological sustainability).

By utilizing a successful outcome in the future as the starting
point for planning, objectives in relation to the system
conditions can be formulated:

Our ultimate sustainability objectives are to [Robert et al,
2002]:

1. Eliminate our contribution to systematic increases in
concentrations of substances from the Earth's crust. This
means substituting certain minerals that are scarce in
nature with others that are more abundant, using all mined
minerals efficiently, and systematically reducing
dependence on fossil fuels.

2. Eliminate our contribution to systematic increases in
concentrations of substances produced by society. This
means systematically substituting certain persistent and
unnatural compounds with ones that are normally abundant
or break down more easily in nature, and using all
substances produced by society efficiently.

3. Eliminate our contribution to the systematic physical
degradation  of nature through  overharvesting,
introductions and other forms of modification. This means
drawing resources only from well-managed ecosystems,
systematically pursuing the most productive and efficient
use both of those resources and land, and exercising caution
in all kinds of modification of nature.

4. Contributing as much as we can to the meeting of human
needs in our society and worldwide, over and above all the
substitution and dematerialization measures taken in
meeting the first three objectives. This means using all of
our resources efficiently, fairly and responsibly so that the
needs of all people on whom we have an impact, and the
future needs of people who are not yet born, stand the best
chance of being met.
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Below we can picture the four sustainability principles and
their relation with the biosphere:

Introduce persistent
compounds foreign
to nature

LITHOSPHERE

Figure 4.3: The Four Sustainability Principles
[http://www.svid.se/sustainabilityguide /Possibilities-
Tools/Design-strategies/The-Natural-Step/]

Each of the sustainability objectives described by the System
Conditions can be further divided into two basic mechanisms:
dematerialization, i.e. reduction of material flows, and
substitution, i.e. exchange of type/quality of flows and/or
activities. These two aspects of sustainability can be used in
parallel and on different scales, e.g. from changing amounts and
types of fuel in the same process (e.g. from petroleum fueled to
more efficient bio-fueled vehicles), through a more radical
change of the whole process (e.g. from combustion engines to
more efficient and cleaner fuel cells), to completely new and
less resource demanding and more ecologically and socially
sound ways of satisfying the same human need (e.g. from a
road-transport dependent business model that does not
integrate social costs in developing countries, to licensing and
fair trade utilizing information technologies). Both
dematerializations and substitutions can be further subdivided.
Dematerialization can be further subdivided into various

65



means of increased resource productivity, e.g. more efficient
engines, and less waste, e.g. recycling, or to allow waste from
one process to be raw material for another. The subdivision of
substitutions differs from system condition to system condition
[Robert et al., 2002]

4.3.1 Social Sustainability

The first three principles are addressing the overriding
mechanisms by which we as human beings are destroying the
ecological system. They are phrased and applied as exclusion
criteria for re-design. Sustainability principle 4 has shown itself
to still not be operational enough. Unlike the 3 principles for
environmental sustainability, this principle only states that in a
sustainable society "people are not subject to conditions that
systematically undermine their capacity to meet their needs."
Can this statement be fleshed out into robust principles for
sustainable redesign of the social system? What could be
principles that ensure that we at least do not systematically
destroy the social system?

We could point out the following 5 principles:

i. Integrity - is about safeguarding of, "self" and "privacy" of
each individual affected by an organization. It implies
that the individual is not abused, covering questions
about working conditions, enough wages, time for leisure
and family so far as all stakeholders are concerned.

ii. Influence - is about safeguarding that every individual has
the right to express his or her opinion, a freedom of
thought and speech. This includes ensuring, that each
individual affected by the organization is clear about
structure of rights and responsibilities and is listened to.

iii. ~Competence - is about utilizing diversity and empowering
people to develop and contribute to satisfying people's
needs in organizations. It includes the securing of
sufficient resources for education and other sources for
continuous personal and professional development.
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iv.  Universalism - is about acknowledging that all people
have the rights and are of equal worth. It includes the
individual's values, the organization's values and extends
to society at large through traditions, norms and the law.

v. Purposefulness - relies on purposeful working cultures.
Any successful organization needs to transmit a clear
sense of "Reason for being" of it. It includes safeguarding
honesty about motives and actions and transparency in
letting stakeholders know what the organization is up to.

4.4 Principles for sustainable development /
Strategy (Level 3)

Level 3 focuses the process to reach the goal. To move society
towards sustainability the actions should be fostered through a
set of principles for the process.

First of all principles should be planned strategically.
Investments should be selected by four principles [Robert et al,,
2002]:

e Backcasting, which means that the starting point of the
planning is an envisioned successful outcome of the
planning.

e Flexible platforms, which means that each investment
should provide technically feasible stepping-stones to link
to future investments in the same direction.

e Good return on investment, which means that priority
should be given to those investments that have a relatively
good chance of yielding a good return. This can seed the
subsequent "flexible platforms" with money.

e Precautionary principle, which is mostly applied when there
is uncertainty regarding the ecological consequences of a
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specific activity. It should also be applied when there are
serious economic doubts.

There are then social principles that may be more obvious,
though sometimes not taken into account. These are the
principle of dialogue and encouragement, which is essential for
teamwork and community development, and the principle of
transparency, which creates trust, helps in recruiting the entire
supply chain and all stakeholders into the same playing field,
and opens up possibilities for business agreements and
cooperation.

Political action can be the leading and cutting edge. This may be
needed when role models in society have exhausted the full
potential of their individual strategies, and when the pace of
their joint leaps forward turns out to be insufficient from the
whole society's point of view. Political means, like
"differentiated taxes", subsidies or norms and standards are
then designed to protect our commons.

4.5 Actions (Level 4)

The process principles described (level 3) are applied to foster
concrete actions (level 4) to eventually comply with the system
conditions for sustainability (level 2) within the ecosphere
(level 1). Actions such as turning to renewable energy,
recycling, and turning to more resource-efficient engines can
sometimes be of value to approach compliance with the system
conditions. However, since renewable energy, for example, may
lead to destruction of forests through over-harvesting (thereby
violating system condition 3), since recycling of cadmium as an
alternative to phasing it out (e.g. large flows of cadmium in
batteries between industry and households) may lead to
increased concentrations of this metal in ecosystems (thereby
violation of system condition 1), and since more efficient car-
engines may lead to increased use of fossil fuels through
rebound effects, rather than to savings which — within the
same or even reduced global use of fossil fuels — would allow a
more equitable distribution to the developing world (thereby
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violating system conditions 1 and 4) [Schipper and Johnson,
1993], it is important that activities are chosen and examined
from a complete sustainability perspective. Compliance with all
system conditions is the strategic starting point for planning.
To that end, tools and metrics should be selected and designed
from the same perspective [Robert, 2000].

4.6 Tools (Level 5)

The next level, which means the monitoring of the process
should utilize tools that are designed from a total systems
perspective to indicate and audit progress towards

sustainability. There are two levels to consider [Robert et al,,
2002]:

i.  The first focuses on evaluating how the actions comply
with the overall plan and objectives, i.e. to monitor if the
selected path of transition is actually bringing societies
and the manufacturing sector closer to the objectives
(compliance with the system conditions). Were the
specified flows actually reduced or phased out, and were
the planned substitutions actually put into place? This is
the crucial level to monitor from a strategic point of view,
since the monitoring of steps towards compliance with
basic principles of success allows one not only to "fix"
problems, but to avoid them. This includes problems that
we are not yet aware of.

ii. The second level to monitor is the actual impacts in the
system we want to protect. This focus is essential, since it
is the direct target of the planning. In the end, society as a
whole needs to see success on this level -i.e. was
unemployment reduced or not? Have the forested areas,
topsoil levels, and fish stocks, been maintained, or not?
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4.7 The A-B-C-D Procedure

Practical application of the BSP framework is facilitated by an
A-B-C-D procedure (figure 1), including (A) sharing and
discussing the suggested BSP framework with all participants
of the planning exercise, (B) assessing current material and
energy flows and practices in relation to the basic
sustainability principles (SPs) rather than relying solely on
today’s perception of impacts, (C) creating options and visions
that support society’s compliance with the basic SPs, and (D)
prioritizing early actions from the list C that not only takes care
of the short-term challenges but also prepares for coming
actions to eventually make society comply with the SPs. This
means that each investment, at least if it is large and tie
resources for relatively long time periods, should (i) strengthen
the organization’s platform (Flexible) for coming investments
that are likely to take it towards success as defined by the SPs
(and other goals set up by the organization). As a basic
mindset, the organization should in each investment (ii) seek to
move towards reducing its contribution to society’s violation of
the SPs (Direction) and (iii) strive to be “economic” with
resources so that the process is continuously reinforced
(Payback). However, in the decision regarding an individual
investment, (ii) and (iii) need to be assessed in a dynamic
interplay between each other and with the longer term plan (i).
Just as it in chess may sometimes be smart to lose a piece or
“take a detour” if it creates interesting options for the longer
term, it could sometimes be smart to temporarily increase an
organization’s expenses or its contribution to society’s
violation of some SP if that is a necessary early step to get a
long term proactive plan started. An example could be a
government sending delegates, by fossil fuel driven airplanes,
to an international conference aiming at agreements for a long-
term reduction of CO; emissions on the global scale.

So with this process it may be possible to:

e Allowing re-design to get problems out of the system,
not only to "improve" what is already going on.

e Determine the potentials of systems and sub-systems
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rather than being constraint by previous structures
and technologies.

e Allowing "purpose” to serve as system boundaries.

e Deal with trade-offs i.e. evaluating proposed solutions
and investments with regard to their potential to
serve as economically feasible stepping stones
towards a vision of success rather than evaluating
them as choices between evils in the short term.

e Building community by use of visions and objectives
as shared mental models.

Below is a figure that shows an A-B-C-D process.
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s #t a Nexible platform?
Is it 3 good return on investment?

Figure 4.4: The A-B-C-D process [The Natural Step, 2004]

4.7.1 Step A: Awareness and Visioning
Successful teams are not necessarily made of similar people.
But the members of successful teams always have a shared

vision of success and a strategy to get there.

A prerequisite for backcasting is to know what constitutes
success in the future. Traditional long-term planning is often
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flawed because it rarely escapes from dealing with today's
problems. Even sophisticated scenario planning is usually
"polluted” with the problems of today. We cannot predict the
future but we can agree upon basic principles that must apply
in any sustainable society. By using backcasting from
sustainability principles, targets and measures can be chosen
that are steps toward sustainability, providing flexible
platforms for further improvements whilst achieving a good
rate of return.

The organization is assisted in that step to identify its vision
according to the sustainability principles. [The Natural Step,
2004]

4.7.2 Step B: Baseline Mapping

To find out what the organization's operations look like from a
sustainability perspective it is important to identify critical
flows and practices in the organization with respect to the four
sustainability principles. There are three general questions that
the organization has to ask itself:

- What does the organization deliver? The products and
services, which are delivered to customers, and what happens
during the use of the products and services?

- What does it depend on? Materials, products, services, energy,
transports, equipment, property, employees etc. that the
operations depend on are analyzed. What happens in earlier
stages in the supply-chain?

- What is left? Residues and physical by-products that arise in
the process are analyzed.

Then it is asked if all of this contributes to not meeting the four
sustainability principles.

In employees are involved in this way by carrying out the
status analysis themselves. [The Natural Step, 2004]
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4.3.3 Step C: Creative Solutions

The next step is to look for solutions free from preconceptions
based upon current reality. The way to approach this is to
envisage the organization as a service provider. Questions that
arise might be: What utility is the customer really looking for?
What needs are fulfilled by the organization? What is the
organization's role in satisfying human needs? Then
conceivable measures are listed in order for the organization to
work towards sustainability and its vision. Planned measures
must be assessed in relation to the sustainability principles.
The two ways that we described before in order to reach each
sustainability principle is substitution and dematerialization.
There are various ways to improve the organization's
efficiency. [The Natural Step, 2004]

4.3.4 Step D: Decide on Priorities

The purpose of this step is to decide on which measures should
be given priority. Measures are chosen that take the
organization towards the sustainable envisioned future quickly
and are flexible for further improvements and optimizing
financial returns. Questions that are asked in that step are [The
Natural Step, 2004]:

- Is the measure a step towards the sustainability principles?

- Are we creating a flexible platform for further improvements?

- Will the measure bring good enough financial returns?
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5. Sustainability Life Cvcle Assessment

SLCA

5.1 Overview

The Natural Step has developed the Sustainability Life Cycle
Assessment (SLCA) tool for assessing product sustainability.
The SLCA can be described as tool that provides a strategic
overview of the full scope of social and ecological sustainability
at the product level. It results in an analysis - using colors
instead of numbers - that allows the company to see the major
impact of today’s product through the whole lifecycle in
relation to principle requirements of sustainability.

Traditional assessments of sustainability often begin with a
particular problem. This can lead to incremental efforts to be
‘less bad’” with insufficient consideration of strategic pathways
towards full sustainability. The SLCA tool uses an alternative
approach that defines system boundaries in relation to the
objective of sustainability. This encourages us to consider
everything relevant to sustainability and not just look for and
assess the most visible or currently known impacts. The key
issue is to enable designers and decision makers to focus upon
the sustainable development potential of the product and
thereby ‘design out’ unsustainable aspects throughout the
whole life cycle. The question we ask is: How can the product
be developed to meet human needs in a sustainable society
while reducing the risk of societal violation of the basic
sustainability principles? [The Natural Step]

5.2 How it works?

The SLCA analysis begins with an overview of the whole
system, considering all issues in the lifecycle that are in conflict
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with Basic Principles of Sustainability. A series of questions are
completed for each life cycle stage to assess adherence to the
system conditions. The results from the questions are
displayed in a five by four matrix with colors assigned based on
the answers. The colors provide a visual clue to where
sustainability ‘hotspots’ occur in the product life cycle [The
Natural Step]

System
Conditions

Life Cycle

"
@
S
7))

Figure 5.1: The Matrix of an SLCA [The Natural Step]

5.3 Multiple uses of the SLCA tool

The SLCA can be used for different purposes including,
assessment, education and communication, depending on the
needs of the user.
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Figure 5.2: Multiple uses of SLCA [The Natural Step]

Assessment

e Assess on a product level the companies current
impacts and current initiatives with respect to the TNS
Framework

e The summary matrix will indicate the areas of concern
and identify of areas for future action and prioritization

e The questions can be revisited after a period of time,
allowing a team to see where progress has been made
on addressing “don’t know” areas and turning “no’s”

r.”n

into “yes’s”.

Education
e The process of completing the questionnaire raises
awareness amongst the participants of sustainability in
general and of the impacts of their own product.
e By gathering a range of people from across the whole
lifecycle of a product, the process of completing the
SLCA transfers learning across the team.

Communication
e Internal communication of sustainability issues can be
enhanced by visual color representation in the SLCA
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summary matrix.

e The summary matrix can quickly and easily
communicate the major areas of concern to people who
may not have been involved in completing the
questions.

e The SLCA can be used on any product, allowing
separate product teams to communicate with a shared
understanding after following a consistent process.

[The Natural Step]

5.4 Background: SLCA and it's relationship to TNS
Framework

The Natural Step Framework is often presented as a gradual
planning process called the ABCD planning methodology,
that we have already described in chapter 4.7.

In the A-step, training is undertaken to share the framework,
including the funnel metaphor representing the sustainability
challenge, the process of backcasting, and the four system
conditions. The SLCA tool corresponds to the B-step (baseline
analysis) whereby sustainability issues can be assessed with
respect to the goal of sustainability using the sustainability
principles above. It helps to tell us our starting point and what
we need to address from a sustainability perspective. Creating
a vision within the constraints of the sustainability principles is
necessary (Step C) to establish a more specific direction and set
of goals to work towards. Actions are then prioritized in Step
D.[The Natural Step]

77



SLCA
Tool

i

x

\ m/gwargngss_

Dnown_

to action

/ -
o E Ay

0"

O(:ompelling
vision

)

iz

Baseline analysis
ased on system condilions

| s

3
&

15

Figure 5.3: SLCA and the ABCD procedure

[The Natural Step]

5.5 LCA and SLCA

As the traditional LCA, the SLCA is a methodology to assess the
sustainability of the life cycle of a product. Some phases of this
methodology are based upon the standard ISO1400X for LCA.
[Asaro and Spinelli, 2011]

The fundamental differences between the two methodologies
are illustrated in the following table:

Approach Traditional LCA | SLCA

Description Detailed Sustainability
compilation and assessment of the
evaluation of life cycle of a product
materials and in relation to the
energy used principles of
between a system | sustainability
and environment

Degree of detail | A detailed analysis | Main overview

followed by a
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detailed analysis

Sustainability Consumption of Economic and social
issues resources and problems from the
emission of complete system
pollutants perspectives
Objectives Facilitate the Identification of a
choice of materials | strategic sustainable
and products with | path.
the lowest
environmental
impact in relation
to their purposes
Strategic The traditional The SLCA intends to
perpective approach starts bring a strategic
from a particular | perspective in the
environmental field of Life Cycle
problem with the | Management using
possibility of backcasting from
conducting sustainability
efficiencies to be principles. It helps to
less harmful in identify the gap
that particular between current
area reality and vision,
and to develop ideas
to fill it.
Applicability Limited for The SLCA provides a
entrepreneurs, simplified yet
usually requires rigorous method,
specific technical | through answers to
skills to 140 or more
understand the questions for a
results and specific product, to
implications. explain the purpose
and results of the
analysis
Scope and It starts with the It defines the
boundaries assessment of boundaries in

impacts that are
most popular and
visible

relation to the
objectives of
sustainability

Social dimension

Only
environmental

Using the four
principles of
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aspects are
evaluated

sustainability, not
only the
environmental, but
also the social
impacts are
considered

Request of data,
type and depth of
analysis

To be effective, the
analysis requires a
considerable
amount of detailed
data

It builds on the
expertise "inside of"
the organization,
allowing the building
of a shared
knowledge. This
analysis can then
lead to a more
focused quantitative
analysis.

Table 5.1: Differences between LCA and SLCA.

The SLCA does not replace the normal methods of LCA, the
latter rather serve as a complement to SLCA, which can serve

as a strategic guide for the whole process.

5.6 SLCA questions

The SLCA tool creates a matrix with each square representing
the adherence to the system conditions against each life cycle
stage. Underpinning each square is a series of questions to
ascertain the key impacts of the life stage for each of the system

conditions.
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the MATURAL STEP

Sustainability Life Cycle Assessment Tool [SLCA) ‘Welcome to the SLCA Summary Matriz. The colours have been automatically

Summary Matrixz generated from the answers bo the SLCA questionnaire, To see the full

Product name: questionnaire, click an the Questionnaire tab at the bottom of the page.
DESIGN AND MATERIALS [RAYW |PRODUCTION PACKAGING, USE & END OF LIFE
DEYELOPMENT AND FAEBRICATED) DISTRIBUTION

AND RETAIL

SC1:

Searce materials taken

from the earth

SC2:

Substances produced by

soiety

SC3:

Degradation of nature

SC4:

Human needs

Kel
Good Quite Good OK Quite Bad Bad Don’t Know
All answers positive. Mostly positive Some positive Mostly negative All answers negative. Insufficient knowledge to
System condition met. | responses. System rezponses. System responses, System System condition not make reazonable
condition mostly met. condition on the way to | condition mostly nat met. judgment.
being met. miek.

Figure 5.4: Unfilled SLCA matrix [The Natural Step]

By utilizing the system conditions for sustainability, the SLCA
has been developed with a focus on ‘designing out’
unsustainable aspects throughout the whole life cycle. This is a
more strategic and systematic approach, as opposed to a focus
on simply minimizing the known negative impacts. It reduces
the chance that by creating a ‘solution’ in one part of the
system that problems are simply transferred somewhere else
or that entirely new and unforeseen problems are being
unintentionally created. It is of little use to create an
assessment tool focusing on only one point in the life cycle of
products if the solutions generated problems elsewhere in the
rest of the supply chain.

There is an e-version of the SLCA questionnaire that has been
created as an excel file. There is a set of questions for each cell
of the SLCA matrix. In total there are around 140 questions.
The Questions deal with both:
1. Current status with respect to sustainability principles;
and
2. Actions to make progress
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The questions are answered in a ‘yes’ or ‘no’ manner and
are categorized 3 ways:
1) by life cycle - to provide a life cycle view of product
impacts
2) by system condition - to assess how products are
unsustainable from a full systems perspective
3) by ‘current status’ and ‘progress’ - to provide a full
measure of where we are today by recognizing both
sustainability impacts and activities already initiated
to address them.

The table below gives the big picture and summarizes the areas
covered by the questions for each life cycle stage.

Life Cycle stage Life Cycle questions

1. Design and Development « Sustainability competence of design team
« Integration of sustainability in decision-

making

« Integration of sustainability within design
development processes

e Improvements to design and development
processes.

2. Materials (raw and |  Type of raw and fabricated materials
. « Implications for human needs
fabricated)

¢ Energy use suppliers
* Demands and collaboration with suppliers

3. Production « Type of materials for processing
« Implications for human needs

 Energy use customer

¢ Collaboration with supply factories to
improve

their product and processes

4. Packaging, distribution * Packaging material
« Implications for human needs

and retail ¢ Transportation

¢ Demands on suppliers, strategy/actions
taken

for efficiency/substitution

« Cooperation with retailers for promoting
sustainable consumption

5. Usage and end of life « Type of materials for use
* Waste, Re-use and recycling

e Implications for human needs
¢ Energy use
« Strategy/actions to improve use & end of life.

Table 5.2: Type of life cycle questions [The Natural Step]
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Below there is an example of a questionnaire:

¢ MATERIALS (RAW AND FABRICATED)

SC1 | 2.1|Mined Materials: YesiNol |Response notes andlor references to further information
Dont
m know
1 Lurrent Statvs:
214 [ Are the raw and fabricated materials required to make the
products completely free from virgin mined miaterials Hat are
5 searce in nature (e.g. Cu, &g, 5n, 2n, Cd, Hy ete.]?
212 | Are raw and Fabricated materials suppliers [SCT) uzing renewable
energy for the estraction of materials, production andtar
ion?
5 transpart ation?
213 [ Are alternatives bo searce” vingin materials being used being
uzed and reviewed [e.g, substitution of materials)?
g2
5 Aelivities (0 make progress:
214 | Iz the company maving towards a phase out of virgin mined
materials that are scarce in nature within itz materials supply?
b4
215 | Diowes the company have clear purchasing quidelines for raw and
fabricated materials suppliers (incl. production process, energy,
5 washe and product develapment] relating to SC1?
216 | Dioves the company regularly audit raw and Fabricated materials
suppliers reqarding their sustainable development practices
i i
i relating to SC17
217 | Dioes the company inteqrate sustainable development relating
t SC1in reqular Face-to-face dislogues with suppliers (2.1
57 metings bo discusz price, quality and bechnical criteria)?

Figure 5.5: SLCA example of questions [The Natural Step]

From the answers a color-code is automatically allocated to
each cell and this builds to reveal a completed matrix showing
where there are 'red' problem areas through to 'green' areas
where they are doing well (see below).
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the NATURAL|STEP

Sustainability Life Cycle Assessment Tool [SLCA)

Summary Matriz
Product name:

‘Welcome ta the SLCA Summary Matriz, The colours have been automatically
generated from the answers to the SLCA questionnaire. To see the full
questionnaire, click on the Buestionnaire tab at the bottom of the page.

DESIGN AND
DE¥ELOPMENT

MATERIALS [RAW
AND FABRICATED)

PRODUCTION

PACKAGING.
DISTRIBUTION
AND RETAIL

USE & END OF LIFE

SCt:
Sicarce materials taken
from the earth

SCZ
Substances produced by
society

SCH
Dieqradation of nature

SC4:
Human needs

Kei

being met.

met,

Good Quite Good OK Quite Bad Bad Don’t Know

All answers positive, IMostly positive Some positive IMostly negative All answers negative, Insufficient knowledgs to

System condition met. | responses. System responses. System responses. System System condition not make reasonable
condition mostly met. condition on the wayto | condition maostly not met. judgment.

Figure 5.6: Filling an SLCA matrix [The Natural Step]
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6. Application of the Framework into Illy Coffee

The methodology is applied in organizations or communities.
People anyway compose an organization, so in either case we

are referring to a community of people.

In this thesis we consider a company in the coffee production
area as a case, namely Illy coffee. This company is a subsystem
of the system 'society in the biosphere' (compared to level 1 of
the FSSD). In order to move society towards sustainability it is
necessary that organizations embedded in the larger system,
'society in the biosphere’, operate in a sustainable way and
offer products that consumers can use in a sustainable manner.
[lly is available worldwide in 140 countries and it's

headquarters are in Trieste, Italy.

Two direct contacts were held with Illy coffee, one in Trieste,
Italy and one in Rio de Janeiro, during the UN Conference on
Sustainable Development, where CEO Mr. Andrea Illy gave a
talk on the sustainability of the products of Illy coffee. Also
there was extensive contact and exchange of information also

through email and phone.

Apart from the contacts made with Illy, many documents were
read from the company's performance on sustainability issues
and environmental management, including the sustainability

value report and the environmental statement of Illy coffee.

The purpose of the meeting and all other contacts made with
[lly coffee together with the documents read was to understand
the actions that Illy coffee is taking towards sustainability, to
share the framework of The Natural Step with Illy and try to
evaluate their performance according to the framework. In that
way there has been built a good connection between Illy and
The Natural Step, and a good foundation for future

collaboration.

The methodology was applied in two ways. Firstly through
connecting all the information collected from the contacts and
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the documents about sustainability with the five levels of the
framework (see explanation in chapter 4). Then a complete
Sustainability Life Cycle Analysis was performed (see
explanation in chapter 5).

The two ways of application are analyzed in chapter 6.1 and
6.2. Special attention has been given to the recovery of energy
from waste that is created throughout the life cycle of coffee,
produced from Illy coffee. This part is analyzed in paragraph
6.4.

6.1 Application of the five levels to Illy coffee

Analyzing the sustainability value report of Illy coffee and
other documents related to the eco-friendly performance of
Illy, as well as by direct contacts made with the company,
useful information and elements were collected regarding their
sustainability performance. These elements were then grouped
and allocated to the 5 levels of the framework.

The purpose of this grouping was then to evaluate the
sustainability performance of Illy qualitatively according to the
five level framework.

This work is a more qualitative assessment compared with the
assessment that follows on paragraph 6.2 (Sustainability Life
Cycle Assessment).

The results are as follows:

Level 1: System

e Hierarchy of stakeholders (consumers at the top, etc.)

e Mechanisms for the sustainability strategy and governance:
1. Sustainability committee that has the role of
supporting for the elaboration of corporate plans and
assessment of sustainability in processes and objectives
and also giving proposals to the strategic committee and
the communication of corporate principles of
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sustainability. It is chaired by Anna Adriani, director of
Global PR and Responsibility
2. Strategic committee that has the role of
analyzing and approving policies and strategies
¢ Broad governance and monitoring systems in place to
ensure the sustainable development of the business
e Comprehensive environmental management system capable
of maintaining a certified environmentally friendly
worksite
e Sustainability committee.

Level 2: Success

e Illy coffee mission

e Aim to be the benchmark for coffee culture and excellence,
and the world's most innovative coffee company, offering
the finest products, preparation systems and places of
consumption.

e Grow and become the world's high-end coffee segment
leader, creating value for our stakeholders

e Ethics and Quality as founding values

e Pursuit of perfection

e C(reating sustainable value to share with all its stakeholders
in both the short and the long term.

e Inorder to be excellent, a product has to be sustainable

Level 3: Strategy

e Strategic Plan that includes special sections dedicated to
sustainability projects

e Passion for excellence (love for the beautiful and well-
made)

e Ethics (building long-term value through sustainability,
transparency and human development, promoting social
growth and respecting the environment)

e Transparency in word and deed

e Fairness in management

e Compliance with regulations
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Protection of the rights and interests of the shareholders
and all stakeholders

Responsible behavior in all functional areas

Creation of sustainable value for the customers and
stakeholders by providing products, solutions and services
in line with expectations, and at the highest levels of
excellence and quality.

Innovation means riding the waves of technology: computer
science, microelectronics, and molecular biology.

The creation of social value through the concept of growth
Long-term relationships with the best coffee growers in the
world, which guarantees quality, as well as an increase in
the product's value.

Constantly improving its quality standards from all points of
view: production, processes, and customer service.
Improve the customer's satisfaction level.

Product eco-innovation (ensuring the non-polluting
materials, maximizing component recycling, cutting
consumption, becoming more aware of waste)

4C Strategy (Care, Customer, Cash, inCrease)

Staff Training and Development (eg. spreading the Code of
Ethics, Sha-zam Execution, Oltre project, workshops, The
Kaizen Project)

Each new staff member is required to attend a special
course administered by the Prevention and Protection
Service.

Training to deal with emergencies and to practice first aid
and fire fighting.

Monitoring all changes that occur with respect to safety
regulations

Ethics is the compass that shows what direction the
company should take to create sustainable economic value
to share with its stakeholders.

The company works in communities that benefit from the
employment opportunities created on the field

Purchasing 100% of its raw materials from its origin.
Commitment to the environment

[lly regularly monitors each phase of the raw materials,
from the coffee's growth in the plantations through
shipping, and also the consumption of all the raw materials
it uses
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e Waste management is closely monitored during all
production phases.

e Jlly designs and implements solutions to make product
disposal as environmentally efficient as possible. The
approach is based on the concepts of prevention and
minimization, reuse and recycle (from the best till the least
good)

e All packaging and related materials produced by Illy coffee
are recyclable.

e Agricultural techniques with low environmental impact
(water consumption, water treatment, nitrogen fertilization
and employment of chemicals)

Level 4: Actions

e University of coffee

e Ernesto Illy foundation

¢ Investments made in technology and research and
development, though relationship with strategic partners
and first and foremost, through the professionalism and
expertise of the people working in the company.

e Innovations (e.g. Iperespresso, illy issimo, illycrema, illy

Monoarabica, packaging)

Aroma Lab

Numerous scientific studies

Active participation in numerous scientific conferences

Active participation in various COST actions

Donations granted to socially useful institutions

Samples of green coffee are inspected in Illy coffee Labs

Samples of roasted coffee are inspected in Illy coffee Labs

Sophisticated systems to monitor and control the

production process phases

Pressurization technology

Analysis and Quality Labs

Espressamente llly (franchise formula)

Artisti del Gusto Illy (special baristas for whom Illy coffee

has set up and international network to enhance and

improve their professionalism)

e Relationships with the media
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Zero industrial incident projects has aimed at creating
sensitivity among all workers, and disseminating their
cultural attitude of becoming more responsible and aware
at workplace safety.

Appropriate individual protection devices (e.g. anti-incident
shoes, protective gloves)

"Exchange”, its internal journal to share information on the
company's projects and activities, showing the company's
determination to protect the environment.

"Un coffee con i manager" has the main goal of improving
the relationship among employees and managers in a casual
atmosphere.

"Made in Illy": Some of the company's employees share their
skills and experience and volunteer in organizing parties.
Free guidance service to children of the employees.
Company supporting some of the monthly charges of some
nurseries and pre-schools for the children of the workers.
Canteen, conventions, and other time saving services.

[lly coffee supports the artist communities by contributing
to national and international events and directly promoting
cultural and artistic projects. (e.g. Galleria Illy, illy
SustainArt, illywords)

[lly supports local development projects with a clear
economic, social and environmental impact.

[lly invests in research and innovation to improve the
knowledge on coffee and the living and production
conditions of coffee growers.

[lly coffee supports all costs relating to certification and
inspection on farms.

Purchase of the best productions from the growers, by
paying them more than the average market price in order to
acknowledge the quality of their production and to
encourage constant improvement of a consistent product.
Process to obtain the certification (identification of KPIs, on
field tracks, evaluation questionnaires for producers, best
practices for producers, analysis of risk-countries and
monitoring and then improvement review)

Fair income for coffee growers (calculation of minimum fair
price according to variables and international stock market
standards)
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Minimize any direct impact arising from production, in
terms of both energy efficiency and sustainable waste
management.

[lly promotes low environmental impact farming practices
with green coffee suppliers.

Minimizing use of synthetic products.

Actions taken to reduce waste, increase savings and
improve energy efficiency, have enabled the company to
limit consumption of its main resources.

A system to recover the thermal energy emanating from the
roasting plant's chimneys, which is used to heat most of the
plant and produce domestic water.

Alarge photovoltaic system was built as a renewable source
of energy.

Advanced, computerized systems for watering the green
areas are optimizing water used for irrigation.

Numerous procedures for improving waster management,
such as identifying different types of waste in order to
improve separation for collection purposes, placing waste
separator bins inside the plant and offices, and training staff
on waste management.

The jute sacks of coffee are placed in containers in such a
way as to prevent mold, condensation and unpleasant
odors.

Iperespresso capsules plastic recycled.

Improvements regarding Illy coffee espresso machines.

Level 5: Tools

Sustainability Manifesto
Code of Ethics
Awarding of Italian and international certifications and
standards:
o For Quality:
Quality management system
Product conformity
HACCP
IFS Food Certificate
BRC Food Certificate
Laboratories
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o For Environment:
Environmental Management System
EMAS Regulation

o For the supply chain:
Responsible Supply Chain Process

o Website

e Social networks

e Compliance with International Labor Organizations (ILO)
principles

e Monitoring of its supplies to ensure compliance with
national labor regulations with the certification of the
manager in charge of the Supply Chain Process.

e Numbers to show their sustainability performance.

e Key performance Indicators (KPIs) specific to each country
along its supply chain. (About product risks, ethical risks,
work risks and environmental risks)

e Award for growers in Brazil in order to encourage a
mechanism of identification of the best producers and to
promote quality.

e Improvement goals that Illy has set for itself, and is
committed to maintaining and disclosing in the future.

e Sustainable value report.

6.2 SLCA of Illy coffee

The product unit for the assessment was the 3kg coffee can.

The process of doing the Sustainability Life Cycle Assessment
for Illy coffee was as follows:

The answers were first filled, after having one formal meeting
and several other communications with managers of Illy coffee,
and analyzing the documents provided by Illy coffee.

More specifically, all the answers referring to the current status
were found at the value report of Illy coffee, which can be
found on the internet (http://valuereport.illy.com/), except
those that required information regarding their suppliers.
These last answers along with the other ones regarding
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activities to make progress were filled with a certain level of
uncertainty according to personal perception created from the
contacts made with Illy coffee.

After that, the answers were sent to Illy coffee to revise them
and correct them.

The answers are grouped in the 5 stages of the life cycle: Raw
Materials (Table 1), Illy Production (Table 2), Packaging and
Distribution (Table 3), Consumer Use (Table 4), End of Life
(Table 5).

For confidentiality purposes the answers are not shown
publically. They are only given to the examination committee.
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Raw Materials

SUSTAINABILITY PRINCIPLE 1: Mined material

No.

Full question

Yes/No

Current Status

1.1.1

Are the raw materials required to make Illy
products free from mined materials that are
scarce in nature* (e.g. Cu, Ag, Sn, Cd, Hg...)?

1.1.2

Are Illy raw materials free from virgin mined
materials (i.e. based on renewable resources and
or post-consumers waste)?

1.1.3

Are the suppliers using fossil-fuel free energy for
its extraction, production and/or transportation?

Activities to make progress

1.1.4

Does Illy integrate in its own product
development and R&D attempts to move towards
a phase out of raw materials that are scarce mined
materials?

1.1.5

Does Illy have purchasing guidelines for suppliers
(incl. Production process, energy, waste and
product development) relating to SP1 (mined
materials that are scarce in nature and fossil
energy)?

1.1.6

Does Illy regularly audit suppliers or discuss
issues in regular face-to-face meetings regarding
their sustainable development practice related to
SP1?

1.1.7

Does Illy integrate in its own product
development and R&D attempts to move towards
a phase in of mined materials that are less energy
intensive to produce?
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SUSTAINABILITY PRINCIPLE 2: Substances produced by
society

Current Status

1.2.1 Are the raw materials required to make Illy
products free from man-made substances that
accumulate in nature?

1.2.2 Are all your raw materials free from virgin man-
made substances (i.e. based on renewable
resources and or post-consumers waste)?

1.2.3 Do illy suppliers power their operation (e.g.
production and transportation) with energy
sources that do not generate and/or depend on
man-made substances that risk systematically
increasing in concentration in nature?

Activities to make progress

1.2.4 Does Illy integrate in its own product
development and R&D attempts to move towards
a phase out of raw materials that are man-made
substances that accumulate in nature?

1.2.5 Does Illy have purchasing guidelines for suppliers
(incl. Production process, energy, waste and
product development) relating to SP2 (man-made
substances that accumulate in nature)?

1.2.6 Does llly regularly audit suppliers regarding their
sustainable development practice related to SP2?

1.2.7 Does Illy integrate sustainable development
relating to SP2 in regular face-to-face dialogues
with suppliers (e.g. meeting to discuss price,
quality and technical criteria)?
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SUSTAINABILITY PRINCIPLE 3: Physical Degradation

Current Status

1.3.1 [s there no physical degradation of nature linked
to the extraction, manufacturing & transportation
of our raw materials? (e.g. cause no systematic
degradation to nature e.g. through heating water,
water extraction, strip mining, monocultures...) ?

1.3.2 Do the raw materials that are sourced from nature
to make Illy products come from sustainably
managed ecosystems?

1.3.3 Do Illy suppliers power their operations with
energy sources that do not systematically degrade
nature by physical means?

Activities to make progress

1.3.4 Does llly integrate in its own development and
R&D attempts to move towards a phase in of raw
materials from sustainably managed ecosystems?

1.35 Does Illy have purchasing guidelines for suppliers
(incl. Production process, energy, waste and
product development) relating to SP3 (physical
degradation of nature)?

1.3.6 Does llly regularly audit suppliers regarding their
sustainable development practice related to SP3?

1.3.7 Does Illy integrate sustainable development
relating to SP3 in regular face-to-face dialogues
with suppliers (e.g. meeting to discuss price,
quality and technical criteria)?
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SUSTAINABILITY PRINCIPLE 4: Human needs

Current Status

1.4.1

Do none of Illy raw material suppliers contribute
to violating basic human needs?

1.4.2

Do working conditions of most suppliers comply
with the highest international labor standards
(including no significant health risks)?

1.4.3

Do most suppliers support the local community
for the long term (general public and future
generation)?

Activities to make progress

1.4.4

Does Illy have a code of conduct integrated into all
purchasing guidelines to help meet SP4 (not
contributing to violating basic human needs)?

1.4.5

Does Illy provide guidance and incentives to
encourage raw material suppliers meet SP4?

1.4.6

Does llly regularly audit suppliers or discuss
issues in regular face-to-face meetings regarding
their sustainable development practice related to
SP4?

1.4.7

Does llly integrate in its own development and
R&D attempts to move towards raw materials that
are less hazardous to health?

Table 6.1: Raw materials answers
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Illy Production

SUSTAINABILITY PRINCIPLE 1: Mined material

No.

Full question

Yes/No

Current Status

2.1.1

Are the production process and facilities required
to synthesize Illy products completely free from
materials and waste containing mined materials
that are scarce in nature (e.g. Cu, Ag, Sn, Cd, Hg...)?

2.1.2

Is all equipment built from recyclable and
abundant materials (i.e. not from scarce mined
materials)?

2.1.3

Are the production processes and facilities
powered with fossil-fuel free energy sources?

Activities to make progress

2.1.4

Does Illy integrate in its own product
development and R&D attempts to move towards
production processes that phase out scarce mined
materials ?

2.1.5

Does Illy have clear targets for, and is production
managed and monitored, to systematically
minimize the need for scarce mined materials and
increase energy efficiency?

2.1.6

Does Illy have targets and are clear actions being
taken to improve systems in use for waste
recycling, reuse and wastewater treatment and to
minimize waste to landfill (in order to avoid the
dispersion of scarce mined materials in nature)?

2.1.7

Does Illy integrate in its own product
development and R&D attempts to move towards
production processes that are less energy
intensive?
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SUSTAINABILITY PRINCIPLE 2: Substances produced by
society

Current Status

2.2.1 Are the production process and facilities required
to synthesize Illy products completely free from
man-made substances that risk systematically
increasing in concentration in nature?

2.2.2 Are all waste streams and emissions recyclable,
recycled or reused (i.e. closed loop)?

2.2.3 Is all equipment able to be recycled or reused at
the end of life to avoid dispersion of man-made
substances specified in 2.2.1

Activities to make progress

2.2.4 Does Illy integrate in its own product
development and R&D attempts to move towards
a production process that phase out man-made
substances that accumulate in nature?

2.2.5 Does Illy have clear targets, and is production
managed and monitored, to systematically
minimize the need for materials referred in 2.2.1
and help achieve 2.2.27

2.2.6 Does Illy have targets and are clear actions being
taken to improve systems in use for waste
recycling, reuse and wastewater treatment and to
minimize waste to landfill and increase energy
efficiency (to prevent generating man-made
substances that risk systematically increasing in
concentration in nature)?

2.2.7 Does Illy integrate in its own product
development and R&D attempts to move towards
production processes that are less demanding in
man-made substances that risk building up in
nature?
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SUSTAINABILITY PRINCIPLE 3: Physical Degradation

Current Status

2.3.1 Does Illy production process and facilities avoid
systematically degrading nature by physical
means (e.g. avoided effects on groundwater tables,
wetlands, deforestation, encouraging urban
sprawl...)?

2.3.2 Are well-functioning systems in place for recycling
and reuse of natural resources during the
production process?

2.3.3 Is Illy production process powered with energy
sources that do not systematically degrade nature
by physical means?

Activities to make progress

2.3.4 Does Illy have clear targets and are actions (in
product development and R&D) being taken to
allow alternative renewable materials from
sustainably managed ecosystem?

2.3.5 Does Illy have clear targets, and is production
managed and monitored, to systematically
minimize the degradation of nature by physical
means (natural resources and ecosystems)?

2.3.6 Does Illy have clear targets and are actions being
taken to minimize waste to landfill?

2.3.7 Do Illy production facilities have clear targets and
are actions being taken for energy efficiency (to
not systematically degrade nature by physical
means)?
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SUSTAINABILITY PRINCIPLE 4: Human needs

Current Status

24.1

Do none of Illy raw material suppliers contribute
to violating basic human needs?

2.4.2

Do working conditions of most suppliers comply
with the highest international labor standards
(including no significant health risks)?

2.4.3

Do most suppliers support the local community
for the long term (general public and future
generation)?

Activities to make progress

2.4.4

Does Illy have a code of conduct integrated into all
purchasing guidelines to help meet SP4?

2.4.5

Does Illy provide guidance and incentives to
encourage raw material suppliers meet SP4?

2.4.6

Does Illy regularly audit suppliers or discuss
issues in regular face-to-face meetings regarding
their sustainable development practice related to
SP4?

2.4.7

Does llly integrate in its own development and
R&D attempts to move towards the use in it
production process of materials that are less
hazardous to health?

Table 6.2: Illy Production answers
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Packaging and Distribution

SUSTAINABILITY PRINCIPLE 1: Mined material

No.

Full question

Yes/No

Current Status

3.1.1

Are all materials requirements (packaging,
logistic, transportation) completely free from
mined materials that are scarce in nature?

3.1.2

Are all Illy packaging, transportation and
warehousing equipment free from scarce mined
materials?

3.1.3

Are all energy requirements (packaging, logistic,
transportation) powered with fossil-fuel free
energy?

Activities to make progress

3.1.4

Does Illy have targets and is action being taken to
phase out the use of scarce mined materials?

3.1.5

Does Illy have targets and is action being taken to
favor transportation and warehousing that are
less energy intensive?

3.1.6

Does Illy have clear purchasing guidelines for the
packaging, warehousing and transport suppliers
relating to SP1?

3.1.7

Does Illy have targets and are actions being taken
to change to fossil fuel free transportation?
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SUSTAINABILITY PRINCIPLE 2: Substances produced by
society

Current Status

3.2.1 Is all Illy packaging, logistics and transportation
(PLT) completely free from emissions or waste
streams that systematically build-up within
nature?

3.2.2 Are most man-made substances used in PLT
recyclable, recycled or re-used?

3.2.3 [s transportation of Illy products powered with
energy sources that do not generate and/or
depend on man-made substances that risk
systematically increasing in concentration in
nature?

Activities to make progress

3.2.4 Does Illy have clear purchasing guidelines for the
packaging, warehousing and transportation
suppliers relating to SP2?

3.2.5 Does Illy integrate in its product development and
R&D attempts to move towards a PLT processes
that phase out man-made substances that risk
accumulating in nature?

3.2.6 Does Illy have targets and is transportation and
warehousing managed and monitored to
systematically increase efficiency?

3.2.7 Does Illy have targets for PLT to change to energy
sources that do not generate and/or depend on
man-made substances that risk systematically
increasing in concentration in nature?
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SUSTAINABILITY PRINCIPLE 3: Physical Degradation

Current Status

3.3.1 Is there no physical degradation to nature
(natural resources and ecosystems) linked to our
PLT operations?

3.3.2 Are all PLT materials required from nature taken
from sustainably managed ecosystems?

3.3.3 Are all PLT materials from recycled sources
(meaning no extraction so no physical
degradation)?

Activities to make progress

3.3.4 Does Illy have clear purchasing guidelines for the
packaging, warehousing and transportation
suppliers relating to SP3?

3.3.5 Does Illy have targets and is packaging, managed
and monitored to phase out the systematic
physical degradation of nature?

3.3.6 Does Illy have targets and is transportation and
warehousing managed and monitored to
systematically reduce the physical degradation of
nature?

3.3.7 Does Illy PLT have clear targets and are actions
being taken for energy efficiency (to not
systematically degrade nature by physical
means)?
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SUSTAINABILITY PRINCIPLE 4: Human needs

Current Status

3.4.1

Are all aspects of the human needs of all PLT
workers met and not undermined in any way?

3.4.2

Do working conditions of all PLT workers comply
with the highest international labor standards
(including no significant health risks)?

3.4.3

Do the PLT operations enable all aspects of the
human needs of the surrounding community to be
met, and not undermine them in any way (e.g.
through capacity building, avoiding social
dislocation, providing infrastructure, avoiding
odor...)?

Activities to make progress

3.4.4

Do all PLT workers have regular training and
appropriate  skill levels in  sustainable
development?

3.4.5

Does Illy have clear targets and are actions being
taken to interact in a constructive manner with
the local community?

3.4.6

Does Illy have Health and Safety policies with
targets in place, regular auditing and has there
been a consistent decrease in H&S incidents?

3.4.7

Does Illy regularly audit suppliers for packaging
and/or transport regarding SP4 (basic human
needs)?

Table 6.3: Packaging and Distribution answers
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Consumer Use

SUSTAINABILITY PRINCIPLE 1: Mined material

No.

Full question

Yes/No

Current Status

4.1.1

Is the use and maintenance of the final product
completely free from mined materials that are
scarce in nature?

4.1.2

Is leakage of scarce mined materials from the final
product completely eliminated during the use
phase?

4.1.3

Is no energy used during the use phase or, if
necessary, is it fossil-fuel free energy?

Activities to make progress

4.1.4

Does Illy have targets and are actions being taken
to improve product use attributes from a
sustainability perspective relating to SP1?

4.1.5

Does Illy have targets and are actions in product
development and R&D being taken to help reduce
the use of scarce mined materials in the use
and/or maintenance of the final product?

4.1.6

Is Illy helping adjust the component lifetime of the
final product to be fit for purpose? (i.e. not lasting
100 of years if not needed)?

4.1.7

Does Illy have targets and are actions being taken
in product development and R&D to help reduce
the use of fossil energy in the use and/or
maintenance of the final product?
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SUSTAINABILITY PRINCIPLE 2: Substances produced by
society

Current Status

4.2.1 Is the use and maintenance of the final product
completely free from man-made substances that
could systematically build up in nature?

4.2.2 [s the final designed product used in a closed-loop
manner?

4.2.3 [s leakage of man-made substances from the final
product completely eliminated during the use
phase?

Activities to make progress

4.2.4 Does Illy have targets and are actions being taken
to improve product use attributes from a
sustainability perspective relating to SP2?

4.2.5 Does Illy have targets and are actions in product
development and R&D being taken to help reduce
the use of man made substances (that could
systematically build up in nature) in the use
and/or maintenance of the final product?

4.2.6 Is Illy helping adjust the component lifetime of the
final product to be fit for purpose? (i.e. not lasting
100 of years if not needed)?

4.2.7 Does Illy have targets and are actions being taken
in product development and R&D to help reduce
the use of energy sources that do not generate
and/or depend on man-made substances that risk
systematically increasing in concentration in
nature during the use and/or maintenance of the
final product?
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SUSTAINABILITY PRINCIPLE 3: Physical Degradation

Current Status

4.3.1 Does the use of the final product in any way
physically degrade nature (natural resources and
ecosystem)?

4.3.2 [s the final designed product used in a closed-loop
manner?

4.3.3 Does the maintenance of the final product not in
any way physically degrade nature (natural
resources and ecosystem)?

Activities to make progress

4.3.4 Does Illy have targets and are actions being taken
to improve product use attributes from a
sustainability perspective relating to SP3?

4.3.5 Is Illy helping adjust the final product towards a
phase-out of systematically degrading nature by
physical means (natural resources and
ecosystem)?

4.3.6 Is the use and maintenance of the final product
powered with energy sources that do not
systematically degrade nature by physical means?

4.3.7 Is Illy helping adjust the component lifetime of the
final product to be fit for purpose? (i.e. not lasting
100 of years if not needed)?

108




SUSTAINABILITY PRINCIPLE 4: Human needs

Current Status

4.4.1

Does the use of the final product not undermine
people's (user, and community) capacity to meet
their needs?

4.4.2

Is increased use of materials in the use phase
justified only by utility needs (i.e. package,
shoe....)?

4.4.3

Are all-significant health risks relating to the use
of the final product eliminated?

Activities to make progress

444

Does Illy have targets and are actions being taken
to improve product use attributes from a
sustainability perspective relating to SP4?

4.4.5

Does Illy help provide information to consumers
regarding the footprint of the final products and
are actions being taken to raise awareness of the
sustainability attributes of the final products?

4.4.6

Does the use of the products interact in a
constructive manner with the local community?

4.4.7

Is Illy helping adjust the component lifetime of the
final product to be fit for purpose? (i.e. not lasting
100 of years if not needed)?

Table 6.4: Consumer Use answers
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End of Life

SUSTAINABILITY PRINCIPLE 1: Mined material

No.

Full question

Yes/No

Current Status

5.1.1

Does the end of the life of the final product release
absolutely no scarce mined materials into nature?

5.1.2

Are all the operations related to the end of life
(transport, incineration, landfill) of the final
product completely free of scarce mined material?

5.1.3

Are all the operations related to the end of life of
the final product powered by fossil-fuel free
energy?

Activities to make progress

5.1.4

Does Illy have targets and are actions being taken
to help develop systems for reuse and increase
percentage of weight of the final product being
reused (and therefore eliminating the need to
extract raw materials from earths' crust)?

5.1.5

Are there well-functioning systems in place in
society for reuse and recycling of final product?

5.1.6

Does Illy current process for substances
development support and improve the final
product end of life regarding SP1?

5.1.7

Does Illy R&D’s processes for future development
take into account the end of life of the final
product regarding SP17?
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SUSTAINABILITY PRINCIPLE 2: Substances produced by
society

Current Status

5.2.1 Does the end of the life of the final product release
absolutely no man-made substances that could
systematically build-up in nature?

5.2.2 Are all the operations related to the end of life
(transport, incineration, landfill) of the final
product completely free of man-made substances
that could systematically build-up in nature?

5.2.3 Is the final product being designed to fit in a
closed-loop society?

Activities to make progress

5.2.4 Does Illy have targets and are actions being taken
to help develop systems for reuse and increase
percentage of weight of the final product being
reused (and therefore eliminating the need to
produce more man-made substances and their
dispersion in biosphere)?

5.2.5 Are there well-functioning systems in place in
society for reuse and recycling of final product?

5.2.6 Does Illy current process for substances
development support and improve the final
product end of life regarding SP2?

5.2.7 Does Illy R&D’s processes for future development
take into account the end of life of the final
product regarding SP27?
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SUSTAINABILITY PRINCIPLE 3: Physical Degradation

Current Status

5.3.1 Is the end of the life of the final product
completely free of physical degradation to
nature?

5.3.2 Are all the operations related to the end of life
(transport, incineration, landfill) of the final
product completely free of physical degradation
to nature?

5.3.3 Are all the operations related to the end of life of
the final product powered by energy that does not
physically degrade nature?

Activities to make progress

5.3.4 Does Illy have targets and are actions being taken
to help develop systems for reuse and increase
percentage of weight of the final product being
reused (and therefore eliminating physical
degradation of nature by not having to mine
substances for example)?

5.35 Are there well-functioning systems in place in
society for reuse and recycling of final product?

5.3.6 Does Illy current process for substances
development support and improve the final
product end of life regarding SP3?

5.3.7 Does Illy R&D’s processes for future development
take into account the end of life of the final
product regarding SP3?
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SUSTAINABILITY PRINCIPLE 4: Human needs

Current Status

5.4.1

Does the end of life of the final product not
undermine people's (workers and community)
capacity to meet their needs in any way?

5.4.2

Does the end of life of the final product not
undermine workers' health in any way?

5.4.3

Does the end of life of the final product not
undermine the local community's health in any
way?

Activities to make progress

5.4.4

Are significant health risks of the final product
disposal being monitored?

5.4.5

Is the disposal of the final product having less of a
negative impact on the community over time?

5.4.6

Does Illy current process for substances
development support and improve the final
product end of life regarding SP4?

5.4.7

Does Illy R&D’s processes for future development
take into account the end of life of the final
product regarding SP4?

Table 6.5: End of Life answers
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The matrix then was created and each cell was assigned a color
according to the number of "yes" or "no" answers for each
combination of the 5 stages of the life cycle of coffee with the 4
sustainability principles.

1. Raw 3. Packaging,
s 2. Production distribution 4. Use 5. End of Life
Materials :
& retail
P 6 3 2 5 2
Sustainability
Principle 1
6 4 4 4 4
LR -
ST ETHELTY
Principle 2
6 5 4 5 2

£ e ¥

Sustainability
Principle 3

L

Sustainability
Principle 4

6 yes /NA
5yes/NA
4 yes /| NA
3yes/NA
2yes/NA

Figure 6.1: Filled matrix according to Illy coffee answers
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We can also show the results in a diagram.

According to sustainability principles we have the following
results:

Sustainability Principle 1: 18 yes answers
Sustainability Principle 2: 22 yes answers
Sustainability Principle 3: 22 yes answers
Sustainability Principle 4: 32 yes answers

40

35

—
30

25

20
E No

I I .
SP4

SUSTAINABILITY PRINCIPLES

ANSWERS

—

15

10

Figure 6.2: Answers according to Sustainability Principles

According to the stage of their value chain:

Raw Materials: 25 yes answers
Production: 18 yes answers
Packaging & Distribution: 17 yes answers
Use: 19 yes answers
End of Life: 15 yes answers
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Figure 6.3: Answers according to life cycle stages

6.3 Bioenergy of Illy coffee

Illy coffee has been implementing an action to recover heat
from waste created during the production of coffee. That brings
with it a great possibility for Illy coffee to move towards
become independent from outer sources of energy. At the
moment Illy coffee is recovering around 1% from the
smokestack (roasting plant) for heat recovery. The total
consumption of Illy coffee in TOE (Tons of oil equivalent) for

the year 2010 were:
Electrical Energy (TOE) 2461
Natural Gas (TOE) 1384
Total TOE 3845

Table 6.6: Total energy consumption of Illy coffee

116




The electrical energy consumed in the year 2010 was totally
9845 MWh, and the total consumption of natural gas was
1688350 Mc.

The production process of Illy coffee is made into roasting,
packaging and sale of coffee blends. The manufacture of tin
plated cans is made through the phases of pressing, forming
and welding. The waste is collected indiscriminately from the
production line.

After the production line of Illy coffee there is the following
total waste was collected in 2010:

TYPE OF WASTE AMOUNT in kg. (2010)
Parchment 320.200
Ink H 190
Toner 260
Workshop liquid H 890
Copper 2.842
Emulsions and solutions for 1.000
machinery containing
halogens H
Tin plate wastage -
Used mineral oils H 990
Emulsions H 490
Grease H 19.510
Paper and cardboard 229.363
Plastic packaging (capsule) 13.040
Plastic packaging (polyester) -
Plastic packaging (extensible 15.790
film)

Wooden pallets 9.760

Tin plate cans 605.700
Polycoupled (150105) 16.880
Polycoupled (150106) 21.220
Packaging textile 191.920 (13.260 + 178.660)
Packaging solvent H 280

Rags H 1.470

E.S.E paper 31.580
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Hazardous obsolete 330
equipment H

Obsolete equipment 880
Organic waste 98.110
Batteries -
BSE glycol ethylene H 720
Wood 3.030
Aluminum -
Scrap 25.890
Cables 150
Various insulating materials 60
Medical waste products -
Pulp mill 15.524
Glass -
Solid urban waste 124.180 (4.780 + 119.400)
Sludge 8.000
Trench sludge 3.000

Table 6.7: List of waste production of Illy coffee [2011 Illycaffe
SpA Environmental Statement]

(H: Hazardous)

Out of this list of waste, the last 5 types of waste (Pulp mill,
glass, solid urban waste, sludge and trench sludge) are similar
to municipal and not arising from the production line of Illy
coffee.

The green color indicates waste that was then recovered and
the red color indicates waste that was then disposed.

The purpose of listing the different waste collected after the
production of Illy coffee was to analyze the potential of
recovering energy from the biomass and then discuss it's
connection to the sustainability of Illy coffee.

Biomass involves all products and residues from plant or

animal sources, which can be used as fuel for the production of
energy, like fire wood, plant and forestry wastes (pruning,
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straw, sawdust, seeds), animal waste (manure, trash fish),
municipal waste and residues from food and agricultural
industries.

The following table shows an average potential energy
recovery of wooden pallets and wood collected from Illy coffee
production.

Waste type Energy Amount Energy
content (kg) recovery
(kWh/kg) (kWh)
Wooden 5 9.760 48.800
pallets
Wood 4,5 3.030 13.635

Table 6.8: Energy recovery from waste
[http://www.sludgefacts.org/Ref87_2.pdf,
http://www.resel.tuc.gr/images/stories/docs/19.cea-
biomass.pdf]

Energy can be recovered also from other waste sources.
However, some of them are recycled (e.g. paper) and for other
we don't have sufficient information to have a reasonable
estimation of energy recovery. Therefore that could be
considered as the minimum energy that can be recovered from
the waste of Illy coffee production.

So the total energy recovery from wooden pallets and wood
can be estimated at: 48.800 + 13.635 = 62.435 kWh thermal
energy. If the efficiency of thermal electricity conversion is
considered to be around 40%, then the equivalent of 62435
kWh thermal energy is: 62435 * 0,4 = 24.974 kWh electrical
energy.
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7. Discussion of Results

There is a lot of information that can be extracted from each
analysis made and its results.

From the qualitative analysis made, which is analyzed in
paragraph 6.2, we can come to the conclusion that Illy coffee is
surely a company that considers sustainability an essential
aspect of their work. It shows that the tools that they use are
not used in an abstract way but on the contrary, they are used
in a strategic way. And their strategy is then reflected on their
actions. They have a clear vision of success, that the company
becomesa promoter of beauty, that the product has to be
sustainable in order to be excellent or that ethics and quality
are essential values. And also they have mechanisms,
monitoring and environmental management systems, so they
are conscious of a systems perspective that is defining their
contribution for sustainability. That is in contrast to maybe
many other companies, who are using the tools as their
strategy and they are never exploring these higher levels.

From the standpoint of the Framework for Strategic
Sustainable Development, which was described extensively in
chapter 4, we could say that what is missing is clearly defined
principles for success as far as sustainability is concerned.
Having these principles as its guideline for their strategies
would give them an even higher perspective and order in their
actions.

Based on the Sustainability Life Cycle Assessment we can
identify some general patterns:

e The overall sustainability performance of Illy coffee is very
good when this is compared to the current situation in the
world as far as sustainability is concerned. The number of
"yes" answers is far exceeding the "no" answers. It reflects
also the qualitative assessment (paragraph 6.1) and proves
that Illy coffee is on a right path towards sustainability, yet
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it is still far from full sustainability, which would mean that
at least all the parts of the matrix would be colored dark
green. All answers would then be "yes". Those are the
minimal conditions in order a business or human activity to
be sustainable in the long run, in a sustainable society.

The far highest score, according to sustainability principles,
is the one about the Human needs (32 "yes" answers and
only 3 "no" answers). That is a very high performance and it
shows that Illy coffee is considering the needs of humans
throughout the whole life cycle of their product as a top
priority. That reflects also the big emphasis that is given on
ethics and quality as founding values and part of their
definition of success.

The far highest score according to life cycle stages is
identified at the stage of the raw materials (25 "yes"
answers and only 3 "no" answers). This reflects the good
communication of Illy coffee with its coffee growers and
producers, that is based on a personal trusting relationship.
It also reflects the massive job on monitoring and mobilizing
the entire coffee supply chain.

The End of Life stage of the life cycle seems to be the most
critical, especially when it comes to Sustainability Principle
1 and 3, where we have totally only 4 out of 14 "yes"
answers, even though Sustainability Principle 4 is totally
met (7 "yes" answers). When looking at SPs 1 - 3, we can
identify a gap between the current situation of how society
is treating waste (e.g. question 5.1.1) and what is Illy coffee
doing (e.g. question 5.1.6). So it seems that Illy is taking into
account the end of life of it's product in it's research and
action, but society is not meeting SPs 1-3 when it comes to
the end of life of products of Illy coffee.

The most critical Sustainability Principle when it comes to
[lly coffee is SP1 (only 18 "yes" answers out of 35), although
not in a big difference from SP2 and SP3 that both have 22
"yes" answers. There is though an interesting observation to
be made. SP1 is showing big differences throughout the life
cycle. Production, Packaging and End of Life are not doing
well, whereas Raw materials and Consumer's use are doing
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very well. The reason why raw materials is showing such a
good result as far as SP1 is concerned is because the coffee
is considered, whereas during the production and packaging
other raw materials enter, which are not in direct influence
from Illy coffee and violate SP1. Almost the same issue is
reflected when it comes to the Consumer's use. There are
many 'yes" answers because the questions are directly
connected with Illy actions (for example question 4.1.2)

e Sustainability Principle 2 on the other hand, although it is
reaching a higher score in comparison with SP1, except
from the raw materials stage, it has the same score
throughout all other stages. There is again a gap between
the current situation and the actions being taken by Illy
coffee.

e The "no" answers are for the vast majority difficult one's, in
the sense that they might depend on other supply chains or
energy aspects. So there are elements throughout Illy coffee
life cycle that are not depending entirely or directly from Illy
coffee and they lack a sustainability perspective with regard
to the 4 Sustainability Principles.

The opportunities to advance further and increasingly towards
full sustainability lies for Illy mostly on influencing in an
effective way processes out of their direct impact throughout
the whole life cycle of the production of coffee. The same
strategy of creating a strong relationship with coffee growers
could possibly be implemented in other stages of the life cycle,
and thus choosing ways to move towards energy systems or
disposal opportunities that are not violating the 4
Sustainability Principles.

What can be clearly seen also through this assessment is the
need of more consultative mechanisms between businesses,
between business and government and between all
stakeholders, as mentioned in chapter 1. Businesses need
fairness, because they have difficulty dealing with differing
regulations.
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So llly is a good example of an enlightened business that could
constitute a leading force to establish effective global
institutions that will be good for business.

Areas of improvement

The SLCA is a good tool for having a general understanding of
how sustainable is a product during all the stages of the life
cycle. There are a few points though to be mentioned.

The full implementation process and SLCA analysis
would include the generation and implementation of
solutions to advance towards a fully sustainable product,
and the monitoring on solutions implementation.

Furthermore, the analysis shall be extended to the entire
line of products, not just the 3Kg cans.

The analysis is centered to a product, therefore it does
not necessarily show how much is business investing
in terms of resources for sustainability or how well it is
doing in it's practices or performance.

Also the questions are simply answered with a "yes" or
"no" and therefore there is not a weight factor for each
question. For example the question about dependence
from fossil fuel energy would not be so relevant as a
question about the dependence from mined materials
that are scarce in nature for a business. That is just
because there could be a specific business that is
dependent on fossil fuels but not using but a limited
amount of energy and on the other hand extensively
extracting mined materials from the earth's crust that
are scarce in nature. Both answer would be "no" but the
outcome is not the same. Therefore what can be
measured is not so much the actual situation of the
business but it's direction in terms of sustainability of its
product.

Another point is again showing how SLCA is looking
more on the direction. For the same question of the SLCA,
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two businesses could have the same results but their
impact would be very different. For example a business
that is moving strongly towards non fossil fuel energy
but still hasn't achieved it will be shown equally to
another business that doesn't care about moving into
non fossil-fuel energy. In both cases the answer would
be "no".

These were some of the points to be mentioned about the
adequacy of SLCA. This doesn't mean at all that the tool is
ineffective. Rather, in spite of areas that could be improved, the
tool has to remain fundamentally simple and profound and it
has to be centered to direction in terms of the sustainability of
a product, given a vision of full sustainability when it's
principles are met.

Bioenergy

The minimum potential energy recovery from Illy coffee
production that can be then consumed by the industry is
24.974 kWh. The total electricity consumption for Illy coffee in
2010 was 9.845 MWh. So, if energy were recovered from the
two wastes, it would amount to around 0,25% of the total
electricity consumption.

The cost of electricity in Italy is 0,2031 (prices of May 2012).
The energy recovery then of 24.974 kWh would create savings
of around 5.070 Euro for one year.

Apart from the economical aspect, there is of course an
environmental benefit. The use of biomass for energy recovery
would contribute to the decrease of CO; emission. The use of
pallets or wood would decrease the forestry waste from Illy
production.

But the percentage of recovery is very low, and it would mean
that waste is sorted during the production phase, so that the
use of it for recovery of energy would be possible. That doesn't
happen in the case of Illy coffee. Apart from the waste is
collected indiscriminately from all the phases of the
production.

124



This shows that Illy coffee is a very responsible company as far
as the treatment of waste is concerned, therefore using the
biomass for energy recovery would produce no significant
results. The amount of waste that is been recovered, instead
of deposed is very positive.

It would be preferable for Illy coffee to continue using part of
the biomass for fertilizers and direct it's efforts on becoming
more independent from fossil fuels by moving into renewable
energy and by continuing to gain heat from the smokestack.
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8. Conclusion

A Strategic Sustainable Development approach is very useful
when studying sustainability. By providing a strict, principled-
based definition of a sustainable society, and providing
strategic guidelines to move towards that society, a Strategic
Sustainable Development approach avoids many of the pitfalls
that can hamper other sustainability initiatives (for example a
lack of a clear vision of success). By acknowledging that full
sustainability requires a strategic, stepwise progression, an
SSD approach can also empower individuals to act in the face of
an overwhelming sustainability challenge.

Illy coffee is an example of a company that has proved to be a
leader in embedding sustainability in its strategies, however
far it still is to full sustainability, according to the FSSD.

It has more precisely shown that:

= [t is using the tools for presenting its sustainability
performance in a strategic way, with a vision of success
and a definition of the system in which it is working. The
outcomes of the thesis could make the company more
conscious of this, as well as the importance of being
guided by sustainability principles

» [t has a good sustainability performance of its product
throughout the life cycle. SLCA has shown to be an
overarching practical tool to examine the sustainability
of the whole life cycle of a product and a strong force
towards helping businesses move decisively towards
sustainability.

» [t is quite efficient in managing its waste, although there
is still space for more progress. Biomass has shown to be
of little gain, if recovered for heating or electricity
purposes.

However, the whole FSSD, as efficient as it is, could become a
unifying framework only when it touches the concept of values,
which is so central to any decision-making. If we want scientific
and technological improvement to coincide with a decrease of
environmental problems and a brave movement towards a
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sustainable future, we should have a clear vision of prosperity
and of the fundamental unity of humankind. That is an area
that has to be acknowledged strongly and further addressed,
because if we consider the needs of people (described as the
4th sustainability principle in the FSSD), what we basically
need in the end is a common set of values that will move
society to a deeply unified body. A business should address
that question and ask itself how the concepts of sustainable
development, prosperity, and values are connected to each
other and to the business itself. A business should see itself as a
leader in utilizing the capacities that have been created by the
people and so much rejected by the old systems which are in
place nowadays, towards building a new system based on the
concepts mentioned before. In such a system, a business is a
community of people, who are conscious of and inspired by the
guidance that:

"All men have been created to carry forward an ever-advancing
civilization™

1. Baha'u'llah, "Gleanings from the Writings of Baha'u'llah", p.214
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