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3UHPHVVD

&RQLXJDUH OD VRVWHQLELOLWj DPELMQWDOH GHOOH SUR
FRPSHWLWLYLW] VXL PHUFDWL GHIH SORMGFRIHWYDUHHQ q XQD
WXWWL L VHWWRUL SURGXW\&HOL F RXK\DAW DWW B GO OH PLHRY DW D L G
JOL LPSDWWL DPELHQWDOL GHOHVHWWR
ULVSHWWR D WXWWL L VHWWRULSEHR Lyl KL
FRVFLHQ]D GL TXHOOH FKH SRVAROIR WRUHK > WEH 2 H W
XQ SURJHWWLVWD GHYH SRUVL /HUBYNRQ YK DB "
ULFHUFD YHUVR OH SRWHQ]LDQIOND RQID
GDOOYTHVLIHQ]D GL FRQFUHWLLI® RF FDH LR
VHPLQDULR SURPRVVR GDOO{DVVRFRBXIQR)LiXUD ~&DVD LG Sb RS
LUSLQR GL )OXPHUL ,Q TXHVWRILWROOIWHOL & MO RwEL
VRSUDWWXWWR OD FROWLYD]ISR@H ELHQ W BQ RS BUGIDDXQY DPS|
GD SRWHU VIUXWWDUH DQFKH £BGLUER]L RIGLGHDOM OLQHD F
SURJHWWD]LRQH LQ SDJOLD OfDPPLRHVGLURQLRQH VL q IDW
SURWRWLSR GL FDVD LQ SDJOLD SUHIDEEULFDWD )LJ
$ TXHVWR SULPR LQSXW VROR VKWIXIDYLRGHIGH Y@K GL VXOOD
FRVWUX]LRQL LQ SDJOLD OD DO BUDAQHEHD WQXW B UHRAAVHHO W L ILF D (
YHUVR OD WHFQRORJLD FRVWUPXPWQWYL IS RGRWIDL DG HVHPS
GDOOYTXQLYHUVLW] GL %DWK 5 HMXSSRUWR SHRQR VWDWL XQ
LQGDJDUH OJRULHQWDPHQWR WHFSBRIRID FIRQ GDWR DOOYLPS
HGLOL]LD FRQ LO SURJHWWR GERUFHROMH (KRRFHOO H FRQ
OTD]LHQGD ORGFHOO VRQR VW DWLRKHVGBIL B\ B QIROWUH OH F
PRGXODUL LQ SDJOLD /JLQQRYDIJLRQHD GL SURGRWWR LG
SUHIDEEULFD]LRQL GHL SDQQHOOL PRGXODUL GHOLQHD XQ
SORZ FRVW' VLD SHU LO PDW HHN.\DDD K Q RSIHID VBRI GFKH SHU O
VLVWHPD WHFQRORJLFR GLIIXVR FRQ OfLPSLHJR GHL SDQQHO




/Y DPELWR VFLHQWLILFR LQ FRD BRWBWRUFROWRKHDUH OD UL
GXSOLFH LQIDWWL OD WHPDWLFD WUDWWDWD SURSRQF
VXOOJTLQQRYD]JLRQH GL SURFHVVR DVVHQ]D GL IRUPDOGH
SURGXWWLYL PHQR HQHUJLYRUL SHU OWISURGX]LRQH GL DOF
QHO VLVWHPD VLD XQD LQQRYD]LRWB]IGRQSIURGRWWR PHGLD
GL XQ VLVWHPD PRGXODUH FREEHORVBQYWGLRQVRDWHULDOH R
FRQWHVWXDOL]]JD QHOOD SRWHQ]RDODHDIH\VMIRRQH GHOOH U
VXJOL VFHQDUL SURGXWWLYL GL RVWWEPQHH WHFQRORJLH
FRQVLGHUDUH GHOOH ILOLHUH GL SUBGRWWR VRVWHQLELC
SHUVHJXLUH OD TXDOLWj GHO VIQGRWWRHGLOL]JLR ,0 E
GDOOYDSSOLFD]LRQH GL FRSHUWXUDUWRMIDNVWR GL VWXGLR S
D PLJOLRUDUH OD TXDOLWj HGLOLP.DVLSWRIBRWWR VRVWHQI
HGLILFLR ULVSDUPLR HQHUJHWLFR OD FDUDWWHUL
FRPSRQHQWL VLVWHPL HFR RULHQM®DWH WHH@WHD D SLHQR
VWUDWHILFKH QHL SURFHVVL GL LQQRRD]JLRQH FKH FRQGXF
*UHHQ (FRQRP\ *HQHUDUH SURFHVVL SURGXWWLYL D EDVV
FDUERQLR HIILFLHQWDUH OfXWR TAHKQ®BHWIH/ ROVH PD VRS
FLFOR™ GHL SURGRWWL H VLVWERIO PHRVYWIQPRSBUD LQ DPE
OYLQQRYD]LRQH H VRSUDWWXWW RQFNVRRYWHQVH L&H WUDVIRUPD
GHOOH DWWLYLW] XPDQH LQ DPIRQLAHRMWHQRILELQGL /R VFRSR
TXHOOR GL GHILQLUH DWWUDY HURBR UWQXUDVWIKPD FRLEHQWD
SURGRWWR FKH SRVVD DJLUH VXO

X FRQWHQLPHQWR HQHUJHWLFR GHOOH FKLXVXUH VXSHULR

X ILQH YLWD ELRORJLFR GHO SURGRWWR

X SURFHVVR SURGXWWLYR D ULGRWWR LPSDWWR DPELHQWI

X SURGRWWR HFRVRVWHQLELOH H ELRFRPSDWLELOH

X OfYXVR GHOOD SDJOLD LQ HGLOL]LD



STIMA potenziale delle superfici da isolare (2014-2023)

42,5 milioni mq dioopemnahlde

——
e

risorsa locale da
destinars al
sattore adilizio
Soluzioni modulari ventilate 2 coibantazions
presenti sul mercato

Filiera produttiva semi-componenti in
paglia = realizzazione sistema modulare

Pazlis coms

J)LIXUD 6FKHPDWL]]D]JLRQH GBWIJOL REELHWWLYL GHOOD ULFHUF

3HU SRWHU VRGGLVIDUH TXHVMLFREERGR/ WWYDIWG®H D]JLRQL GHC

X

X

X

'LVSRQLELOLWj GHOOH VXSHUILFL XWLOL GD FRLEHQWDU
SHTXLVLWL GHL SURGRWWL LVRODQWL

$QDOLVL GL PHUFDWR VXL SURGRWWL LVRODQWL YHJIJHWI
$QDOLVL GL PHUFDWR VXL VLVWHPL PRGXODUL
'HILQL]JLRQH VLVWHPD FRLEHQWDQWH GD VWXGLDUH



X 9HULILFD FDUDWWHULVWLFKH HOHPHQWL GHO VLVWHPD
x 9DQWDJJL GTIXVR GHO VLVWHPD GL FRSHUWXUD
1HOOR VSHFLILFR OH IDVL GHOOD ULFHUFD VRQR VWDWH WU
/I TDQDOLWLFR FRQRVFLWLYD qVOD\WDLFPDUDDWWHGL]MWIOGLR H(

GDOOD GHILQL]JLRQH GHOOH FRQ@RVBFHQWLREQH EDVH VXOOH

GHJOL LPSDWWL DPELHQWDOL GRQOHWFRVMWUWHRRL g VWDW
GHJOL VWUXPHQWL GL YDOXWD]MMHQERQOEMN] BHHQH VWLPDYV
SURGRWWL H VL g DSSURIRQGLWD VODX WWHWDLRQH VXOOD

WUDGL]LRQDOH LQ SDJOLD QRQFKp WKIOWDQAKMQRYD]LRQH GL

WHFQRORJLD IDFLOLWD H WUDVIRWURPDGHKIH SURFHGXUH GL
FRPSRQHQWL HGLOL]L

/D IDVH 6SHULPHQWDOH VL q FREQWODGBUDWIRQWR FRPH DW

VRQR VWDWL SURGRWWL LQ FROODERRIIRRQH FRQ LO &15 G
GL SDJOLD H SOD FKH VRQR VWDWIR SHUNOHDWL LQ XQ VHFR
SURYH WHUPR PHFFDQLFKH GL ODERUDWRUIEHR GHO FRPSRQHW
GHO SURGRWWR VDQGZLFK FKH FRPSRRH LO VLVWHPD FRLE
YHQWLODWR RJJHWWR GL VWXGLRXOGRQRMWBMH LQROWUH II
FRPSRUWDPHQWR HQHUJHWLFR GLXLVAVRISHD WXUD FRLEHQW
PHGLDQWH XQD YDOXWD]LRQH FRPMWORUBRQYDHVL g SURGRWWF
SUHVWD]LRQL GL GXH SURGRWWL FRPSHWLWRU

,Q ILQH VRQR VWDWL FRQVLGHUDMHOOBXQWHUHADIRU]D H GL G
L SRVVLELOL VFHQDUL IXWXUL GHO SURJHWWR GL ULFHUFD
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6HFRQGR OD QRUPD 81,

HOHPHQWR FKH VL L
,O WHPD DPELHQWDOH H L SWR®RWHW LHJHEHOTR HGLOL]L.&?@%
L

FRPSOHVVR FDSDFH G
3ULPD GL GHILQLUH OTHYROX]LRAH ®H' FRPSOHWDPHQWH R/ R Vo

IXQJLRQL SURSULH GL _XQ
VWUXPHQWL GL YDOXWD]JLRQH SRVWQlWHFQRORJLFKH 1007
VRVWHQLELOH" g EHQH IDUH XQOLRIGH ;5 1rupp 81, o M XS

VLVWHPD HGLOL]LR FR
UDSSRUWR WUD DPELHQWH H SUBRIRRK, Vo5 DPELHQWDOHEEQ(;

HGLOLJLR LQ TXHVWD VHGH g WRDWR]IDHYSOLFD DWWUDYHBVER)
VWUXWWXUDWR GL XQLWj

HOHP WMHFRHFRLVWHPD H®IQOAWGRUDQGRVSDILDOL H GL
WHFQRORJLFKH HOHPHQWL
OHWWXUD FRQVHQWH GL FRPSUHQGHWFFRUULVSRQGHQWL 'SR
SXQWHJJLR H GHOOH PHWRGRORJLHDBL &lU 0DULVD %HURRH
SHU VXSHUDUH OD SUREOHPDWLER DRE 5pc own:  aLww) Valk
&DPSLRO®DR TXHVWLRQH DPELHQWDOH ¢IRYDUD QL
JHVWLWD DIIURQWDWR WUH QRGL SUREC ... _ .. _. _
x OD VRVWHQLELOLW] DPELHQWD®H RRYSHWWR DOOD VFH
SDUWLFRODUH ULIHULPHQWR DOOD VFDOD GHJOL HGLILFL
X OD GHILQL]LRQH GHL SUREOHPL RRHHDWL DO FRQWHQLPF
DJOL LPSDWWL DPELHQWDOL FKMVWLYRIQHILFDQR LQ IDVH
GHOOfHGLILFLR
X OfLQGLYLGXD]LRQH GHOOD SURVEHW® LYD GHOOJLQWHU
PDQXIDWWR DUFKLWHWWRQLFR HGLOL]JLR FRPH FRQWHYV
SRVVRQR YDOXWDUH FRUUHWWDPKKWH OH GLIIHUHQWL
PDWHULFKH GD DSSOLFDUH QHOOD IDVH FRVWUXWWLYD

'DO 3XQWR GL YLVWD QRUPDWLYR ODRULGX]LRQH GHO IDEE
GHOOH FRVWUX]LRQL H TXLQGL GHAUHWQOOWHYR LPSDWWR DP



HGLOL]JLR g DWWXDELOH RSHUDQGBLEKHBCAKWFHOWH WHFQROC
VLDQR FRQIRUPL DOOD '"'LUHWMWL YSD EXUKRBHDR HQHWILD

FRQ OH GLUHWWLYH (3%' (QHUJ\ SHHWRIGAD QHH7 BEXLOGL&JI (G
3$5/$0(172 (8523(2 (

OfREEOLJR GHO UDJIJLXQJLPHQWR GL L\(DW(ID@IEiIlﬂ/GBI—lI—ICQHl(EllFII—Ws

UHQGLPHQWR
FRQFHWWR GL SHGLILFL D HQHUJtELﬂR(D(&’H@H—@l@RqGLe]EﬂJﬂ-@WW

%XLOGLQJ RYYHUR HGLILFL DGFDOW@\/%&@/BRQ%QH%WQJ"YQ@@
IDEELVRJQR PROWR EDVVR R TXDVLQQRD\O@S@JSY\‘,@J%%%\‘NM
VLIJQLILFDWLYD GDOOH IRQWH wamwuﬁﬂ_%ﬁluw FRHER O L

UQH RQFKp GHC

TXLQGL L SDVVL FKH RJQL 6WDWR PHKXEURHG RXNQWRRPISIXHUGD
DPELHQWL LQWHUQL H

1=(% VLD GD XQ SXQWR GL YLVWDBWMHWQ IOAFPEUW BRIGQOD QRLW®U UR
D FROWHQXWH ULJ
GHOOY8( GHILQLVFRQR L SURSUL KDPI-H'U)GIH\X/\{:MEL@UHQL((QQLJIHQH@bo&UI-

GHJOL HGLILFL LQ XQYRWWLFD GLOJDMK@W&%%H@H)}J@JE%

GXUDQWH LO FLFOR GL YLWD HFRQRPDH—%HW\;_FbmWEtQ(EEHOO(E%
VROX]LRQL GL HIILFLHQ]D HQHUBHWFR&QVR{WQ%@%VR \W/FQUHm

GL UDJIJLXQJHUH OD PLJOLRUH SUHVWDRIR LH |I-R,QJ'|HWLLP:|‘D'
PDWHULD L UHQGLPH(

HTXLOLEULR WUD LQYHVWLPHQWRDI—I\/WEPBCQ—W@IPHQIWIR:L FHRY@Q WW
HWUDWXUD VRWWRSR)
GL WXWWH OH FRPSRQHQWL GL FR)\X[W(R\AFIKUﬂR_HKA{.W)QABAQ(I@DL]Qq@LR(E

GL YLWD GL XQ HGLILFLR 6H LQ sonwowh B RIR w LB aR. ¢
S DWWHQWD DOOYDPELHQWH’ HUDFWR@RM@MD@JQ@V%%R@'BWLH

%LRFOLPDWLFD RJJL UDSSUHVHQWD wm%%té%@&v%ﬁugUgﬁﬁLﬁm

OLPLWL GL XQ VHWWRUH FRVL DR WDEPHIQWEER HIRHU I [GY RY RQ G
FRQVLGHUDQGR OD GLUH]JLRQH LQGI¥FDWDOLRRRARNs' L HLWNE KR
DIIHUPDUH FKH L PH]]L FRQ FRLWL \SRHQUR/ H QX HUO B R/ BLWHQLE L
VRGGLVIDUH L ULVXOWDWL DWWHVULRIJHMWMGDWRLR FRQWHPSI
VHFRQGR OD ORJLFD GHO VLVWMMD ARSHIHVR LRQRIg ¢ SRVWR L
FRQ LO SURSULR LQWRUQR OfLQWHUUHOD]LRQH LQW
FRVWUX]LRQH DPELHQWH QRQ g YROPDSHUFHWWLYD EHQH)\
DQFKH VXSSRUWDWD GDOOYLQW HLURD LRHUWHUHRLIURPHWUL



HVWHUQR )LJ ,0O VLVWHPD HGLOMJ[RR DSHUWR SRQH

DUFKLWHWWRQLFR LQ VWUFHMWFDRWWW%JLBQWQFGFR@RO VLV\
GLYHQWDUH SDUWH LQWHJUD @AE omne)@mthn_ERL Wt LQ FXL
WDOH UDJLRQH OH IDVL GHOOD E‘RWMRLQX—]LCRIQY—R HODITXVR H G
HVVHUH WDOL GD QRQ DUUHFD UHWGIHN ' " DQQR DC
XPDQD H TXLQGL OYDQDOLVL /&$ GG\HHDQWE)D T Skt+ YDOLGR

JHVWLRQH GHO UDSSRUWR DPELHQWH FFLIXUD 6LVWHPD GL UH
DPELHQWH H VLVWHPD HC

ITLQQRYD]JLRQH H OD VRVWHQLELOLW)] vrnL suruourwwL HG

/I fLPSLHJR GL SURGRWWL VRVWHQLEXQNVNFH XQR GHL FULWHI
DOOYDVVHJIQD]LRQH GHOOD FHULVHIQWFDZQI:IRQHOGL VRVWHQLE

VLVWHPD HGLOL]LR VLD RKH QIS0 a8 RARMNOR 73&$
VWLPDU LO OLYHOOR Gl

(" VRQR VWDELOLWL GHL FULWHUW jHGGHXQS XQWLHIBLGE HIXRC
RSSXUH GL XQR UlL

SURGRWWR HGLOL]LR 1HO SULPR VWLPX‘PX—UQDWGRRQGLOI—FISUN\WM

LWHUL H VRWWRFEFULWH
FRQVLGHUDWR LO FULWHULR GﬂXTIVXR)IG/H]LGSLURGRWWL HFR FR

PLVXUD GL ULIHUPHQWR q LORRBWR ®HOWHPRGMLEREH, of 19, V3l
DPELHQWDOL FRUUHODWH DL PDWHGKXDIHG %@@g\%ﬁﬁ%@ﬁ@ﬁ

GHOO XWLOLJJR GL PDWHULDOLXWHUBLQD RERYRFERCML 1Y
86*% & LQ ,WDOL JUD]L

GHOO LPSDWWR DPELHQWDOH GRY XDV RG IDol& VWUD.VESF\FMWLQHOWE
YHUVLRQH ORFDOH LQG!
ULIHUPHQWR g FRVWLWXLWD GDO FRVWRSUHOGRRWWHUHDKWALILF

LELOL VLD GDO
1HOOR VSHFLILFR_QHOOD VH]LI%QUHH[DI—D‘I\M@M@M?R/ILFM FRLVEILV E

REEOLJDWRULR SHU L PDWHULDWRFFDUULRRGEEDH B dBEREEX

PDWHULDOL ULFLFODELOL OfDVVMIGHLR@GBRGHL SXQWHJIJIL L
LO ULXWLOL]]JR GHJOL HGLILFL PHGLDQWH
x PDQWHQLPHQWR GHOOH PXUDWXUH VRODL H FRSHUWXUH
Xx PDQWHQLPHQWR GHO GHJOL HOHPHQWL QRQ VWUXWW X
LQWHUQL
x JHVWLRQH GHL ULILXWL GD FRVWUX]LRQH




Xx ULXWLOL]]JR GHL PDWHULDOL &ULWHUL GL DVVHJQD]L
&RQWUROOR DPELHQWD

X FROQWHQXWR GL ULFLFODWR WDEDFFR SUHUHTXLVLWR
ORQLWRUDJJLR GHOOD ¢
x PDWHULDOL HVWUDWWL ODYRUDWDLAORYBRGRWWL D C
,QFUHPHQWR GHOOD YH
PDWHULDOL UHJLRQDOL 3LDQR GL JHVWLRQH ,$4
3LDQR GL JHVWLRQH ,$4

GHOO RFFXSD]LRQH

1HOOD VH]LRQH 4XDOLWj DPELH@WOD H XIRErQ RO Y EBQNE iR
GHOO DPELHQWH LQWHUQD UIHMS)HMV\EIRQMWMJ%PD&E\TW@J’@EQELS

WUD WXWWL L FULWHUL SHU O%XBWWHISDI{Q & PIEIE 8 XMFWHIF § Y
X e SiDYLgHQWD]LRQL

ILQL GHOOD WHPDWLFD GL JHVMWRIRQ/M YA WSWIHOU LHDOVYRgH OB

OHJQR FRPSRVWR H ILEU}

VRVWORFHYH SHU JOL DGHVLYL L MVLJLOKRQWIRObRPIHYHW LHYD

ILQLWXUH SHU OHJQR OH SLWWXHH H %@W&RL Gj-mjﬁ/[ﬁ(y

LOOXPLQD]LRQH
YHIHWDOL &RQWUROOR HJHVWLRQ

/D ULGX]LRQH GHL FRQVXPL HQHBDHJWLRL%’EP@WMUEIB%D

YDORUL]]D]JLRQH GHOOH PDWHULH SULPH&RPF'?(NNW)QQ)UIQRVWHLU(
H QDWXUDOH H YLVLI

WHFQRORJLH ,0 ELQRPLR LQQRYD]LR}QHSH\UHLF(IQRGBFHJQENSIB]NY
/IXFH QDWXUDOH H YLVLI
UDSSUHVHQWD XQD FKLDYH GL GRVSW X ODRDGEROEID ¥RVVOH Q IcE b ¢

VRVWHQLELOLWj FL ULIHULDPR DQWSWRORH YHRWEKH cEBOR %V Do

GLPHQVLROL IRQGDPHQWDOL TXDOL oLplo EQXE SE SRPD SXE
+ , &RQIHUHQ]D 218
VXOOY$PELHQWH 8PDQR

x /D6RVWHQLELOLWRYYRELR QMDD CGAD SD F LW, &L 8 §RVHUYYBULF

QHO WHPSR OH WUH IXQJLRQL GHooOfNDPELRA\WG FLRE 4

L HLL
IRUQLWRUH GL ULVRUVHIOD wxemmwngﬁﬁgggﬁ\g%%wgoﬂsm

GLUHWWD GL XWLOLWj GXUHYROH H VRVWHQLEL®

, &RQIHUHQ]D (XURSH

X ID6RVWHQLELOLWGHHEROQWPLFRPH ODRFDOSOQHELWI] GDROKRUJ
6HFRQGD &RQIHUH

VLVWHPD HFRQRPLFR GL JHQHUDUHyxo@B FE@/W}/FR QGKl

U

LQGLFDWRUL HFRQRPLFL FLRq SURGX AT s8R ETM R oHE
VRVWHQWDPHQWR GHOOH sRsROD]LIthPDW;Fﬁg,H‘URF‘""QR]D (XUR.
&LWWj VRVWHQLELOL +D(
.., &RQIHUHQ]D $PEL
*'WHERUJ 'LFKLDUD]LRQ
VXOOD 'LYHUVLWj &XOWX|
:RUOG 6XPPLW RQ 6X
"UYHORSPHQW -RKDQQHV
)9 &RQIHUHQ]D (XURST
FLWWj] VRVWHQLELOL $D
5LODQFLR GHOOD VW
/ILVERQD IXVVHPEXU
9 &RQIHUHQ]D GHOO
8QLWH GHGLFDWD DO FOL
&RQIHUHQ]D VXOOR \
VRVWHQLELOH 5LR 5LR




x ID6RVWHQLELOGWILVQRMLID GRPH OD FDSDFLWj GL
JDUDQWLUH FRQGL]JLRQL GL EHQHVVHUH XPDQR VLFXL
LVWUX]JLRQH HTXDPHQWH GLVWULEXLWH SHedetelODVVL H S

,O FRQFHWWR GL VYLOXSSR VRVWIHQPLEFROWDIHQQH IRUPXODW
QHO QHOOYDPELWR GHOOD &RPPLVVLRQH ORQGLDOH ¢

Ambientale Socio-culturale

6YLOXSSR :&(' TRRQBE®XVH FKH DPELHQWH H VYEOXSSR QRQ

JLIXUDQWHUD]LRQ
SRWHYDQR HVVHUH FRQVLGHUDWHLGKIR Qlyy | 0XSSR VRVWHOLEL

SURSRVH Of DSSURFFLR DOOR VYLOMWSSERNErwviLvruuyer OH
OLYHOOR DPELHQWDOH HFRQRPLFR V®FLDOH H GHO PRQGI
FRQFHWWR GL 6YLOXSSR 6RVWHQLELOH YHQQH GHILQLWR
%UXQGWODQGRFRPHOXSSR FKH ULVSRQGUWBQ‘@ Q¥;¥$‘éﬁ+

JHQHUD]JLRQL SUHVHQWL VHQ]D FQH&@RP@%\éﬁqH%ﬁgyyﬁgﬁiﬁ

IXWXUH GL VRGGLVIDUH OH SURS\U—LU-IDB-IIA/U_GHO 'ULVF@F'F‘RUQJW-IWI

DPELWL DPELHQWDOL VRFLDOL HI'(XLH]lFE(_QJFEBLWFMR%ﬁL*Mﬁ&B(]H
GHOOH WBRCORJLD (TXLW)LIFR@RPIDz UDJSJBL@SQ§J[B%{/LIE)@L QRQ GHYF

VVR GL ULJF

OD VRVWHQLELOLWj TXLQGL LCRBWHQHEXQRE QW Rr &HOLORR W\
DPE

GLSHQGH GDOOD FDSDRDWjHGHO0QL)RRAH BT ¢ RQBL0ES
YLVLRQH DQWURSRFHQWULFD LQLlM\ANEW(ﬁ@Fd#QWWN\ﬁN'tVH'

RFN GL ULVRUV
O HFRVLVWHPD TXDQWR SLs OD vm&wmwupwmgmwbuh&Raw@@

VSHFLH YLYHQWL SLXWWRVWR OH JH®G® U DILRGILCHKPOHYWMHRUH L

VRVWLHQH OfYLPSRVVLEI
&RQVHUYDWLRQ 8QLRQ 81 (QYLURQPHQWX @ RYUDRBR HFr@GRPI

QWLOXL LQFUHPHQWL
)XQG IRU 1DWXUH SURSRQH XQD YLVFL[RQ:MUS:L-FK]FD\RQE)D@HKFFK(

FRPH :XQ PLJOLRUDPHQWR GHOOmHGKXDatyh 'GH 8P ¥JMBOR
FDSDFLWj GL FDULFR GHJOL HFRVUDWHBIHYEW S SRYWRV G LY
1IHOOTHYROX]LRQH GHO FRQFHWWR H&HOBIRARRVWARQGEERDL W |
SURSRVWH GD +HUBHQQHDIDWBXFRHUDWWXWWR Ffq LO

SDVVDJJLR DG XQD YLVLRQH VLVWAPLARMWIEHOOH LQWHUHOTL



HFRQRPLD H VRFLHW] H TXLQGL SIDWO/®@DDY KWIDRQH GL HTXLOLI
YLVLRQH FRQFHQWULFD GHJOL DVIWHWWWIO GHOOD»WVRVWHQLI
OfHFRQRPLD DO FHQWUR GL WXWW®R SKZX ITEQQRYD]LRQH
HVVHUH FRQVLGHUDWD FRPH LO PRWHARDGBIOOR VYLOXSSR HI
GHOOYRJJHWWR VSHFLILFR GHOOYLQQRYD]JLRQH q SRVVLEL

LQQRYD]JLRQL LQ WLSL FDWHJRULH JLIXUD(TXLOLEULR
GHOOD VRVWHQLELOL\

/ITLQQRYD]LRQH

X .QQRYD]LRQH GL SURGRWWR TXDQGRGLVSRQLELOLW] GIHP
DFTXLVLWH PHGLI

QXRYL SURGRWWL R LO PLJOLRUDPHIWHFOLFR VFLHOWEWE

LQQRYDJLRQH VL V
HVLVWHQWL VXFFHVVLRQH OLC

IXQJLRQDOL FLD
X ,OQQRYDJLRQH GL SURFHVVR TXDQGR RSSRUWXOLW]| vEL R

PLJOLRUDWH PRGDOLWj GL SURGX]LRQtPG DSSOLFD]LRQL
FKH DOOD ILQH WL

X ,OQRYD]LRQH GL PHUFDWR TXDQGR VVXO PHUBDWRR QO
GILQQRYD]LRIJHD S Sq
YHQGLWD SLes HIILFDFL PDUNHW SXOO FQHO
OTLQQRYD]LRQH
, PRGHOOL GL VYLOXSSR GHOOYT LQQRYD]LFQHFHVVLWj GLVSOU D
QOXRYR ELVRJQR

VHFRQGR GXH PRGHOOL GLVWLQWL HVSUHVVR GD- XO
t $SSURFFLR 5DGLFDOH q TXHOOR Fih F~HUFDWRIRUWHPHQW
FRQVHQWRQR GL LPPHWWHUH VXO P HRKH\ QX

Technology vsh Market pull

FRPXQTXH QRQ VRQR PDL VWDWL SUHVMHQWL XO (PHUFDWR

Fabbisogni

GDOOYDSSURFFLR LQQRYDWLYR )GHOODFLRHEGRORIE"X VK

OTDSSURFFLR FKH DWWUDYHUVR ORRWH JXSSR GtwQXRYH
FRPELQD]JLRQL WHFQRORJLH GHILQLVFH QXRXH D$8&4LFD]LR
SURPXRYHUH SURGRWWL H SURFHVVL SUHFHGHQRWHPHQW
/ITLQQRYD]LRQH 73 KD FRPH LQSXW @MWSELFHUFD H GHOOR 6YL
Of DSSURFFLR FRQ ODUNHW SXOOHQIHVE®L@&¥SSD DveSDrkldV L U

output mercato Output R&S

PHUFDWR ,0 ELVRJQR GL VRGGLVI\/DIRJI—ULKQ[‘)“L'EEX“ﬁnmnR'aIG'FE/Q'V\}EQ]D

OR VYLOXSSR GL QXRYH FRQRVFHQIHQWR¥|GL PHUFDWR (ODERpE
GHOOTDXWRUH

VROX]LRQL GL SURGRWWR SURFHVVR R VHUYL|LK



OfDGDWWDELOLWj] GHL SURGRWWISR HWIW W

Ben:

GHOOH WHFQRORJLH OfDXPHQW GWMD OSURSNWWLYLWj H FRPS

PLJOLRUDQGR OfHIILFLHQ]D GLOXWLOWUREX)LJIXUD /D VRVHQLEMW
SROLWLFD GHOOD *UH

3URSRUUH GHOOH DJLRQL ILQDOL]]DWH D® (ODERUD]LRQH GHEIOW
QHOOTDSSOLFD]LRQH GHOOD VWUDWHILE /D 81(3 g XO RUJIDDC
FRQFHWWR GL *( KD VXELWR GHOOH NYRg-QWHUQDILRQDOH Fig

FRQWUR L FDPELDPH

SDVVDWL GDOOD SULPRUGLDOHJEHIH®RJQFIDYRUH GHOOD WXW D@

GHOO XVR VRVWHQLELO
FDUDWWHUL]]IDWH GDOOT HFRQRPFEIDLI—L@WQDWXUDOL W

PHGLDQWH OfXVR GL IRQWL HQ H UIRIPASLOFHK\- 6HFRQGR OD GHILg]L
DUWLFRODWR GL VWUXPHQWR GDL $HRWXKRL:%&6' :RUOG %XVLQHNAMY

IRU 6 XVWDLQDEOH 'HYH
EHQL H VHUYL]L VXOOD EDVH GLQTEHRWQWRE |/ r 10D EODsFDSDF

YLHQH VFKHPDWL]]JDWD FRPH OYDPEBWRWHFRQVHIQDUHT PHUFH
FRPSHWLWLYL FKH VRC
ILQDQ]JLDULR H LO FDSLWDOH DPERWHIRN DD XxPpoL H FROGXFDQRW

DQDORJLD DO EHQHILFLR SURGRWOR/ G MDO( XPOLW] GHOOD YLWRy
SURJUHVVLYDPHQWH O
WHUPLQH DQFKH OD GLIIXVLRQH G3HOROHMS MYH O LQWHQVLWj GfXVWL

ULFDGXWH SRVLWLYH VFHQDULR IXWY(lHJLRC)S\gLXOQL]é?Y(V:OGO);UV[\),g\gHq

FRQVHQWHLGH GDOOD FULVL DPELHQWDCFDSDFLWj GL FDULFR V¢
SLDQHWD” 3HU Of2&6

HGLOLJLR FRQVHFQRORLERDHYHUGH VL G 2U3D0OL]IDILRQH SHU

GL PRGHOOL GL SURGX]JLRQH H R’D'W*HU'-DO'sHO?S.FLYFLLOHXQS]ERF(RFQR%@P%

6HFRQGR 8AaDP3*( q XQ HFRQRPLD XKKHP LSII®W'HFRORJLFKH VRQR XVD\
, LQFRQWUR DL ELVRJIQ

EHQHVVHUH XPDQR H DOOYHTXLW,|] VRFLD(Oﬂ(($ $IHQ]LD (XUR§|¢[§

ULVFKL DPELHQWDGERKWROHFKHEDWY LMWQHU PSUHVH q LO *PDJJLRY

PLQRUH XWLOL]]JR GHOC

VYLOXSSR RFFXSD]LRQDOH q HWNHPRQRWI: UL

OfXWLOL]]IR GHOOYHFR HIILFLHQ]D



/fHFR HIILFLHQ]D VHFRQGR OD GROUQE|@> @ ( 0DQJLOL & H ¢
HVVHUH LQWHVD FRPH 3UDSSRUNROM®DORLLY YHOXSSR GL SURGRYY)

DPELHQWDOH" R FRPH 3JUDGR FRQ ERQm?\'jgggGngg'leiHW
0 .

GHOOfLPSDWWR SHU OD SURGX]LRQH GBIDYDQIDWD IDVH GL XVR
UHODWLYL PHWRGL
SURGRWWL H GHL VHUYL]L RITHU®D TRMCOTLGRQHLW] SUDWLD XF
WHFQLFKH D FRVWI
3XQWDUH VXOOH FDUDWWHULVAKHFIGH HEPDVVLPD OD EDWH VGG
VYLOXSSR FKH LQWHUHVVDQR LOURHWDWRINGLVYEROH LEWEML 28

LQ PRGR JHQHUDOF
SURFHVVL SURGXWWLYL D ULGFUWW@LLCPISDOﬂLPSDWW'RDP\EXHQV\OH

GHOOH ULVRUVH FKH LQ TXHOO Rt $/HIH HIMFRPSOHVVR’ 41UV
$YDLODEOH 7THFKQLTXHVY FRQVHQWISWGRFE HF |
SURGXWWLYL LQIDWWL VL SXz GORQQHDUGLXQ DSSURFFLR
WLSR OLQHDUH PD EHQVuU GL WLSBR FLUFRODUHI/DEWAY UDWHJ

)L UDSSUHVHQWD LO SULQFLSLR VXOHRXL VL

Residia

/IYHFR HIILFLHQ]D VL UDJJLXQJH DWWUDYHUYV R
5LGX]LRQH GHOO LQWHQVLWj] GHOOH PDWHU
5LGX]LRQH GHOO LQWHQVLWj] GHOO HQHUJLD XWbQL]]DWD

5LGX]LRQH GHOOD GLVSHUVLRQH GL VRVWDQ]H"W-RWV LFKH

S5LFLFODELOLWj) GHL PDWHULDOL )LIX 6FKHPDW
HFRQRPLD FLUFRODUF

2WWLPL]]DJLRQH QHOO XVR GL ULVRUVHOLQHDUH

$XPHQWR GHOOD GXUDWD GHO SURGRWWR
$XPHQWR GHOO LQWHQVLWj GHL VHUYL]L

BURSRUUH LO FRQFHWWR GL HFR]JHIMIFILGHQLIBFDSHU L SURGRYV
IRQGDUH OD SURJHWWD]JLRQH GHO VWHPHPD HGLOL]JLR VX
FRVWUXWWLYL HFR FRPSDWLERQD SXlze & IQS HGHHWIHOH OYHFR H



GD FDUDWWHULVWLFKH LQWULQVRKH/ GBI ™3~ " ERFoFleR @R

UHQGLPHQWL PHVVD LQ RSHUD HFFLG( On Snu LoaLF HV

YLUWXDOH GHL WL’
GHPDWHULDOQHDQRPLBQRGXBGW IVRMX G L VXO(VWDWR DWWXDOHD

RWWLPL]]JDQR LO UDSSRUWR FRVWLDE}HRQ GHPDWDULDOLIILRQSUR
VLIJQLILFD PRIRHIUD W H

FRQIURQWDQR OH WHFQRORJLH HRPEURGPLQRUH PDWHRGBWWH
QHL UHODWLYL C SUR

OH HPLVVLRQL H OR VIUXWW DIPIH @W RT)GHH(IDEEULFD]LRQH ILPD

ORUR HIILFLHQ]D VXO SLDQR BB QRRLFR /HDQ SURGXFWLR’

HIILFLHQID GHL SURGRWWL HGILOHOOVIGEL S TRV 6 Hup xQLUF

SHU TXHOOH ULVR
ULVSHWWR DL PDWHULDOL DO MF\MWTXDOVLDVL DOWUR? H

ULFDGXWH VXO VLVWHPD HGLOL]JERPYMW |OD FUHDILRQH GL YRO®}
XQD YDULD]LRQH

UDFFKLXGH LQ VH OfHFR VRVWHQ@HBLOUW¥GHOO HIILFLHQ]D 3DW
GHOO RWWLPL]]D]JLR

VHEEHQH VSHVVR VL WHQGH DG DIWRHMOWULGX]LRQH GHJOL VUPL

. GL PHWRGL HPSLULI
SUHFLVDUH FKH VRQR FRQFHWWL GIXMWErFKH FRQWD GDYYHUR/ W

GHILQLWD FRPH TXDOVLDVL PDWHMMP K g 400D oxUp & VWL

VXR GLYHQLUH FRQWLQXR PDQWLMQIWRQ 55 0rwirorassin o HIF

UHDOWj] HFRVLVWHPLFD LQ FXYR/VELWRERPELW HG JHW
GHULYD GDO JUHFR 3ELRV’ FKH PARSODWLw. i cvwe 1 wirw OD)

Mlatoriali

OHWWHUDOPHQWH OD SDUROD’ VIXQRIGEDXOIDUWHELSDUH L
SRVVLELOH GHILQL]JLRQH GHO FRQ¥FHWWRDORAMEDWEEH HFVVHUH

. Fizpamio enersis 2 materisli in

PDWHULDOH SURGRWWR DWWLYEWQWLS}NH:%@R@M#G'@HO V X

lita

SURYRFKL DOWHUD]JLRQL DO FRQWHN@RKDIPXHHOH LQ FXL
FRQWUROOR GL TXDOVLDVL HIFROWR H) R K DA XMk D H

H LO FRPIRUW GHOO XRPR /LPLWDIQIIEFBlOIfTMEHQQj\ZLéHUIQILLRQL
BRVWHQLELOLW) IP@\WAHWLOODR VL SRVEERQR GHITOLUH
*  Diponibilith  materis  prims
VHIXHQWL UHTXLVLWL EDVH impisgate

. Ridurione flussi di materiali

t8WLOL]]JR GL PDWHULDOL HOHPBEWH HYY¥HEEEROGINQWL "ULFL

. Riciclassip = rinso degli scarti
SUHYLVWR XQ HOHYDWR XWLCRIH}SFR@I—H.QR/\DMMR_LM ok a\_ﬁgzl’_nGHPl- QWI
icadute sul siztema adificio
SHU GLPLQXLUH L ULILXWL SURGRWWL *  Recoparm = npasino & st

ad edifici ssiztenti
. Eanassara tammodgomathicn
] Fidurions dai conswmi snarmatic
] Mliglicesmanto dalls condizond di
illeminesriona

L] Ridurions dall"inguinemanto
acestico 2 apmecforion

L] Ridurions dall"inguinemanto
slsttromasnstion

7DEHOOD J/LFRPSDW



f8WLOL]]R GL PDWHULDOL HOHQIRIWWQ]HDRR—P@R H’ W.L DG HOH
RVWH OLWj LQ HGL

ULFLFODELOLW,| UHTXLVLWL GL HFRFRP

JHWWL GL HGLILFL
f*HVWLRQH HFRFRPSDWLELOH GHQ FFIR@WMIEPMLI-#L@}EY@LQRHHMW#

HQHUJHWLFL H L OLYHOOL GL D®TMLQDWWQWRRGR pkbs: BRHTRE
UHOD]LRQH DOOH GLYHUVH RSHOOJXRQIOBJR YENWGHQHO FDQV
ULVRUVH H GHOOH GLYHUVH VRVWDQ]H DOOD JHVWLRQH ULIL>
f8WLOLIIR GL WHFQLFKH FRVWURE D YH. R CH ATPR O WL QR LIFO

YLWD RFFRUUH DGRWWDUH V UDW HE® IL WIBRDMN BB W WRIOHL GHQ R

DWWLYLW GL
VHSDUDELOLWj] GHL FRPSRQHQWL GI—G)LQJH—#Q:I;mbELd?qLG&\M

HPUQ ¥
GHPROLILRQH H UHFXSHUR /H SRWULPOEBFoeL xIH FxEH U
FRVWUX]LRQH DOOD ILQH GHO FLFOBD@@%&%W%{@@@Q;WF@C&

FDUDWWHULVWLFKH FRVWUXWWLYH GHOO‘EH%%ELSPQ’VFSH%}WDOWLWJ 'c[

$5LGX]JLRQH GHJOL LPSDWWL QHJDWRWQHFRWOONLWSRRR DJ LRE
DYYLDWL D SURFHVVL C

PHGLDQWH XQ SLDQR GL PDQXWHQ].LYR—QEUHR[I}WD—D(DU—RUEDSUI-H\Fﬁ
ULGX]LRQH GHJOL LPSDWWL QHJDWGY(I]LQ@&EDQDYLIWF]EIS?NQL]%QH U
GHOOYXWLOL]]JR GHOOH ULVRUVH H VRVWDQ]H WRVVLFKH QRFI
f8WLOL]]JR GL PDWHULDOL HOHBPWQ VG HX 6 RPGHRYQMVOVL FDUDW
GXUDELOLW] FLRq GHYRQR DYHUR XQODYYWWDXWLOH GXUHY
XWLOH GHOOYJHGLILFLR

f*HVWLRQH HFRFRPSDWLELOH GHL DRIRX®IW RFFRUUH SUH)
JHVWLRQH GHO ILQH YLWD FRQ UQBQEDH®RQMHQSHFLILFKH VX
H FRPSRQHQWL VRJJHWWL D UDFERRWMB FXSHUR{IB]LDWD FRQ
WUDWWDPHQWR ULVSHWWR DO®RVWIDWXYIDRQ@RWDOH GHL UL

GHPROL]JLRQH



/IH VWUDWHJLH GL SURGX]LRQH *\WRURDIOHHQWDWH (FRORJI

/Y HFRORJLD LQGXVWULDOH q XOQLRRWRHARGHOOH VWUDWHJILF

RULHQWDWH DWWXDOPHQWH FR®@Y TXWLVMPR 6/ IfBRIPAHRM U DV Y X ERL
RWWLPL]]JD]JLRQH GHL |

FRQWULEXWL PXOWLGLVFLSOLQDH!I_LRIQI-H)FP(IEJ@@RWEJRHPHOIREDLHV\BW
SSURFELR HFRORJLFR
GHO UDSSRUWR LQGXVWULD DPELHQWHW(BQU@FOD/\({_S@J)Q‘gN

DSSURFFLR SURGXWWLYR SHUPHWHUGVS%@%@@@@E]?&@VXQﬁ%@
FRQFHWWR GL VRVWHQLELOLWj QWDGMWHIRYR F\Fg&;@{ﬁ@_&ﬂzu

SURFHVVR SURGXWWLYR VL WUDGXFFH(HV%DGLEPFRQDSJ(\)@;Q%%IH ‘M

IDVH GL YLWD GHO SURGRWWR FKﬂHVMUM@E:ﬁgDHLI?{_FEH IEFESQ PDIY%/JVWL"}\CL

SULPDULH LQFHQWLYD OD GLIINOWHHRQB GHH‘@WU[DI%‘QI.L—EEILFRVGL P Q\&t
RWWRSURGHF
D FDVFDWD GHJOL RXWSXW GHL GLQRUNQ VLVWHPL SURGXYV

VLQHUJLD PHGLDQWH OD VWUDWHILDDGHOOD VLPELRVL LQ
GLIIXVLRQH GL TXHVWD PHWRGRORJLD\/FR'IFRO;B:JFJLFD GL JHVW I

WWR F
YLwi LQG)
T—?OOH UL
SUHYHGD OYLPSLHJR GHOOH ULVRUVH LQ ﬁ?—' GEFEW D W
FDUDWWHUL]]JDWD GD XQD SURlX]]I—LLRFQHLGISE\IIJJXEU_g?:VIz/FITPl[J)bV(lBRWW
FKLXVR GHO SURFHVVR SURGXWWDYIRQGEXOMDGHOOD VLQHUJLD: HAQ
1HO JURVFK DYYDOHQGRVL GLPLQODMQM@ -QCXVWULDOH HF
LO VLVWHPD LQGXVWULDOH DIINVWD LFKNROR SXzHDY HUH OfHF
LQ JUDGR GL

fULGXUUH OD SURGX]JLRQH GL ULILXWL QHL SURFHVVL
tPDVVLPL]]DUH O LPSLHJR HIIDEWHRQM & HLHSE UFDGRMUAD ML GL VF
ILQH YLWD

tJHVWLUH JOL LQSXW H RXWSXW GHLOVLVWHPL SURGXWWL

LQWHUDJLUH WUD GL ORUR



SURJHWWDUH GHL SURGRWWL YILQWDOL]]DWL DO ULFLFOR ULXVF
1HJOL VWHVVL DQQL $\UHV VSLHIDGXWWBRROHWWR GHOOTH
PHGLDQWH OJLQWHUD]LRQH WUDJEXWRWRIHWNVRVWHARQRVIHUD )
FKH SHU UHQGHUH HIILFLHQWH L@ P RVHER T RGBT HES iV R FF
FDUDWWHUL]]L VLD OD ILOLHEDRMURGXWRVSPEL HRMOHUEEWPOD G

SURGXFD ULILXWL H QRQ ULFKLHGEL®RYVDN2UIJDRGSILHEGWH UL
. SURGRW'SURGRWWR
JHQHUD H QRQ GLVSHUGH OH ULVRUWGHOQDWXR®Q Locx Q1D oH

JHVWLRQH GHL IOXVVL SRWUj PLIMBWRUD Ultg '\ By H&RPSHWLLIRR®H

3DUFR
FKH OD JHVWLRQH GHOOH ULVRUWI-I-UHﬂ[B1$:S(FRVLVWLQGX\7\AYW%R(J;P(

DWWUDYHUVR VWUDWHJLH FKH ULWBUGBILFFKOD ILFFKROR SUR
HFRORJLPHUFDWR

/&' RSSXUH DOOYLQWHUR SURFHVVR |SJAPCXW3URGRILRRHGL
$QDERbL*HVW R

H
LOQGXVWULDOH ,Q HQWUDPEL L FBYRFHWERWDEPR ) TRH|[SURPI

WUDVIRUPDILRQH GHL 10XVVL HIGR MBOKUPG ool sy R 5 TR YR
VD

6 XFFH &UHVYFLW
HFRQRPLFR OLQHDUH D TXHOOR FLUFROPXFIRYIETH LD

)J)LIXUD 6LPLOLWX@ULQL

FIS0RS W 'mm'_hmml: WHFQRVIHUD VHFRQGR $
lMTlTE -— o I -V LAvORANS ] oecuscasm ,
Ay gy o

MODELLO LINEARE

L5~ Ly
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f | — commanen | /JLIH &\FOH 'HVLJQ
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L'ECOLOGIA INDUSTRIALE £ AN - s |
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OIMATERIAED ENERGIADA  RISORSE 0o rm®” Ly
LINEARI A GIGLICI LIMITATE MODELLO CICLICO JLLINITAT)
JLIXUD ORGHOOR HFRORJLD LRGWWYWULBOD JH )
LQGXVWULDOL YHUVR XQD VLRI[—LRIV[D_P\HUHEDQW\U> @ 0 JUDQFR 2%)6)]L
> @ LOQGXVWULDOL YHUVR X

DUFKLWHWWXUD SURGXL

6HFRQGR 0 )J)UDQFR LO VLVWHPD LQGHK' .Uv
FRPELQD OD ELRFRPSDWLELOLW,| oD ]D]L

LQWHUIHUHQ]D ,0 FRQFHWWR GIUH BRIQDURQWRIUIHUHQ]D S



DWWUDYHUVR L FRQFHWWL GL WHEBQRFRMLWFOR H ELRFLFOR Sl
9H]]ROL L TXDOL GHILQLVFRQR OYfHFRQRPLD LQGXVWULDOH F
SVLVWHPD GL SURGX]JLRQH H FRQVXPR RUJDQL]]DWR L
DSSURVVLPDUH LO IXQJLRQDPHQWR WHO WIRWNRHPD QDWXUDOH
WHFQRFLFOL H ELRFLFOL’
L WHFQRFLFOL VRQR FDUDWWHDL]HRW®L LGBIORKADL 3 QRQ = LQWI
QDWXUDOL SRLFKp L SURFHVVVNIENWMMAHQORFLFOR VRQR 3FK]|
RYYHUR 3ULXVDQR H ULFLFODQFRRWRWAOR LR PDWHULDOL " Q
FRPXQTXH LQ FLFOL LQGXVWULDOL
L ELRFLFOL LQWHJUDQR OD ISORPGXAURQH RWWRLIFA QOGR QHL F
ULVRUVH ULQQRYDELOL H PDWHULDWOL/FEELRFRPSDWLELOL H
VFHQDULR GL ILQH YLWD GHO SRRORWWWBYHURROWWL TXHOOR
ELRGHJUDGDELOLWj] LO SURGRWWR BWHzXBVVHUH VPDOWLWR
ULILXWR

/I THFRORJLD LQGXVWULDOH HLO PHWDEROLVPR ELRORJLF

,Q TXHVWR VFHQDULR SURGXWWLYR GRYH OTLQQRYD]LRQH
SURFHVVR ¢ DWWXDWD DWWUWVYRYDRVS PHER XRILD H OfLQG.
WHRULD VXOOD VRVWHQLELOLW,]HGLQSIRRG®RWWER DQFRUD SLs
J)LQR DOOD GLIIXVLRQH GHOOD :WHREDRRXGIXOOD FXOOD DOOD
HO %UDXQJDUW OJLPSDWWR memmm%@aoﬁﬁgﬁﬁ\@bg
FXOOD DOOD WRPED FLRq GDOOD IDVHg o SiETLSWR & Xk
GLVPLVVLRQH OF 'RQRXJKW H %UDXQUBUW" TIiRY PBYRIEKHS
SURGRWWL VRVWHQLELOL RFFRUUM IXQB SURDHWWDI]LRQH ~ EL
3,0 QXWULPHQWR ELRORJLFR g XQ PDWHULDOH R XQ SURGR
ULWRUQDUH QHO FLFOR ELRORJLFR SHU HVVHUH OHWWHUD(

PLFURRUJDQLVPL GHO VXROR R GD DOWUL DQLPDOL



$FFDQWR DOOD SURVSHWWLYD GLDFRRQ¥FBBVLRQH GHO FLFOR S
DSHUWR WLSLFDPHQWH LQGXVWIUAD @HH O) @D QDWW X¥XWBOR FKLXYV

)LJ

VL FROORFD OD WUDVIRUPIDQLRW®Y
FLFOR SURGXWWLYR GHO SURGRWWRLSH B\ L M

FFQRORJL[

WLSLFD GHOOTLQGXVWULD W VGIFJQRQR DLEH v DVVD 009X\
&OHDQHU 3URGXFWLRQ &Lz FKH WRQWA WL@IXH OD
WHFQRORJLFD q OD JHVWLRQH GHOLQHR("'L"}’;‘('U‘D "-nggmag”ng
ILOLHUD SURGXWWLYD QHOOD VHFmQe-'tXWt SUH
SUHFDX]LRQH GHOOJLQTXLQDPHQWRVR om_u-quFﬂ)""' QWD

FRQWUROODWR DJHQGR D PRQWH GHO®D" “IﬂV

SURGXWWLYL

(QG RI 3LSH

&OHDQHU 3URGXFWLRQ

OLQLPL]IDJLRQH GHJOL HI
GHO SURFHVVR SURGXWW

I IBUHYHQLUMOIOH HIITHWWL
LYR

YLIXUD
ULILXWL

&LFOBRVFKIKXVL

OLQLPL]IDJLRQH ULILXWL

BUHYHQLUH L ULILXWL

(T XQD 7THFQRORJLD Fk

&RVWL ULGRWWL

BUHYHQLUH OD VSHVD

XWLOL]]IDWD SHU ULGXUU|

&RQWURPLVXUH DOOTXVF

LOHULILFD GHJOL ,QSXW H

GHJWLILXWL DO WHUPLQH GHI
GL SURGX]JLRQH ,0 WUDYV

BURFHVVR SURGXWWLYR k

1 ORGLILFD GHO SURFHVVR

SUR QTXLODQWL LQ TXHVWD

,QGLYLGXDUH L SUREOHP

|l ORGLILFD]JLRQH GHO SUR
PLQLPL]IDUH L ULILXWL

FHVWVREVROHWD DYYLHQH D YI
SURGXWWLYL /TLQQRYD]L
GL SURFHVVR SURSRQH C

7TDEHOOD
BURGXFWLRQ

6LQWHVL GHO O HWIHAMRQ B DIOH. (GG | RH BHS

HHWHFKQRORJ\ RYYHUR OH
FKH LOQGLFDQR SURGRWW

VHUYL]L FKH ULGXFRQR L

ULFKLHGRQR LO PLQRU Q>
QRQ ULQQRYDELOL FRPH :



$JLRQL SROLWLFKH H QRUPDWLYH

1IHOOYDPELWR GHOOH SROLWLFKBHDPEHEBQWIF&KIH SRVVLDPR L(
ODQJLQL H 9H]]IROL GHILQLVFRQR FRPH OH 33ROLWLFKH
JHQHUDI]LRQH  RYWHURHQWHODHULRULHQWDUH OR VYLOXSSR
VLVWHPD GL SURGX]LRQH H FRQVXPR VX FXL q EDVDWD OD VR
Of{RELHWWLYR GL VRVWHQLELOLWj] SDUWHFLSDQGR DOOD
SROLWLFKH HFRQRPLFKH &LQGHKKWHW VL DIAIW WREHDI®WH FRQ
TXHVWH QXRYH SROLWLFKH gq DIITURQWIDMHWGID TXHVWLRQH L
OfLQGLYLGXD]LRQH GL VWUDWHILH7WBFIXQIFKH HFRQRPLFKH
VWUXPHQWL FKH FDUDWWHUL]IDQR TXHVWD QXRYD YLVLRQH F

XxOH SROLWLFKH LOQWHJUDWH GILOWHUYHQWR ,33
XxXLO *UHHQ 3XEOLF BURFXUHPHQW *33

xOH SROLWLFKH GL SURFHVVR (0%6

xOH 3ROLWLFKH DPELHQWDOL GL SURGRWWR 32(06

/ID 3BROLWLFD ,QWHJUDWD GL 3URGIFFWWR ,QWHJUDWHG 3U

3HU SRWHU LQFHQWLYDUH OTXNR GLOQSURGRWWL HFR LQQRYD
PHWWHUH LQ FDPSR OH SROLWLARKBOGLUXGK]JLUBRRQDOH GHOO|

GHL ULILXWL g EHQH DYYDOHWBVIRGRW R 3I—WL(§‘LW@HPH HIRF

,33g XQD VWUDWHJILD HXURSHD SURPRV\,PD*WFRIQG(E'BJ W HVYDBXPH
HFQRORJLFKH HG RUJE

XVDWD SHU UDIIRUJDUH H RQWI-DQNMJEPU‘NW@Q-IR DREO KWL F
XQYRUJDQL]]JDJLRQH GL
ULJXDUGDQWL L SURGRWWL H L VRUGL]|XURHUL SURPARY HEYUR

PHUFDWR SLe HFRORJLFR onosswnm&wﬁ&@ﬁ@ﬂ—ﬁﬁfpm SHED
ULVLHGH QHO  PLJOLRUDPHQWR RRQMUGKHEEHD D S WS
SURGRWWL PHUFL H VHUYL]JL @MMLWWW%%&9§D@QW§@$

SHUVHJXLELOL FRQ OD ,33 ULJXDUGBRWRWIODEDYR I OH. W} 0Q HIT E



JUDGR GL VRGGLVID]LRQH GHO FOLHQ®&H OfYLQQRYD]JLRQH
SURGRWWR /H SDUROH FKLDYH GHOOD VWUDWHJLD VRQR

X 1&$%

x PHUFDWR

Xx LQWHJUD]LRQH
,O SHQVLHUR /LIH &\FOH 7KLOQNLQJHEHIHEBHRI®RWWR FRQVHQW
LPSDWWL DPELHQWDOL GHOOR VWGEHXVLRQHQGWRWINH/ ®H VXH II
GHOOH ULVRUVH H GHOOD SURGKI|ORIQMLERL VKXILXWL SURGXE
SURFHVVL SURGXWWLYL FKH SRVVRQRRHOWHHUH LQ FRQWLQX
DJILHQGH SRVVRQR PLJOLRUDUH OD SUWRULD SRVL]JLRQH LQ
HITLFDFLD FRVLFFKp QRQ RFFRGWUHFRRMDRBORXRYL VWUXPH
FHUWLILFD]LRQH GHL SURGRWWL TKMHOOWWILj)YDUH LQ PRGR
HVLVWHQWL GDJOL VWUXPHQWERCRDERHDN WEED TXHOOL QRUF
'$3 *UHHQ 3XEEOLF 3URFXUHPHQWHQSMRQHRUGRUL D]JLRQL FKF
ULGXUUH OYLPSDWWR DPELHQWDIOWR GAHIFGR RGGIRWWL QHOOTD
YLWD ULIJIXDUGDQR OD SURPR]JLRQHHQWQOD FRRSHUD]LRQI
FRLQYROWL PD DQFKH XQD PDJIJLRUHFKROODERUD]LRQH FRC

DWWUDYHUVR OTLOQWURGX]LRQH FHOWG@RFHQMUWR SXz RULHQW

SOIDSSURFFLR L EDV
VROX]JLRQL SLe VRVWHQLELOL LQFBU(DIgdﬁ_LEbQGVRUQpR&Rg&QQd

SURGRWWL SL+ HFRORJLFL H SUHPLDQGRRIGNyAES W Joks
LPSHIJQDWH D SURPXRYHUH OR VYL®WXSBBWRILEHOEE NRIFAT

PLUD D VXSHUDUH O DSSURFFLREWHQ®D|GREHPRIPEFBQH POR OR
H O VFHOWD GHL ULVXO

UHODWLYD BOEBCGKINLEBRISSURFHVVL SURGXRKMHWDRIQRD YO DPIOFHRQ B R
VXOOYDPELHQWH OXQJR

GHOOD PHWRGRORJLD /&% YLWD"’

(T LQIDWWL SRVVLELOH FROWBRODOWDOGLH SHVWUQH JOL LPSD

SURGRWWR OD 3XEEOLFD $PPLQLVEVMURQDRQH KD XQ UXROR I

ULXVFLWD GHOOD ,33 D OLYHO,GRB QD SROVHIKHOR VYLOXSSI

FRQ OTDGR]JLRQH GHO 3LDQRH1PRI(RQOQHEDHUYERUGLOX®33



ODYRUR D OLYHOOR LQWHUPLQLVWRUBDD®RSHU OD SUHGLV
1D]JLRQDOH SHU 3URGX]JLRQH H &RPRPROHMRVWHQLELOL LQ
WHQGHQ]H HXURSHH

*OL DFTXLVWL YHUGL *UHHQ 3XEOLF BURFXUHPHQW

6RQR L SULQFLSDOL VWUXPHQWLXIZBWLSROLWLFD DPELHQ
[D QRUPD KD SHU RJJH\

DOOTLQWHUQR GHOOT,33 H KDQQRRQH WGERRA viwHiEkd 1Y ls¥ R WD

PHUFDWR H GL XQD FXOWXUD ®+ DWWHQWEXDaw B WEWARE 9!
OYRELHWWLYR GHL *33 g TXH]QGQLGGLLQWM@%@QH ROV G

DPELHQWDOH DOOfLQWHUQR GHL SQHDPUWQQGLQ@FTVXVH/X@%\

IDWWLVSHFLH OD 3XEEOLFD $PPLQLIMVW UWQlHF[SQ;]XliQHQY\GNOJFDQS/\(
X RUJDQLVPR L FH
QHOO DPELWR GHOOH SURSULH SROWW®EHKIH G SWdJUN ROAEX H VORWAWM

DL UHTXLVLWL L HVVD
GHOO LQWHUHVVH FROOHWWLY RR®RW WQBAAMYRD O b S TR G b

FULWHUL GL HFRORJLFLWj 6HPSUH SL3 REEnG Yy T] Rl
VWUDWHILH GL *33 QHJOL DSSDOWL sgggmmo%rgw%gﬁm

FRQWULEXLUH DOOD TXDOLWj| GNSSRHGﬁ@@@HL'G@WWHE (%’
XQD FHUWLILF QH GL

SROLWLFKH PHGLDQWH XQD 3YDOXH IRRUPRQKP’ VXFEYWRHJXFQDG

TXDOLWj SUH]J]JR H QRQ SLs VROR GL SUH]]R FRPH DYYHQLYD L
,O 5HJRODPHQWR VW
FLDVFXQR 6WDWR PHPE

SROLWLFKH DPELHQWDOL GL SUQFWVQR/P%QFYRLP@P QR

HVHFX]LRQH GHL FRPSI
ODQDJHPHQW 6\VWHPV 5HJRODP]HQ\(/2VR VWHVVR

2UJDQLVPR FRPSHWHQWH

(T XQ VLVWHPD YRORQWDULR GLDJRRW PR &mBP2DNEN RH Q(WRPO HHE O V!
FKH OfHVHUFLWD

g VWDWR L WIRROORPWMWY R 5B O IXQJLRQL FRQ LO VXSSRU

,635%
Q HG q RULHQWDWR
Xx DOOYLQWURGX]LRQH H DOO DWWXD]JLRQH GL XQ 6LVWHPD ¢

$PELHQWDOBIO®YTL QWHUQR GHOOﬂRUJD@k(b]FD]SLURQ@rHGXUH FKH
LPSUHVH

X XQD UDJLRQDOL]]JD]JLRQH GHL suRFHVR\(,QD@LMB]Q@]LDW;ULPRQ
SULQFLSDOL LPSDWWL DF
DOOH SURSULH DWWLYLW
TXHVWH SURFHGXUH QRC
ULVSHWWR GHOOH QRUPCL
LO PLIJOLRUDPHQWR FRQ
SURSULH SUHVWDI]LRQL
ULGX]LRQH GHOOH
LOTXLQDPHQWR GHL |
FRQVXPL HQHUJHWLFL H
SULPH



X XQD WUDVSDUHQWH LOOXVWUD]LRQMW KL SUHVWD]LRQL D
XQ GRFXPHQWR GL DFFHVVR SXEEOLFR

/YDGHVLRQH DOOR VWDQGDUG ,62 g XWLOH SHU G
VWUDWHILD HFRORJLFD SUHQGHQGR LQ FRQVLGHUD]LRQH
LPSDWWL H SUHGLVSRQHQGR VLVWHPILHBALWRRQLWRUDJJLR H F
GRYXWL DOOH DWWLYLWj VYROWHFIXQRHIPBSRUWR DOOJDPELHC
DJOL VWDQGDUG GHOOD 1RUPD®I1YHI@PHOHP HEXWAOL VWDELO]
(0$6 (QYLURQPHQWDO ODQDJHPHQW XQXGLW 6FKHPH q SU}
ULFRQRVFLPHQWR IRUPDOH GIHGDWWRGL, ¥QVWWHHRLLFDWRUH
YRORQWDUL GL HFR JHVWLRQH DWHN LIFXEJLCHRVPIOH LO VLVWHPD
VLD VWDWR UHDOL]]JDWR VXOOD HRWDOGHL UHDOL LPS
GHOOYRUJDQL]]DJLRQH H FKH OYLPSHYQR WO PLJOLRUDPHQW
FRQFUHWR

5HIRODPHQ &HUWLILFDI]LR

6LVWHPD YRORQWDULR &JHIWMROPP HRWRYWRIDULR
OLYHOOR FRPXQLWDULR

6WDQGDUG (XURSHR >@ 6DOD 6 &DV
6WDQGDUG ,QWHUQD]URQDMODQWH GHOO HFRLQ(
9DOLGLW| (XURSHD VWUXPHQWL HG HVS
9DOLGLWj] PRQGLDOH O LQQRYDJLRQH oD
'LFKLDUD]JLRQH DPELHQWDOH SXEEOLFD DPELHQWDOH G LPSUHV
REEOLJDWRULD 5DSSRUWR $PELHQWDOH YRERWQUEROH OHWRG

HVSHULHQ]H SHU O L«
&RQWUROOR VXO VLVWERPEWDRD®RW R/ XI0G XOVWHPRP SIHMWIGNDIWRWDPDPELH

&RPLWDWR RUJDQLVP|R6 UGWSHUPLQLVWHULDOH OR VYLOXSSR VRVWH
H $13$% $QJHOL

5LVSHWWR GHOOD QRBPSBWIR DD RRUHWSHMHNDUH OD QRUPDWLYD
&RQGL]JLRQH HVVHQ]LDGARIJHQWH

7DEHOOD "LITHUHQJH WUD &G WHNRIQBBH®WR (065 H OD
YRQWH 6DOD 6 &DVWHOODQL 9




3ROLWLFKH DPELHQWDOL GL SURGRWWR 6LVWHPIL
$PELHQWDOH 3URGXFW 2ULHQWHG (QYLURQPHQWDO OC
6\WWHPV

, 6LVWHPL GL *HVWLRQH $PELHQWDBEWDBORGXFW 2ULHQWH
ODQDJHPHQW 6\WWHPV VWUXPHQWLLGDOHMWVLRQH YRORQWD
3ROLWLFKH DPELHQWDOL GHOOYS8YLPASHFIDLEL VXO SURGRW
VWUXPHQWL GL JHVWLRQH DPELHQWDOL (0$6 H 6*$ PD
OfHVWHQVLRQH GHOOY LQIOXHQWW D]DABDGHMMDOXL SRWHQI]L
DQFKH DO GL IXRUL GHO+BQURRUOR ¥WDEWWHHOMWRFD GL
FRQLXJDUH OD IOHVVLELOLW,] VGHLLR QW MDFPELRQWOD N LVWHPL
.62 (0$6 HFF FRQ L YDQWDJRJGHOHOBLHWLFKHWWDW XU
SURGRWWR (FRODEHO (3' HFF 3HU UDJJLXQJHUH C
GHOOJLQWHJIUD]LRQH GHOOH SRO IHIGIKHHGLHSURGRWWR QHO
FDUDWWHULVWLFKH GL XQ 32(06 GHORQHDQR XQR VWUXP
GLYHUVR GD (0$6 H GD (1 ,62 PDDERWHQ]LDOPHQWH FHU'
IRQGDWR VXOOD /&% GHO SURGRWAMR RKEHWLIVHUYL]LR ,QRO\
HPHVVR XQ UDSSRUWR DPELHQWDOH GODDWSURGRWWR FKH FF
DPELHQWDOL FKH JOL LPSHJQR GGLPXJOBERUDOHQWR $ GLIIHU
32(06 g SLe HIILFDFH VXO SLDQRUDVPEKHRQWROH HOLPLQD I
WUDVIHULUH GD XQD IDVH DQOSDR®RWWRIO BHPO®RVIGLLYLWD
LPSDWWL H VHPSOLILFD JOL DMSHWRQWBHPDIOR X@GHOOH SURI
FROOHJDPHQWR GLUHWWR DO SUROFWMR LHQ TXLQGL XQ XWL
WHUPLQL FRPRHUBDOQOMR GL YLVWD VWUDWHJILFR YDOXWDU
VRVWHQLELOLW] GHL SURGRWWL FRQJQ®REBWDPHQWH DL PRGL
DJLHQGH FRLQYROWH FRQWULEXLVFBPHRWRWHQGHUH LO FRQ
FRQWLQXR DOOJLQWHUR FLFOR GL YLWD GHO SURGRWWR



/D PDUFDWXUD &( GHL SURGRWWL GD FRVWUX]LRQH

/ID 'LUHWWLYD (XURSHD &(( LPNQW R RS H L LSDOH U
QRUPDWLYD GLVFLSOLQDQWH OD FURGEK H PHUFLDC
FLUFROD]LRQH GHL SURGRWWL QHOMIDPE R OO0OD &R

PDUFKLR &( )LJ DFFRPSDJQD LO WIWG—I)R/\M/WEI)I? GD FRVWUX]L
LIXUDRJR
OD VXD FRQIRUPLWj DL VHL BERWWMWILWR @PDUFKLR &( GHL 3U

HTXLSDUDELOH D XQD FHUWLILFD]L\RRAQWDWER SURGRWWR SHUF

XQ RUJDQLVPR GL FHUWLILFD]JLRQH LWMHUWDQWR QRQ HVSU

/D PDUFDWXUD DFFRPS|
HFRORJLFD GHO SURGRWWR ILQDOH L¥L SPREWWWH cBDERv WU Xk F

GHYRQR HVVHUH FRQIRUPL DO 5HIROD PHRWWR Gt S0V o oot

,O 5HIJRODPHQWR KD DSSOLFD]LRQI—UOLLE)%WL%VMB]D 9y RYY LR

VWUXPHQWL OHJLVODWLYR TXLORGLGDQED EHOMY WD GHO L
X 6LFXUH]]D LQ FDVR GTL¢

GHJOL 6WDWL OHPEUL OD VXD LYID GIDGHWALH @H D& wHDHMIP E L

GHOO 8QLRQH (XURSHD L TXDOL VRQRi \&WWISQ%QI?&@\%%E%

GLVSRVL]LRQL GL OHJJH LQ FRQW@D\Q/R#LW@B@S{WE%Q@EE@EF'

LOWURGRWWH GDO 5HIJRODPHQWR HWW$IPRPLY OfTLQWURGX]

&35 EROVWUXFWLRQ
5HTXLAMRRVRVWHQLELOH GH@QHMMRUVM@WL&@QLLVVD FROGL

LO IDEEULFDQWH GHO SURGRWW R MGLBVWEEGR VS RGN 981

GDWL IRUQLWL FRQ OD PDUFDWXUD &( g\?VVCE\(S\]A:_LIIQXQ]bRDQOHOHF%%F)Ii%

,O UHT&KULR WMWRR'WHQLELOH GHQQB HQW RILVBD 7P RAHIM I DOOD Gl
Q Q VDFC%(%\IH GHL ODYRUDWRU

GL LQGLFDWRUL UHODWLYL XOODLR VRVWHER®EIXODWRUG HOG ISQUXRIG F

T ULXWLOL]]JR H R ULFLFODELOLWj GHOOH RSHUH GL FRVWI
¥ ULXWLOL]]JR HR ULFLFODELOLWj] GHL ORUR PDWHULDOL
¥ GXUDELOLWj GHOOH RSHUH GL FRVWUX]LRQH

T XVR QHOOH RSHUH GL FRVWUX]DEDHM GL PDWHULH SUI

HFRORJLFDPHQWH FRPSDWLELOL



/Y HGLOL]LD VRVWHQLELOH H OYf HFR FRPSDWLE]
FRVWUX]LRQL

/IR VYLOXSSR GHL SURGRWWL HGLOHMVERWOWHOL UDSSUHVHQ
QHO SURFHVVR GL *VRVWHQLELORW|l BRIQVVEWWRUH HGLOL]I
VRVWHQLELOH XQ VLVWHPD HGD@WIXUROARPBRWWR Y&AD SURGRW
SL FKH GDOOD SUHVXQWD QDWXUDICHXNjWOHO SURGRWWR
VSHVVR SHU OYRULJLQH GHOOD PIPWHWID SULPD GHOOD
GRYUHEEH DSSURIRQGLUH OYDVSHWWR GHOOY HFRORJLFLYV
OfHFRORJLFLW] GLSHQGH GDO SURILOR ®GREBLHQWDOH RYYH
SURGRWWR TXDQGR SDUOLDPR GHOWMERGHWRILOR VL HVHJ
/&$ RVVLD GDJOL LPSDWWL DPEGHQSWRGAX]IRQHUDWL QHOOD
GHO PDWHBRRGR TXDQWR SURSRVWR GD *RWWIULHG QHOOD
GHL PDWHULDOL GD FRVWUXDIYRYR \GIH G B MRWOIR/ RBQN L @ HU D U H
OLYHOOL GL LQTXLQDPHQWR LQOPHUUWWRRDE®BD\VIULPD YRFH
RVVHUYD OD GLVSRQLELOLW] GHGIQB URBIWHBRD SULPD LO
SULPDULR OD TXDOLWj GHOOfHQBDJUDFLAFDIDEIDOALIj OD GXUD
LO OLYHOOR GL LQTXLQDPHQWR LQYHWH FRPSUHQGH OfLQ
RWWLHQH LQ IDVH GL SUH SURGXRJLRGH GHOOD PDWHULD SULF
FRVWUX]LRQH QHJOL DPELHQWARWW®WR @I LQAHOMLWDXLQDPHQW
TXDQGR LO SURGRWWR GLYHQWD ULILXWR ,Q JHQHUDOH
YDOXWD]JLRQH GHL PDWHULDOL HGLOPBDWRQVLGHUDQR OYLC
VXOOD ELRORJLD XPDQD UDGLRDWWVRWMLOHVDOD]LRQH GL
DOWHUD]LRQL FOLPDWLFKH SMRGRWWHUEFXRPLWR GLVLFL GF
DVVRUELPHQWR FRPSRUWDPHQWR VWDWLFR UHD]LRQH DOOT
/D TXDOLWj DELWDWLYD SXz HVVHDNW ALWOIERUWBR D EHQHILFLD
FRVWUXWWLYH FKH PLUDQR DODYLEBEHRE@DEL®DWHULDOL UL
D EDVVR FRQWHQXWR HQHUJHWLFR D VRUJHQWL DOWHUQ
SRWHQ]JLDPHQWR GHOOTfTHIILFLHQ]D WGAURHWLFD GLIIXVLRQ



DPELHQWDOH DO SURJHWWR QHP@®RORXDFWRWBRELW] /H VROX
FRPSRQJRQR OD FRVWUX]JLRQH HFR FRFBPWLELOH GHYRQR V&t
VL
X RWWLPL]]JDJLRQH GHOOJXVR GHOOH ULVRUVH
X FRQWHQLPHQWR H R UHFXSHUR GHL ULILXWL
X ULVSDUPLR HQHUJHWLFR
X ULGX]LRQH GHOOJLQTXLQDPHQWR
,Q VLOQWHVL L FULWHUL GL D QXODVMWS HBR®DR YIFOXWWILRQH G
PDWHULDOL GD FRVWUX]LRQH SRVVAP@OHMHVVHUH FRQVLGHL
FDUDWWHULVWLFKH
HFRORJLFKH FRPSDWLELOLWYXUHYRICFHOPELOLW] VPDOWLE
WHFQLFKH UHVLVWHQ]D FRLEHQ]D ®IGHJXDWH]]D LIJLHQ
HPLVVLRQL QRFLYH VDOXEULWj
/D GLVFLSOLQD GHL SURGRWWL HBAD LD LQRERPHRIPSDWLELOL YL
OH OHJJL VLD QD]JLRQDOL FKHIHWXUWRSORFD®LOHYHIRYR GL QR
GL DPPLQLVWUD]LRQH SROLWLFB FRPAOQMHOWHUORRULHQWDPH
L SURGRWWL HFR FRPSDWLELOHH SX&/ $IRVIHURQMHVWLWR DWW
GHL UHJRODPHQWL HGLOL]L L (D DR FILQVDW®KILD VL ULVFR
FRPXQL FKH LQVHULVFRQR QHL SURBWLWVWUXPHQWL UHJR
DPELHQWDOL GHO SURGRWWR , FRPXWR. FKH VHFRQGR LO
GDOOY2VVHUYDWRULR 1D]LRQD OHQ R XILQ HIR®PWWERW L (GLOL]L
GHL FULWHUL GL LQQRYD]LRQIRV®WHGHEL\®RW) OCHGIQHUJLD H
VHWWRUH HGLOL]JLR VRQR FLRG LWWDOLDGQGHO WRWDOH G
SHU XQD SRSROD]JLRQH FRPSOHVVLYD WKH VXSHUD L PLOL
WXWWDYLD YHULILFDQGR OTD QG D REQWKR ®HYYR LQQRYD]LRQ]
GL WHPSR GL VL UHJLVWUD XQD EUHNGRWID GHOTXDVL YRO
FRPXQL H TXHOOL GHO FLUFD 1HOOR VSHFLILF
FRPXQL VRQR VWDWH ILVVDWH GHBOWUWPWRQORBQH RQL VXL PDW



LQVSLHIJDWL LQ FRPXQL VL g LPERVWIR LPSRQJRQR OTX
ORFDOL PHQWUH LQ FRPXQL YHQRHRQWLIGHUDWL GHJOL \
XUEDQL]]D]JLRQH VH VL LPSLHIJDRIF XQBLDOXRIMHL ®ID PDWHULDC
UHDOL]]D]JLRQH GHOOYHGLILFLR &RPWGQIUIEFKGLGLVSRQIJRQR LQ
GD FRVWUX]LRQH HFRFRPSDWLELOIGHYORQRUSULQFLSDOPHQWH
OD UHJLRQH FDSRILOD q OD /RPEDUGIDDQDFRQ FRPXQL VH:
(PLOLD 5RPDJQD SLHPRQWH OHQHWR H /D]JLR
QXPHUL GHOOH UHJLRQL GHO VXG WKH IOQHJIL IBHD QR VXOOD QI
UHJRODPHQWL HGLOL]JL VRQR PROWIRD LQIHULRUL 3XJOLD
%DVLOLFDWD ,Q VLQWHVL OD G&RIKXQRQH JHRJUDILFD Gl
HYLGHQ]LD FKH LQ UHJLRQL GHO 1RUG YHQJRQR DGRWW
HGLOL]L 3VRVWHQLELOL" DO &BOQMWAURBXGT QH ULVFRQWUDQ!
FRPX®RSOLDQGR LO FDPSR GTLQGDJLQH DOOH GLVSRVL]LRQL
g EHQH ULFRUGDUH FKH OD GLRELSQWQDHGIEGIQD VRVWHQLE
SURGRWWR GHO VHWWRUH HGLOQRWRPOWIDWRD@H GL XQ ULFF
QRUPH D VHFRQGR GHOOfYHQWH SURSHR@QWMWH SRVVRQR GL WU
x 1RUPH ,62 DJLVFRQR VXO FRQWHVR LQWHUQD]LRQDOH
Xx 1RUPH &(1 DJLVFRQR QHOOYDPELWR HXURSHR
x 1RUPH 81, VRQR GLVSRVL]LRQL QD]JLRQDOL FKH GHYR!
DUPRQL]]DWH DOOH SUHFHGHQWL QRUPH
/H SULQFLSDOL GLIIHUHQ]D FKH FGXVOHMWMRH O HWUD OH GLVS
QRUPH ULVLHGRQR QHO FDUDWWHUHPFBUH®PWH GHOOH SULP
SUHVFUL]JLRQL GHILQLWD GDOOD VKRG 3D OD "'LUHWWLYD (X!
JLXJQR VSHFLILFD FKH OD QRWAURYDWD $HSHFLILFD WHFQ
XQ RUIJDQLVPR ULFRQRVFLXWR D $6ROFBUHROQWWLYLW)] QRUPL
ULSHWXWD R FRQWLQXD OD FXL RVVHUYDQ]D QRQ VLD REEOL



,O TXDGUR QRUPDWLYR VXOOTHFR VRVWHQLELO
FRPSDWLELOLW] GHOOH FRVWUX]LRQL

$FFDQWR DOOH QRUPDWLYH SROLWLGHKH SHU JHVW LRQ
, LVWHPL YRORQW
OLD

DU
GHOOYHGLOL]LD DIIURQWDWH QIHOYBDBQW?SB&WIRFULWHHLBJ VW
GDO SXQWR GL YLVWD |
GHILQLWL FRQ L FULWHUL DPELKKWDBOW ISEMNAHBRRR & K OPR Q ¢ L $1X0Q
HOHQFR GL FULWHUL DPE
oD SURJHWWR GHILQLWL

TXDOLWj GHL SURGRWWR H GHGMH_\R\QHP/I&E%E;“Q,BLtEh_RU%MQﬂIﬁc

BURWRFROOR ,78&$ +4( %5(($0 SWHUFRRYE Y§§L]‘ﬂtrgxl RQH G*
QRUPDWLYL LPSRVWL GDOOH QRURMRUP¥BOL&E1H G|J+Vké>iV,VHO7[b@h
DWWUDYHUVR LO PHWRGR GL DQDSZ)NLNEF.LO’I&%Q—#\(;&,[;&QEIR@S%W\QQ[

GHOOTLQWHUR VLVWHPD HGLOLILRWH @HREGBLRIRA L] B RE F
FRVWUX]LRQH HVSOLFLWDQGR JOL LQGL%EPV\/g“[E'@gD]LLR%WHWLFL
/H QRUPH ,62 VRQR LO IUXWWRHGG HI E BB ON Q%HGBL@RFDLLR o
JOL ,QWHUQDWLRQDO 6WDQGDUEBWVOCRHKH) DRI QQR SRL DVVL
QD]JLRQDOL GHL VLQJROL VWDWL PHHER®H VRQR SURPRVVL ¢
QRQ JRYHUQDWLYD ,QWHUQDWLRQIR®D 2RRQPQL]DWLRQ IRU 6W
OfLQWHQWR GL SURPXRYH OR VYLOSISSR H O XQLILFD]JLRQF
FRQVHQWLUH H IDFLOLWDUH OR/VBDPHE IQRRGPIH FQL H GHL VHL
FKH GHYRQR HVVHUH ULVSHWWDW]H SRVWHNGUH.EGLILFL H SUI
VL SRVVRQR ULFRUGDUH

62 76 6XVWDLQDELOLW\ LQ EXLOGLQJ FRQVWUXF
6XVWDLQDELOLW\ LQGLFDWRUV )UD@GZRDWRIRYW WKH GHYHOF
IRU EXLOGLQJV FKH g VWDWD VRVWIDWWWDL GDOOD ,62
SULQFLSL GL VRVWHQLELOLW| XQQWDPFPOIZBWHN SBU HGLILFL L
OR VYLOXSSR GL LQGLFDWRUL BOXRMMRQHEGBI®I SHU O XVF
LPSDWWL HFRQRPLFL DPELHQWDQDR BHOVRFVBOWWEIL BIGLILFL (
WLWROR RQHURVR TXDQGR VL GBLLQRVAMHRRELQVYMHPH GL LQG
SHU JOL HGLILFL VWDELOLWVFH XQD RPRHPUHL M WELLOL QG UFD WR U L



LQGLFDWRUL GL VRVWHQLEHDUWQ HHGG ] XCHWL.NWROAD SG1U OD FL
LQGLFDWRUL

,62 6XVWDLQDELOLW\ LQ EXLOGLQJ FRQVWUXFWLRQ
IRU PHWKRGYV RI DVVHVVPHQW IRU HQYLURQPHQWDO SHI
FRQVWUXFWLRQ ZRUNV * SDUW %ADWECH QJV KD OYRELHWW
GLYHUVL VWUXPHQWL GL YDOXW®L LRDHURBEKUHIHVODH GHJOL ¢t
YDOXWD]LRQH DPELHQWDOH GHO FLREBROGL YLWD /&$ L C
YDOXWD]LRQH DPELHQWDOH GHOQHKGMDOM.RGLOD FHUWLILFD
SURGRWWR (3' (QYLURQPHQWDO 3UR®HOPFW 'HFODUDWLRQ VI

,62 6XVWDLQDELOLW\ LQ EXLOGLQJ FRQVWUXFWLRQ
GHFODUDWLRQ RI EXLOGLQJ SURGXFWYV ILJ
,62 6RVWHQLELOLW) LQ HGLOL]LD 3ULQFLSL JHQHUDOL

/D SUHVHQWH QRUPD LQWHUQDI]SRIQPRIBILQGLYLGXD H VWDELC
JHQHUDOL SHU OD VRVWHQLE IQFIHWWMWFRHGOTHGLOL]LD 6L EDVD
VYLOXSSR VRVWHQLELOH H &I YLLWHU G\HRHO PHO®ILEWRHUR FLF
GDOOD QDVFLWD DOOD GLVPLVVLR@HUWHIDHQGR LQ FRQVL
SURGRWWL VHUYL]L H SURFHVWHQWBD@RYRDDOOYJHGLILFLR
LQWHUQD]LRQDOH QRQ IRUQLVFHFKWHKVBWDYDRR. OLYHOOL EH
VHUYLUH FRPH EDVH SHU OD YD®BXWD]LRQH GHOOD VRVWHGC

,62 SUHVWD]LRQL DPELHQWDOL GHJOL HGLILFL &DUER
XQ HGLILFLR IRUQLVFH UHTXLYV MW GMHWD OLIR GHWHUPLQD]LRQF
XQD PHWULFD GL FDUERQLR GL MXWRH@OLFLR HVLVWHQW
IXQJLRQDPHQWR GHOO HGLILFLR LO(MADDO EBRORQ LIMFH L PHWRGH
UHSRUWLQJ OD FRPXQLFD]JLRQH HWODLFKMHLGULFD GL XQD VHI
FDUERQLR SHU OH HPLVVLRQL ®&®L GIDWHQHWUD GHULYDQWL (
PLVXUDWD GXUDQWH LO IXQJLRQWRH@OMVRVKBLGKXQ HGLILFLR I



HQHUJLD PLVXUDWR XWHQWL FRQQWWHUUHD GL DOWUH HPL\
ULOHYDQWL

,62 *HVWLRQH DPELHQWDOH LPSURQWD G DFTXD 3
UHTXLVLWL H OLQHH JXLGD VMVSHFOHFKDLQHSUILIRIEGBL L UHTXI
UHODWLYH DOOD YDOXWD]LRQH LPSURKWD LGULFD GL SU
RUJDQL]]ID]JLRQL EDVDWH VXOOD ¥DOXWD]JLRQH GHO FLFOR GL
,62 76 , JDV VHUUD &DUERQ IRRWSULQW GL SURGRYV
VSHFLILFD L SULQFLSL L UHTKXDQWILIHFOHLRQ®HH QRLGD SHU
FRPXQLFDJLRQH GHOOH HPLVVLRQL GWWRLGULGH FDUERQLF
3&43 VXOOD EDVH GL VWDQGDUXDDWBJUKRQHRDOL LQ PDWH

FLFOR GL YLWD ,62 H ,62 SHU OD TXDQWLILFD]LRQ
HWLFKHWWH DPELHQWDOL H GLFKLDUD]LRQL ,62 ,62
SHU OD FRPXQLFD]JLRQH
Environmental Economic Social
aspects aspects aspects
ISO/FDIS 15342 : Sustalnabliity In bullding constucton — General princlples
ISCITR 21932 : Terminalogy :
Methodical ; ;
basics ]
ISOITS 219281 : Sustalnabllity Indlcators — Part 1: Framework for
ﬂ&u’ﬁlﬂpﬂ'ﬂl‘ll. ol indicators for Nllt’?l’\d_‘[ﬂ.
1
1ISOTS 21931-1 . Framework for
methods of assessment of
Bulldings environmental performance
af constnuct|on works —
Part 1; Bulldings
[
Building S0 21530 : Environmental
products declaration
af bullding products
JLIXUD 4XDGUR GL VLQWHVL GHIE20DMRODW IQORUPDWDYL LQ DPEL\

VRVWHQLELOLW] GHJOL HGLILFID IRQWBOMDRELROL $ /DYD
5,&(5&% 68//$ &$5%$77(5,==$=,21( $0%,(17%$/( '(, 6,67(0,
&2675877,9, 0,1(5$/, <721* ( 08/7,325



$ OLYHOOR HXURSHR LO &(1 &RPLVMR® (XURSpHQ GH 1RUF
UDSSUHVHQWD XQ OLYHOOR GL JHDWIRGMWEHOOD QRUPD D
QRUPH VRQR DUPRQL]]JDWH FRQ O DEROH Q@RYPHVVHUH DVVLP
QD]JLRQDOL VRQR LQGLFDWH FRQ O QMUG®MH(1 /H QRUPH 81,
GHOOH QRUPH QD]JLRQDOL LW D O LRIIH W/ RQ@ROIWDRKRRWWH GD OO
8QLIRUPDWRUH 81, DOWUR HQR®DDAFDBEKWDWRLDP?7 OLYHOOR
&RPLWDWR HOHWWURQLFR LWDOLDQRRQR FRPSLWL SULQFLS
HODERUDUH QXRYH QRUPH LQ FROWBERUVDPRBOH FRQ WXWWH
UDSSUHVHQWDUH O ,WDOLD QBPOGHPRQYGLDYQM | ,GR QRUPD]LRQ}
HG HXURSHR &(1 DOOR VFRSR GL SWRORXRYHUH O DUPRQL]
QRUPH SXEEOLFDUH H GLIIRQGHUH OWRQRN®H WHFQLFKH HG
DG HVVH FRUUHODWL
$ OLYHOOR HXURSHR Of2UJDQR H A QRRI BH WXFOWOMR SHU GHI
VRVWHQLELOLW] GHL ODYRUL GDOPRVWSHHLRER @ LO &(1 7&
UHVSRQVDELOH GHOOJHODERUD]JLRQH GL PHWRGL YRORGC
QRUPDOL]]DWL SHU OD YDOXWD]LRWH GHOI®OHM DVSHWWL GL
FRVWUX]LRQL HG q UHVSRQVDELO H BHOH@QWOQRHPH SHU OD GLF
GL SURGRWWR GHL SURGRWWL GD
FRVWUX]LRQH /H QRUPH 3XEEOLFDWH VRQR
SuU(1 BRVWHQLELOLW] GHL ODYR@L GL FRVWUX]LRQH
DPELHQWDOL GL SURGRWWR + 5HJROH GL FDWHJRULD GL SUR
SuU(1 BRVWHQLELOLWj] GHL ODYRUL GL FRVWUX]LRQH
DPELHQWDOL GL SURGRWWR + PHWRGL H GDWL JHQHULFL
SuU(1 BRVWHQLELOLWj] GHL ODYRUL GL FRVWUX]LRQH
GHOOD VRVWHQLELOLWj GHJOL HGLILFL SDUWH 4XDGUR JH
6RVWHQLELOLW] GHL ODYRUL GL FRVWUX]LRQH 9DO:
VRVWHQLELOLW] GHJOL HGLILFL SRIQHNVBHOOMXDGUR SHU OD
SUHVWD]LRQL DPELHQWDOL SU(1 GL B6RVWHQLELOLW,]j



FRVWUX]LRQH 9DOXWD]JLRQH GHOOD MR/AWUHRQLELOLWj] GHJOL
SHU OD YDOXWD]JLRQH GHOOH SHUIRUPDQFH VRFLDOL SU(:
6RVWHQLELOLW)] GHL ODYRUL GL FRMQUEUOR®KH 9DOXWD]LRC
GHJOL HGLILFL SDUWH TXDGURHBROQRPLHIDOXWD]LRQH GHL U
/IH QRUPH ULSRUWDWH QRQ VRQR HVEMRVWLYH GHOOYLQWHL
SURGRWWR GDO &(1

4XDGUR QRUPDWLYR QD]JLRQDOH OD QRUPDWLYD GL ULIHUPHQ
SXEEOLFDWH D VFDOD GL HGLILFLR VRQR OD 81, (1 H OD 8
(1 ©6RVWHQLELOLW] GHOOH FRVWUX]LRQL2 FRVWLWXLVFF
VWUXPHQWR GL YHULILFD GHOQDEDVDRWVWRQLELOLWj] GHJOL HGL
VXOOTDSSURFFLR OLIH F\FOH *URVVR

/ID QRUPD 81, ULIJXDUGD OD 36RVWHQLELOLWj] LQ H
(VLIJHQ]JH H UHTXLVLWL GL HFR FRPSHFWLELOLWj] GHL SUR.
UHVLGHQ]LDOL H DVVLPLODERYD HGLWEEHIRWQH MHLODELOL GL
ULVWUXWYDXQBILRM KBEHILQLVFH OH HVLJHQ} (VLIHQ]H 6 RpPYDPH P

GHOO DPELHQWH
UHODWLYL UHTXLVLWL SWRBHOVYRLRQHOLPLRE6DOYDIXDUGLD GHOIOD

H GHO FOLPD
PDWHULDOL FRPSRQHQWL HG HAOMBPHRMID (6DOYDIXDUGLD GHbQEL

6DOYDJXDUGLD G
DSSOLFD DL SURJHWWL GL HGLILFLLFLHV oh o Ve ke a3

DVVLPLODELOL VLD GL QXRYD FRVWUX]LRQEVWHPLIPWILE O XY

1HOOYDOOHJDWR UDJJUXSSD OH QRUPH LgHO\(aLLJ'ﬂU \%%YVQ'@HIR U

x 3UHVWD]LRQH HQHUJHWLFD GHJOL HGLSIWFCP_'-]]R UDJLRQDOH G
GHULYDQWL GD VFDUW/|

x 3UHVWD]LRQH WHUPLFD GHJOL HGLILF@%%&]E P RIR B RZPHIQG,

x 3UHVWD]LRQL WHUPRLJURPHWULFKH GMWLORIIRVHL]LROI®IO HHG
FOLPDWLFKH HG HQHUJ

O HGLOL]LD JHRPHWULFL
H ILVLFL
Xx ,VRODPHQWR WHUPLFR 8WLOL]]R UD]JLRQDOH G

PDW HUJ
)D LQROWUH ULIHULPHQWR DOOH FODVVL GioHY i@ rH &L °
+ VDOYDJXDUGLD DPELHQWDOH
+ XWLOL]]R UDJLRQDOH GHOOH ULVRUVH



+ EHQHVVHUH LJLHQH H VDOXWH GHOOTXWHQWH
/ LPSRUWDQ]D GL XQD WUDVIRUPDRIQRQHGIHFIROBRILFD  GHOOD .
PRVWUD OD FUHVFHQWH HVLIH@LHRH GP RUPHI H PRGLILFD
FKH GLVFLSOLQDQR OD JHVWLRQURVRQWN, 3 EH " SRS VIV
VHGH VL VRQR ULVSRVWDWH VRGWDRWRPHQHVVHUH WW&H{EQ%

HVYWHUQL'H HV

UDVVHJQD QR UDSSUHVHQWD XQFE)UEPQDOL\‘;/?HHQVF\;V\%VUHQPLH.XL.V_LYBLQ\W/J;
%HQHVVHUH DFXVWLFR C

HVWHUQL H HVWHUQL
BWUXPHQWL GL YDOXWD]LRRUHR GRMOWEL&RQGLILRQL G LILHBH G}
FRQQHVVH FRQ OH YDULLI
FDPSR HOHWWURPDJQHW

/D YDOXWDJLRQH GHL SURGRWWL GRONgroGIROL S LASYH D)

FRPSOHVVR HG DUWLFRODWR /FDQWV\LDXES?SLHQ\/S/SWFLRgW%gYDﬁ\FgA
LPSDWWL GHL SURGRWWL FRPH JL$ DFFHQQDWR LQ SUHFHGHQ
,O SULPR HVHPSLR GL /&$ ULVDOH DJ®HOD@®QL § TXDQGR O
&REOROD DGRWWR TXHVWR VWUXPHQWRHSBW YHULILFDUH Of
ODWWLQH LQ DOOXPLQLR DO®@IR WODRURLRQDIGDBORWWLIOLD
GHOOH ULVRUVH H LO SURGICFD WPEER®Q W D OMR PYH Q53 BI$
5HVRXUFHV DQG (QYLURQPHQ®DOWURBLEGHD BQDO\VLY  $

9 OfHVLJHQ]D GL FRQWUROODGH SORGR®IRWLXGL TXDOVLE
VLVWHPD DPELHQWDOH VSLQVRFOMW)P BG7$&QFDULFDUH OD
6RFLHW\ RI (QYLURQPHQWDO 7R[LFRO®ID DQG &KHPHVWU\ C
IDPLJOLD GL VWDQGDUG XWLOL DIPR®IOL¥DUGL JOL LQGLFD
LPSDWWR DRBLHQVBEIHLQLVFH Of /&8$Q FRPH
SURFHGLPHQWR RJJHWWLYR GL YDOXWD]LRQH GL FDULFKL HQ
UHODWLYL DG XQ SURFHVVR R XQ DWDNLRDQW] HIIHWWXDWR DW
GHOO HQHUJLD H GHL PDWHULDOD KVIDHQIWH GIBL ULILXWL ULO
YDOXWD]LRQH LQFOXGH O LQWHUR FLFOR GL YLWD GHO S
FRPSUHQGHQGR O HVWUDJLRQH H LO WUDWWDPHQWR GHOO
IDEEULFD]LRQH LO WUDVSRUWR QFLGIORNMWLEXK]LRQH O XVR



VPDOWLPHQMR ILQDXHE2 FRQ OD QRUPD 3(QYLURQPHQWD(
PDQDJHBHOMW F\FOH DVVHVVPHQW  VSHFLILEDrafdbk O1/Q$ q
SFRPSLOD]JLRQH H YDOXWD]LRQH DWWVUDIY B@VR -W-XWWR LO| FL
HQWUDWD HG LQ XVFLWD QRQFKp L ¥ OJLDSL LPSDWWL DI

UMD \ZE

GL SURGRBWRFHGXUD GL YDOXWD]LRQH /fT VHERQGR TXDQW
GDOOH QRUPH 81, (1 ,62 H LW EFRPSROH GL
TXDWWUR IDVL SULQFLSDOL )LJ X

GHILQL]JLRQH GHJOL RELHWWLYL :

*RDO 'HILQLWLRQ DQG 6FRSLQJ 4 ~/

DQDOLVL GL LQYHQWDULR J)LIX )DVL

,QYHQWRU\ $QDO\VLV
DQDOLVL GHJOL LPSDWWL
/JLIH &\FOH ,PSDFW $VVHVVPHQW /&,$

,OQWHUSUHWD]JLRQH GHL uwxowow&’%g@‘&%@ﬁ%\@g&ﬁ

GL PLJOLRUDPHQWR /LIH &\FOH QQ/\WI-LIJBQ'FJWI\MRDV\?LD %
FGRQRXJK H 0 R6UR QuD

1HOOR VSHFLILFR QHOOD /&% GL SGRRS)RM&MMWWKH@ED\GHXQ

ULVSHWWR DOOD SURGX
GHYH HVVHUH ULIHULWR D WXWWHQ K HGRHED\OIGWDWR G XW W LYUR

ULVRUVH QHFHVVDULH SHU OD SORGXOWREHBIEHIC SVt Lo

WUDWWDPHQWR GHJOL VWRWWHU RDWH G HEBRE e Sy FafiXy RP O

YDOXWD]LRQH GHO SURGRWWR GDOOD &XOOD DOOD FXOOD

/IHIDVL GHO FLFOR GL YLWD GL XQ SURGRWWR VRQR
f S3UHSURGX]LRQH

BURGX]LRQH

'LVWULEX]LRQH

8VR H 6HUYL]LR

'LVPLVVLRQH

H H+ +H+ +H



$G RJQL IDVH SXz HVVHUH DVVRFLP@WHXQTLQWHUD]JLRQH F
WHUPLQL GL FRQVXPR GL HQHUYHD Q E\W XOFDIXID
HPLVVLRQL LQ DWPRVIHUD GL V FOHILL FIOLO YWD U
VRVWHQLELOLWj SRVVRQR HYWHURUGHVWLQWL L WU H
x OHWRGL EDVDWL VXOOD /&$ gl == =
FRPSUHQGH L PHWRGL YDOXWDWLYLHFKH FRQVLGHUBYR
JOL LPSDWWL DPELHQWDOL GHL SURFH\?‘V’:E“H FEYPH U L
x OHWRGL PXOWLFULWHULD ol e N

FRQVLGHUD LO VRGGLVIDFLPHQWRLWGHHL UHTX L\;@Z{;&MDPE
OfXWLOL]]JR GL VSHFLILFL LOGYLHADWRQWR VSHE®¥*LFL GL

DVVHIJQDWL GHL SXQWHJJL LQ EDOHWPO GEXHDDPR GL |
1;5:‘:2}: Scarti e

UDJIJLXQWR emais sioni

Nl G1I WI SR YRO
&RPSUHQGH OH HWLFKHWWH BP,E(.l—IQGA’ZD)LJXUD SERRPD /&$RS(
VWDELOLVFH OH OLQHH JXLG FRVWUX]JLRQH (ODERJ
SURFHGXUH SHU OR VYLOXSSR H OYDSSOLFD]JLRQH GL

GLFKLDUD]LRQL DPELHQWDOL GL OLWXUD YRORQWDULD G

Riciclo

etichette ambientali di dpo I (IS0 14024)

CAPATTERISTICHE Rispetto di limiti prestazionali
WEFRIFICA Ente terzo accreditato e indipendente
SCOPO Selezione

DESTINATA Al conswrmatore

UTILIZZO L.CA MNei criterd gcologiciObblizatora

etichette ambientalidi tdpo IT (ISO 14021)

CARATTERISTICHE Antodichiarazione del produttore
WEFRIFICA MNonnchiesta

SCOPO Informazione
DESTINATA Al consumatore
UTILIZZO LCA MNonnchiesta

etichette ambientalidi dpo ITI (ISC 140235)

CARATTERISTICA Cuantificamione degli impatti ambientali
mediante LCA e specifici indicaton

WEFRIFICA Ente terzo accreditato e indipendente
SCOPO Inforrmazione, quantificazione e comparazione
DESTINATA Al consumatore e altre fisure allintermo della

filiera produttiva.
UTILIZZO T.CA

7TDEHOOD 'LITHUHQ]H WUBLHQWUJMHOW L $@ DE&IR B WILRQHNVWH DP
GHOOY DXWRUH




X OHWRGL DG LQGLFDWRUL VLOQWHWLFL
VL EDVDQR VX SRFKL LQGLFDWIRWWUWXMWWIRAL WLSR TXDQ

TXDOL g SRVVLELOH

IDUH XQ

ELODVRLR DPELHQWDOH

PHWWHQGRQH LQ HYLGHQ]D JOL LPSDWWL
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YDOXWD]LRQH

OHWRGL EDVDWL VXOOD /&%

VLQWHWLFL

JLFR

5LHSLORJR PHWRG®RLGL YDOXWD]JLRQH H VWUXPH
(ODERUD]LRQH GHOOY DXWRUH

(FRLOGLFOWRMDWR UHDOL]]DWR GDO 3Up

BURGXFW (FRORJ\ &RQVXOWDQWY$BHIHGEWRWR GHO OLQLVW
RODQGHVH H UDSSUHVHQWD OR VWUXPHQWR SLe GLIIXVR D
OLYHOOR HXURSHR FRQ TXHVWR PBIWWGBYWHUVRDQWLILFDQR .

LQGLFDWRUL VLQWHWLFL



,0O GDQQR VXOOD VDC
X +XPDQ +HDOWK 6DOXWH XPDQD FRQVLGHUD L VHIXHQWL G

X (FRVA\VWHP 4XDOLW\ 4XDOLWj GHQGQLHERYLYWNHPID vRvw

£'DQQL FDXVDWL GD VRVW
X SHVRXUFHV S5LVRUVH DOOH YLH UHVSLUDWRULH

.0 PHWRGR (FR LQGLFDWRU VL DUWRDOH GOROLVRINBYER Y Y

VYLOXSSDWR VHPSUH GDO 3Uq &RQVXOV\?Q@@/L WP OPHV iy K Bls RRA

LPDWLFL
LQIRUPDWLFR FRQVHQWH GL YD O XMW\DHRSHORRLQOR STPWMP W LEAD X 8

LQ WXWWH OH IDVL GL YLWD G}meaQ\Fw%Ra?&&?A%DW%@@\&R@\NDWE
TXDOL FKH FRQWHQJRQR LQ|RuPD]FLHQ\LVGOHOVWVSLJJ%VKBV?/ﬂHR]\F}?(RL
HG HQHUJLH ULFKLHVWH SHU RWWWQBQEDXYG SURGRWWR GL
% XZDO L& (
(.3 FEHVWDWR VYLOXSSDWR GDO JRYHUQR GDQHVH QHOT
g VWDWR DJJLRUQDWR FRQVLGRUDXWBHIXHQWL LPSDWWL LQ

x LPSDWWR DPELHQWDOH

x FRQVXPR GHOOH ULVRUVH

x LPSDWWR VXOOJDPELHQWH GL ODYRUR
BRQR XOWHULRUPHQWH GLYLVL DHRHBRQGMD GRHOOD ORUR HVYV
LPSDWWR JOREDOH LPSDWWR UHVXRBQGROHVLROSDWWR ORFDO
FRQVHQWH GL DYHUH GHOOH FDWHJRULH GL
LPSDWWR PXOWL VFDODUL ,0 FRQBXPR DBHOOH ULVRUVH C
HVHPSLR g XQ LPSDWWR JOREDGHSRHA GHVYHUMLPSDWWR DPE
GHWHUPLQDWR VX VFDOH JOREDOHPSDMMRQDOH R ORFD
VXOOJDPELHQWH GL ODYRUR VL GRFDADRR IROPXKL@GHUDUH JOL
FDVL UHJLRQDOL
(SV g VWDWR VYLOXSSDWR GDO 6ZHGLVK (QYLURPHQWD
,QVWLWXWH H YDOXW D PQELPESERWIWGRHPIHGLLDFRQIR GBL 3

GLVSRQLELOLWj) D SDJDUH SHU HRULDNFPHON RKGH®QH HULILFKL X



FRQGL]JLRQL DPELHQWDOL H VXOGD UDQ@AR/HLQPDQD OH FDV

TXHVWR FDVR VRQR TXDWWUR
+XPDQ +HDOWK 6DOXWH XPDQD
(FRV\VWHP 3URGXFWLRQ &DSWHPW\ &DSDFLWj GHOOJHFRVLV
$ELRWLF 6WRFN 5HVRXUFH 5LVRUVH DELRWLFKH
%LRGLYHUVLW\ %LRGLYHUVLW,]
/TXQLWj GL PLVXUD XVDWD SHU HVOUMPHURQHRQ TXHVWR PHW
OfLPSDWWR g (/8 (QYLURQPHQWDO /RDG 8QLW FLRq XQ
UHVWLWXLVFH GLUHWWDPHQWH LO YDORUH PRQHWDULR GHO
PSDFW g VWDWR VYLOXSSDWR GDOOD 6ZLVV )HGHUDO ¢
7DFKQRORJ\ H UDSSUHVHQWD OYHYROX]LRQH GHO PHWRGR F
FRQVLGHUD OfLPSDWWR WRSUURHDER GO XQPORVRVWHDRQ]D
GL ULIHULPHQWR PHQWUH FRB OD/SOMPHIRULD &OLPDW
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OHWRGL PXOWLFULWHULD

1HOOYDPELWR GHOOH HWLFKHWWHWHWIIWRUWGRAWDORO DD SULPD
&RPXQLWj] (XURSHD(EROQDEMBBVKMMR VX WXWWL L EHQL GL
FRQVXPR H VHUYL]L SHU L TXRQGRDMWHWGELVWEIR O HRRQRILFLW]j

GHO 5HJRODPHQWR &( Q WDOH LPDUFKLR SUHPLD L €

VHUYL]L FKH RITURQR XQD PLJOLRUWSUGINVNWD]LRQH DPELHQV

VWDQGDUG SUHVWD]JLRQDOL ,  SURKBIRWWILFKERWDWL GL HC
# L

DPELHQWDOL VRQR FRQWUDVVWHJIQDWL GDO VLPEROGR*GHO ILR
, FULWHUL HFRORJLFL EDVDWLFDX VMWXGU GLQRD OXWD]JLRQH \
VHIXHQWL DVSHWWL T

+ FRQVXPR GL HQHUJLD 0 o
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SURGXILRQH GL ULILXWL www.ecolabel.eu
JHVWLRQH VRVWHQLELOH GHO SDWULPRQLR ERVFKLYR
LOTXLODPHQWR DFXVWLFR JLIX IRIR (F
LQTXLQDPHQWR GHO VXROR
,O PDUFKLR q SXEEOLFR H YLHQH FRQFHVVR SUHYLD YDOXWLE

GL XQ WHU]JRXH@QGUWHQRQ VL WUDWWD GL XQIDXWRFHUWLILFD
HL_UXRO

IDEEULFOFQM/WHUL ILVVDWL GDO QXRYR WHIRONPHAWR Qxsny
GHILQLWL D OLYHOOR HXURSHR SHU X@%%WE%@P&P%@W&@KY

DSSURFFLR JOREDOH FKH VL HVW&-HIQ(IJ—I—I@PW’\XWWR LO (FRPDOR
OTRUJDQLVPR QD]JLRQDOH

SURGRWWR LQ EDVH DOOH ILQDOGMWY RIRD LOSWIOQFEISRLGHE @ Bl
DVVLFEXUDUH XQ HOHYDWR OLYHWVROBLGWH¥FRWBOADLEBHOOIDPEL

IULHQGO\ OTRSSRUWXQLW] GWRWWLPL]]DUI—@&E)UE%WD GHO SU
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GDOO DJHQ]LD IHGHUDOH JHUPDQWEDDSFXL Qg DPELHQWH

VXERUGLQDWR LO ULODVFLR GHO PDUFKLR VRQR
SUHVHQWD]LRQH GL XQD GRPDQGD LQ OLQJXD DWW
FRQIRUPLWj DL UHTXLVLWL LQGLFDWL QHOOD VSHFLILF
IRUQLWXUD GL GRFXPHQWD]LRQH GL SURGRWWR H FHU\

/ID GRFXPHQWD]LRQH GL SURGRWW RXMQFQX®HVL FHUWLILFDWL

Ffq OfLPSRVVLELOLW] GL FRQIURGWOWR GHOGMMRERWWL H L
FHUWLILFD]JLRQH SHUFKp DGRWWDELOH VR)CBJRXL?DD HVSHUWL GL
1RUGLF (FRRROERMFLXWR DQFKH FRPH 6ZL(FRODEHO _0 PDL
FHUWLILFD]JLRQH DPELHQWDOH VFD\QH5 GRIDYRLKORFLDOH 9DOX
GL YLWD GL XQ SURGRWWR HG KD PRUFKR8RGGL IRUQLUH DOOH
TXDOLW] SHU SURPXRYHUH OD SURSWHR VSR XIQRLFD DPELHQWI
VWUXPHQWR SHU HITHWWXDUH WHGWHT ¥XRWRSHYROL ,0 9|
PDUFKLR g FKH VL IRQGD VX YDOXWOOPRQWIHULYDQWL GD G
TXDQWLWDWLYL PHQWUH OR VYDQNMWWXIRJlf REQ FKH FRQVI
FRQIURQWR WUD SURGRW®HYV SHRONVG BEDWSR PRQVH G WU D

L GDWL ULIHULWL HVFOXVLYDBRAHFQWH DO FRQWHVWR GHL SDHV



IDWXUHSDODRDUFKLR VYL]JHUR FKH FHUWIDLFD DOLWj SH
FRVWUX]LRQH ELR HFRORJLFL QDNFHHWIHIUF «

XQYLPPDJLQH GL ULVSHWWR SHU ODH D®KX RGX]LF
ULVSDUPLR GL ULVRUVH QDW XU®DLOS RYPQLQL H GL |
LQIDWWL XQR GHL SULPL UHTXIRVIFRR STKKW VI WDUH L
ol ISR
PDUFKLR g FKH DOPHQR OF GHOQH O OPD WH'E H LPSL
LIXUD /RJR 1D
FRPSRVL]LRQH SURYHQJD GD IRQWH WORQRW . \AWL

FKH VLD OLPLWDWR OfXVR GID@WWHURDOLFKHQRVHWLFL H
U \Y EL
QRFLYH SHU OYDPELHQWH H OD VFDR)LXL\V\H—lF’Iﬁ\,I%B%@X WGP S ﬁ’g@(@

SURGRWWR VLD DFFRPSDJQDWR GD XQ %f;@%@ﬁgbﬁﬁﬁgug\@
FRPSRVL]JLRQH FKH IRUQLVFH XQDSBRH)‘@@WLR REERWLLPLE’):LW%

VWHVVR DO FRQVXPDWRUH /ﬂDVPSlHFWWF@OJBﬁ)VVMWLLY\RRG*GCLVﬁXVM
QHFHVVLW| GL PRGLILFD

YDOXWD]JLRQH TXDQWLWDWLYD GHGELSEQDBRIQWALL UIPHQBLUIEY QU
PHWRGL FRVWUXWWLYL

GDOOYJLPSRVVLELOLW]| GL FRQQRFQQWR)QJWLUG\H&H&/M@GRWN\LLHWM
DPELH

OH SUHVWD]LRQL GHL SURGRWWIH UQY SIHW R\R [DO UHTXLVLWR
HFRQRPLFL

/ID FHUWLISED RQHQ PDUFKLR ,WDOLDQR SURPRVVR GDOC

$VVRFLD]JLRQH 1D]JLRQDOH $IHJ(EKK_[WIFFWW-KLRHBE’/M|H\I .ALJ‘KR%

TXHOOR GL FHUWLILFDUH GHLIG]LILR@RV\L\Q@Z JEULH Pl
DWWXDOPHQWH SRVVLELOH UUIV\SJ—IUFEIDJWLPBI@I%UEE IEDEJRGRW
ELRHGLOL]LD VRQR L ODWHUX!]JLDV%HEDU’IEE’IHI%ILDC])[D L]gSHU P.

L EORFFKL FDVVHUR SHU VRODUIR JOL ILSERTMCATOPERMAUPLFL
SUHPLVFHODWL OH PDOWH LBQWLRQVDJFD_W\/@?&;%UD /RIR FHERL
OHJQR L SURGRWWL FHUDPLFL RGRWWHU o oo oo = = _ XWD]LI
SHU OD FHUWLILFD]JLRQH VRQR OD JRVSRQGHQ]D IXQ]JLRC
GLFKLDUDWR OfDVVHQ]D GL VRVIWMQOH SRELHF®RW®RVH SHU 01>
OfLPSLHJR GL PDWHULH SULPH IDIFHORHFRWQBHLQQRYDELOL H

/ID YDOXWD]LRQH /&% GHO SURGRWWR DYYLHQH GHILQHQG



DPELHQWDOH OH FULWLFLW)] BHHOOH LSRWHUZ) R PGHORSURG
GL YLWD HG LQILQH FRQVLGHUDQGRIGLDPW WWR DQDORJIKL
VWUDWHILH GL EHQ¥ERUWNRLQHIDWLYR G XHVWD FHUWLILFI
FKH YHQJRQR WUDVFXUDWL JOL LPSDVBWL G OH WHFQROR
DVVHPEODJJLR H FKH L GDWLGRWID\NRLQSQ—Q]WLILFDUH LC

SXEEOLFDWL , FULWHUL GHOOD YBBQ{W()DI)_[{)]IS(IEO,-{RJSHL SURGHF

FHUWLILFD]JLRQH VRQR OD ULVSRQGHR]L 100
HFRQRPLD VL

OfDVVHQ]D GL VRVWDQ]H SHU LFARGRWVH ®IPHWRGRORJILD EDVU O
VLVWHPDWLFR FKI

GL PDWHULH SULPH IDFLOPHQWH ULQQRYIpJLHQGH FKH oR/HUL

.0 PDUMBKLRRUHVW 6WHZDUGVKLS &RXQF | neoBuPovt RROD v

SHU PLJOLRUDUH
QHOOD JHVWLRQH GHOOH IRUHVWHIQ ®R (TXLQGL XWLOL SI—GPQQI—J

SURYHQLHQ]D GHL SURGRWWL GD WHUUHWSURFHVVL GL UHpwU
DILHQGDOL RSSXUF

LQ PDQLHUD FRUUHWWD VLD GEFKH VREQILQFUHPHQWDOH TXDBOIL M

FHUWLILFD]JLRQH KD OR VFRSR VWWLR®UP RF JUHW
LQGLYLGXDQGRQH OD WUDFFLDELOLW]j GH IlULY
,Q EDVH DOOD SHUFHQWXDOH GL OHIQRVL ) WL
DYHUH XOWHULRUL VSHFLILFKH FGRIQENH®O SXU

SULPD VL RWWLHQH TXDQGR OD PDWHULD SULPD LPSLHJI
SURYHQLHQWH GD IRUHVWH JHVSWUWNMNMF U Q]IPO@LHOD ULVSRQGH
VHFRQGD TXDQGR VL KD OYLPSLHIJRVEGH B8DWEHULD SULPD PLV!
IRUHVWH JHVWLWH FRUUHWWDPRHIQOAMMOHD WRL QOBDWMUH GG LPDWHU
KD TXDQGR LO PDWHULDOH FKH FRRSY®PPHQW K URGRWWR g RW

GD OHJQR ULFLFODWR /\

,O PDUBKIKR 3URJUDPPH IRU WKH (QGRUV | YRUH\
&HUWLILFDWLRQ VFKHPHV q JHVWR®R D VX LVPR GL
VXO ULVSHWWR GHJOL LQGLFDWRWRLQ RHMQ] WR QHO FF

OLQLVWHULDOL SHU OD SURWHMHHR®WH GMIO O HDRIBHIH LQ (XUF
/LVERQD H VXOOD FHUWLILFD]JLRG)LJX /RIR PDUF X




LQGLSHQGHQWH /D FHUWLILFD]LR@® KDOIOHRUIWFRSR GL PLJ(
IRUHVWD+OHJQR FRQVHQWHQGR GL FRPPHUFLDOL]]DUH O
GHULYDQWL GD IRUHVWH H EMFKL JHVWLWL LQ PRGR VRVWH

/H HWLFKHWWH GL WLSR ,, VRIQRFEDUDPQWNHADLISDWWHSDOOTD XV

GHO SURGXWWRUH QRQ VXERUGLGDSHQBGOIQWHGL]LR GL XQ RL
LQIDWWL g LO SURGXWWRUH D IRUPBH]JILR@DUH H GLFKLDUI
DPELHQWDOL VXO SURSULR SURGPWWRFIWROID AR ERQWHQXWR
ULODVFLR GL 92& HFF QRQ FL VRN RWGHEHEQOHWRJOLH PLQLP
VROQR FRPXQTXH ULFKLHVWH PHWRGR®RJLH GL YHULILFD H
VFLHQWLILFD SHUFLzZz TXHVWH HWHFEKKMWMWGH VRQR VSHVVR

SRVVRQR HVVHUH SRFR DIILGDELOL

&LFOR GL ORBMIHY]LRQH GL ULFLFODELO Xz
LQIRUPD]JLRQL VXOOD ULFLFODELOLWP
VLPEROR FKH LQIRUPD]JLRQL V XFOGDE OX
DFFRPSDJQDWR GD XQ YDORUH SHUFHQW

HQHU
TXE
B

LDC
DOO‘ HUQR

)LJIX /IRJR FLFRE

3DQQHOOR (FROD®YSBRWR GDO &RQVRU]JLR RORJL
FKH OH FDUDWWHULVWLFKH GHODSD®GRSMR > <O HO

UHDOL]]JDWR DO FRQ OHJQR U LT LSTODG
GHQRPLQDWD /(% /RZHVW (PLVVLR® %RDS i XN FH FKE
L YDORUL PLOLPL DVVROXWL G U HHRIRWML RQ M RKUPDOGHL
SSP OLPLWH QRUPDWLYD HXURSHDVSHU LFaoniLre R SPRYRS
20WUH D TXHVWD YHUVLRQH GH® BD® FHKour riy vwrnn LO PI
D GLIIHUHQ]D GHO SUHFHGHQWHD ¢ FIDVWIMWRIQH]]JDWR GD XQ

LGURIXJD H TXLQGL q LOQGLFDWRQLSRUWXOPIEQH QWL XPLGL TXDOL




,&04 VWLWXWR GL &HUWLILFD]LRQHLHHODM\RKLR |@K@0L W] S
VHUYL]L SHU OH FRVWUX]JLRQLFXOD BKHWHQJ
SURGX]LRQH RJJHWWR GL FHUWLILFDURW

VWDELOLUH TXDWWUR OLYHOOL O&0H G&P8.2(&2-6LOYHU (&2 *F
30DWLQXP ICMQ ICMQ
O ULFRQRVFLPHQWR GHOOYDSSDU\GHRHQ ‘
GDO IDWWR FKH LO SURGRWWR- GD UFIIW W H
ULFRQGXFLELOL DOOH WUH GLPHQVLRQL G

WXWHOD GHOOTDPELHQWH J)paXUD  JLYHOOL FHUW

WXWHOD GHOOH ULVRUVH

ULVSDUPLR HQHUJHWLEFR | E PD|
*OL VFKHPL GL FHUWLILFD]JLRQH DLjRDS/{H £~ U D_dJGDQF

FDOFHVWUX]]JR DUPDWR JOLWIWXNYRJIDWL MWOHPHGWNILQO FDOF
ODWHULJLR L ILEURULQIRU]DWLP DOW H QW RDD¥EH O DQLHLOROD Q"

Jeciaratian
ODVWUH SHU SDYLPHQWD]LRQH QL Wl@%ﬂpg;d‘é%gﬂmmﬂ D

FDOFLR OH PDWHULH SODVWEEKH FEOWULLFL 6XVWDLQDELOL\)OL

1HOOD FDWHJRULD GHOOH HWLFKHWWHVIGFRQVWUXFWQRRWVRGRY
'"HFODUDWLRQ RI %

FROORFD OT(3' (QYLURQPHQWDO GRWGXF(/D QRUPD IRUQLVF /%
UHTXLVLWL GL EDV

FRPH GLFKLDUD]JLRQH DPELHQWDOKHSDVBWGL SURGRWWR HGL VW
GLVSRVL]JLRQL GHC(C

LQ PRGR VFLHQWLILFR H ULJRURVRR QI H cewonGlR |

FRQIURQWL GHOOTDPELHQWH qFR® FMWWX¥ry 06Lo0s rROVWFHO

SULQFLSOHV RYYH
YDOXWDUH OD SUHVWD]JLRQH GHK)KEURIGRGNVWDELOLVFH L su DF

JOL LPSDWWL FKH LO SURGRWWR LFDOR/ [ L (VRVWHQLELOLWj (pyy
FRVWUX]LRQL EDV

3HU TXDQWR FRQFHUQH OH VSHFLAFKWHUBGL VYLOXSSR VRVWL H
GHOOTT/&$OTHXHOLF

ULIHULPHQWR DOOD ,62 SURFHVVR R GHO SURG




/IH FDWHJRULH GILPSDWWR FRQVLGHUDWH GDOOH (3' VRQR
FRQVXPR GL HQHUJLD SULPDULD

+

1 FDPELDPHQWL FOLPDWLFL

1 GLVWUX]LRQH GHOOD IDVFLD GL R]JRQR

1 DFLGLILFD]LRQH

1 HXWURIL]]JD]JLRQH

1 SURGX]LRQH GL RVVLGDQWL IRWRFKLPLFL

1 SURGX]JLRQH GL ULILXWL

,Q SUDWLFD Of(3' VL EDVD VXL SULQFLSL GHOOD PHWRGRORJL
/&$ FKH ID VL FKH L YDORUL VLDQRXR@®IHQXWL LQ PRGR R\
GLIIHUHQ]D GL TXHOOR FKH DFRADGHqFRRVOHEHOHLFKHWWH GL
IDUH XQ FRQIURQWR WUD SURGRM WL SSRHIORID HVWHVVD FDWHJ
LQGLFDWRUL VLQWHWLFL VRQR OR/{BQ@®RJHBRORJLFR 0,36
JULJLD

OHWRGL EDVDWL VX LQGLFDWRUL VLQWHWLFL

/R FDLQR HFROOBHIERLWR GDOOD O $($ (XURSHDQ (QYLURQPI
$JHQF\ FRPH O LQSXW GL PDWHUQD®URSRWWR UHDOL]]D]LRC
PHQR LO SHVR GHO SURGRWWR QIBE®RGLSHFLILFR LO WHL
PDWHULDOH YLHQH TXDQWLILFDWHR GRWHKUDDHTXDQWLW| GL
ILVLFDPHQWH VSRVWDWR SHU BRYWHUMHUXDRQGSURGRWWR G
VL XVD OR ]DLQR HFRORJLFR FRPAPDODW@HRBKH/ LQWHWLFR GRI
LO SHVR g HVSUHVVR FRPH XQ FDUSPROMHYLVLELOH SRUW
GDOOJDPELHQWH , FRPSRQHQWLGAKWMWR ODD@RVHUL]]DQR LO
HFRORJLFR VRQR

ODWHULDOL DELRWLFL SLHMRPEXYRALIDEIDO LY DREVRMIDOLPLQHUDC
FDUERQH SHWUROLR JDV PLQHUDOH



ODWHULDOL ELRWLFL ELRPDVVD YHIJHWDOH H DQLPDOH

7THUUHQR SHU SURGX]LRQL DJUVWHAROHOQR IRHWUNWIMWOIHOL TXDQW
SHUVR SHU HURVLRQH

$FTXD SUHOHYDWD SHU XVL LQGXVWULDOL R DJULFROL

$ULD SUHOHYDWD SHU WUDVIBHBEDMXKRQLI DWW LRKH VHSDUD]
FKLPLFKH UHD]JLRQH GHL VXRL JDV SHU HVHPSLR O RVYV
FRPEXVWLRQH

OHQWUH OfXQLWj GL PLVXUD SX\zJ BAVROMW XUD L WUDSSRUWR
NJ GL SURGRWWR FKH TXHOORSWBDRWWRGL QDWXUD H Of XQI

,®,36 ODWHULDO ,QWHQVLW\ 3HU ®HWHY GEHQRWEUMBD OD TXDQW!|
LPSLHJDWD SHU UHDOL]]JDUH XQ PURGIRWWRDHVSUHVVD LQ F
VRPPD GHO SHVR GHO SURGRWWR H GHO VXR ]DLQR HFRO
6FKPLGW %OHHN LO 0,36 GRYUHEERQ®DIOHH@UDUH XQ XQLWj L
YDORUH HFRORJLFR GD DIILDQFDUHPMJIOSW®RH]]JR GL RJQL SUF
DQFRUD GL RJQL VHUYL]LR ,0 ODIBHL®IGIXKD LO SUH]]R DPE
SURGRWWR R XQ VHUYL]LR DWW UDKLIHMMRL LSNU GL QDWXUD F
UHDOL]]JDUH XQ SURGRWWR R XQ VHUYL]L

,00$,$ ODWHULDO ,QWHQVLW\ $QDO\VLV UDSSUHVHQWD XQ
SURJHWWDUH SURGRWWL H VRSUDDMWX®/WRBLYHUYL]L LQ PRG
EDVVD LQWHQVLW] SRVVLELOWN HLYR PVRHE H B DG HSHUNRIQL X QLW
/TXVR GL TXHVWL LQGLFDW R ULL WLOQOAKKNWDL K Q WIHVUXYQMIR SLs XWL
FKH XQ SURGRWWR DG HVHPSLR XQ® ]JDSOBUHFFKLR WHOHI
HFRORJLFR GL NJ NJ SHU SRWHGXELWIDQPLDUH LO VHUYL]
FRUULVSRQGHQ]D WUDGL]JLRQH GL DOPHQR WRQQHOODW
FRQVLGHUDQGR OD FDUUR]J]JHUIDD GQ XHUDRWR ISEzDOOXPLQLR
ULVFRQWUDUH XQ PLQRU FRQVXPRGXPEQUEXUDQWH SHU C



SHUFKp g SLe OHJJHUD PD OR J]DLQRROGBWRORJLFR GHOO DOO
VXSHULRUH DOOR ]JDLQR GHO IHUUR GHOOH DWWXDOL FDUUR]]
/I M(PEORGLHG (@RWD\ DQFKH FRPH HQHUwJLWL KD

Fibreglass

TXDQGR FL ULIHULDPR DOOD VRPPDMFFRU‘LEEWXWWL JOL

Zinc NN 2.9

LPSLHJDWL QHOOD IDVL GL YLWDVEUHD] L RILRGRWW R GDOOD |

TXHOOD GL GLVPLVVLRQH 3HU RH(Q/\NIEDQJFD‘:LQ_QL L PDWHULDOL

Cement N 1.

YDORUH GL (( PDJJLRUH VRQR TXI-HOOL‘SSWSLQWHWLFL GL
SHWUROFKLPLFD )LJ LO YDORUWRSHO@iﬂT-(oé QRQ SXz HVVHUL

Concrete I()]

YLIXUD (PEORGLHG &
FRPH XQ WHUPLQH DVVROXWR SRBRW FrywuxX]|LR@YHROWH R-D]

LQIOXHQ]DUH LO YDORUH VRQR R@(QHUJ\ ,&( GDWDEDVH NJ ¢
FRQVLGHUDQR HVFOXVLYDPHQWH D®WQHUQIRY JULJLD GHL |
LQFOXGRQR L FRVWL GL WUDVSRROR LQ BDWWEQFRUD FRQVI

OTHQHUJLD ULFKLHVWD SHU O MNHWEAEHIYH R VEH ST BB B H
TXHVWD IOHVVLELOLW|] vxoo'nYNGRUMRFMW%%QWWDUG@F{DR%Q

XQD PDJJLRUH R PLQRUH HIILFLH QDR G KFOR VRDEKYE QH XVDW
SXz PRGLILFDUH WDOH YDORUH HWMDRPHDWRULHW] GL TXHVW
HVVHUH FRQWUROODWD DSSOLFIIDQGBWI]).E‘DD’(BIRUL GL (( UDFF

tlE] E1a EMETEIA

,QYHQWRU\ RI &DUER HUJ\ & niziale periodica
QYHQ Q (Q

LiCA LCA

/T(( ¢ XQ YDORUH FKH SXz HVVHUH RDGERODWR “QRQ VROR

alla messa in

SURGRWWR PD DQFKH TXDQGR VL DVMLEXED.XQ VHUYL]JLR RS

utilizzata per il

LOQWHQGH YDOXWDUH XQ VLVWHPDDPRBEQLIER D WDO SURS

costruzrione al sito

GLVWLQJXHUH LQ et
dell'edificio;
HQHUJLD LQFRUSRUDWD LQL]JLDOH RYYHYR= O HQHUJLD Q

aAcqmISIre,

FRQVXPDWD SHU O DFTXLVL]LRQH /G#HOOH PDWHULH SU

rodurre l
materiali

WUDVIRUPD]LRQH OD IDEEULFD](DB@SHHW*LLp WUDVSRUWR

mMpresl
eventuali mezrzi

FRVWUX]LRQH TXHVWR WLSR GL HQ{lejoLequl DQFRUD VFR

HQHUJLD GLUHWWD H LQGLUHWWD
)LJIX QHUJLD GLUH



HOHUJLD LQFRUSRUDWD SHULRGLFD SHUFRPSRVWD GDOOTH

PDOQXWHQHUH ULSDUDUH VRVWWWXG&HE VLFDMARODLDOL H L F
HGLOL]LR

20WUH DO SDUDPHWUR GHO O PHWVOIHQL ISIHU GFHRUQRUB WIDOD OWU L
SURILOR HFRORJLFR HG HQHUJHWLFR GHO SURGRWWR VRQR

(QHUJLD 3ULPDULD 3¢,

5DSSUHVHQWD OJHQHUJLD SULPP®XDRE@SLEKIDWD QHOOH ID\
PDWHULDOH /JLQGLFDWRUH g VXGGLYLVR LQ ULVRUVH
ULQQRYDELOL 3(,QU H ULQQRYDELOL 3(,U q

HVSUHVVR LQ 0- SHU XQLWj GL PDVVD NJ

(IHIHWWR 6HUUD  *:3

5DSSUHVHQWD LO FRQWULEXWR WR SQREDWHULDOH DO UL)
ULVSHWWR D TXHOOR GL XQD TRDQERWFBTX2YDOHQWH GL D
LO FXL *:3 g SDUL D ,0 YDORUHHT3SH B \KSQULAMMVR LQ NJ &2
GL PDVVD NJ

$FLGLILFD]JLRQH $3

OLVXUD OD WHQGHQ]D GL XQ PDVDHUGROH DEBWHVVXPHUH XQ |
HG g TXDQWLILFDWR LQ UDSSRIRQR BQ KRWH@IWIOH GL DFLC
LQ PDVVD GL DQLGULGH VROIRUHRWIR 62Q NO  DORUH $3 q HVS
HT SHU XQLWj GL PDVVD NJ J 62 HT

(XWURIL]]JDJLRQH (3

/D TXDQWLW] SRWHQ]JLDOH GL 32LQ WPHBERLWRUDXQLW| GL PD!
TXHOOD JHQHUDWD GD XQTXQLUWPQ@B RPRVXDIGODRVIDWR LO S
WHQGHQ]D GL XQ PDWHULDOH DGVRVUWDKHKLUH XQ HFRVLV
QXWULWLYH FRPSRVWL GL DJRWR RQRVIRBZR ,0 YDORUH g F
SHU XQLWj GL PDVVD NJ



6PRJ )RWRFKLPLFR

5DFFKLXGH XQIDPSLD YDULHW] BELNQWWDEG]H GL LQWHUH
DOWDPHQWH LQTXLQDQWL RIRRRL ERPBRIVAGRL GL DJ]RWR H C
RUJDQLFL UHDWWLYL OD ORURXQOXWMIRAWH AFDXHVD GL GDC
VXJOL HFRVLVWHPL QRQFKp DUVUWRKX]GD@Q®QL DL PDWHULD
/IfLQGLFH FRQ FXL YLHQH HVSUHVVRI XRHWWR SDUDPHWUR ¢
GL PDVVD NJ

5LGX]LRQH GHOOR VWUDWR GL R]JRQR

,QGLFD OD WHQGHQ]D GL XQ PDWMHHQWBHGBIADRRULUH OfDV
VWUDWR GL RIRQR DWWUDYHUVIR&GQ&HPLHYELRQH GL JDV GDQ
GXUDQWH LO FLFOR GL YLWD /TIQSIFRH&OHODWLYR YLHQH H
HT SHU XQLWj GL PDVVD NJ

SURGRWWL FRLEHQWDQWL HFRVRVWHQLELOL

,Q TXHVWR SDUDJUDIR YHUWHD@BIOLEFDRGR VMW EDLYVBRWNGW LV W L
QDWXUDOL GLIIXVL QHO PHUFDWR LWDOLDQR
BHFRQGR L GDWL GHOOY$1,7 $VVRFUPIERQHGID]LRQDOH ,VRC
$FXVWLFL OD ODQD GL OHJQR H SD+ IXWUDLGIDWHIQR VRQR L
QHO FRQWHVWR HGLOL]JLR QDLRRBD@WH LQDWWL ““RFFXSD UL
H LO LQ VRVWDQ]D FLUFD Of L YAVE) \ViD UFC
Q
U

GD TXHVWD WLSRORJLD GL SURGR@WHMORO G
GLIIXVLRQH GHOOH ILEUH GL OHJGR RG®R F
TXHVWR WLSR ,0 VXJKHUR D LI IRMWWQHR JHW

XQD VWUXWWXUD FHOOXODUH H AR @ UREOR GL ULVHQ

; )J)LIXUD 'LVWULEX]LRQF
LJURVFRSLFLW]j FKH SRVVRQR LQEWRH W JRO0 0 oYW U -EXIRS,
VRQR SLe LJURVFRSLFKH GHO VXJKHU.. .. ...____ __..._

DFFRUJLPHQWL LQ IXQ]JLRQH GH®OOD PHVVD LQ RSHUD GHO SUI



'Q EDVH DOOYRULILQH L PDW HYMNDL@WILY RODDMLEROW R OR HV
DQLPDOL H PLQHUDOL 7DE 5HVIOQ@E ulv @ ¢ L«
ILEUH YHJHWDOL q LPSRUWDQWRE WRIFH IR
SURGRWWR ILQDOH GLSHQGH LQ GHQPDV %":u"g“‘é_CEH\/
/H RSHUD]LRQL GL HVWUD]LRQH GH®@EHD]| [})]}. YHC
FKLPLFKH R PHFFDQLFKH LQ OLQHD M >]v} [RQI
RSHUDJLRQL GL HVWUD]LRQL OD TXDWW Y <ogu(o},UW1
SRVVRQR DYHUH OH HVWUD]LRE@L GDE/W V\;’g"(’)])LD
OO0 "uPZ
3HU OH IDVL GL HVWUD]LRQH eBRUDAICR ' | ¢ % 1E [DVL
VXFFHVVLYH DOOD UDFFROWD VRQR Clv. @& oom ) W e s
: PDFHUD]LRQH GHOOD ILEUD WDRB S se) pyy
RSSXUH DOOYDULD H LQ DOFXQEKAPVE LD "% W G VR
1 HVVLFD]J]LRQH GHOOD ILEUD &] @ ;}51
i FDUGDWXUD 7DEHOOD 2ULJLQH LVRODQ
T SHWWLQDWXUD 6HPH )RJO[ 6WHOHR )UXWWR
&RWRQ$EDFD $0I1D &RFFH

/I THVWUD]LRQH GD IUXWWR VLERWWIH® H SYAP@IIB LHS Eo@HR R/ IW-(ID G

$QDQDPWDQDSD 7DLPDO

IUXWWR GHO FRFFR  OD FRPSRGRWIO ILIBUORWESEIFGIHEFD | Vi
PHVRFDUSR OD FRQVLVWHQ]D ®EHOOD GHE® 0D KJBORGW R VLPLOF

2UWLFL

SHU FXL QRQ RFFRUUH SURFHGHUH IHRQ OH RSHUIXRILRQL C

5DLPH

DFTXD PHQWUH OD IDVH VXFHNVVUWWOUR |GHIGIOWV WILHURQH H OD
FKH YLHQH HIIHWWXDWD FRQ DSSRRLWJ/PEHQSD, ,JLEUH YHIH®DOS
HVWUD]LRQH g TXLQGL GL WLSRWLISR BQLAEUDQVRHULWR D TX

SXz DIIHUPDUH FKH OD VFDUVD GLVSRQLELOLWIJD%EIS)V\(I)XDUD
q

PDWHULD SULPD VXO QRVWUFRWHHLGLH.LMH%UDB/RWEELG@FBIHIQ—W\D_HHHLK
EUD SHU OLEHUDUOD G
SURGRWWR ILQDOH LQ TXDQWR LLOF\RUW&FSIFRQMWHGMLELVwUE#@

GHOOD PDWHULD SULPD SRVVR FRPDORHRWMNAGE B0 ©RaV

GL ILODWXUD
GHOOYT/&% GHO SURGRWWR /D SHWWLQDWXUD  «

RSHUD]JLRQH FKH YLHQH F
ILEUD SHU OLEHUDUOD G
OR VFRSR GL GLVWULFD
SDUDOOHOH OH ILEUH W]
SHUPHWWHUH OH VXFFHYV
GL ILODWXUD




/Y HYWUD]LRQH GDOOD IRJOLD LQYPHEB RRQALDYYLHQH HVWUDH
VLQIJROR HOHPHQWR GHOOD SLDQWDWHR®R DQYYLHQH SHU OfH
TXHVWR FDVR L ILODPHQWL VROQRBRRBRWWHDR XWL GDOOD IR
PDFHUD]JLRQH LQ VROX]LRQL DFTXRVHDOARQ SRFR FRQFHQW!I
PLQHUDOL H OD VXFFHVVLYDPHQWWXUWNVLFFD]LRQH QRQF
PHFFD@GHPO®DD IRJOLD ULODVFLDQR ODIFRPSRQHWH ILODPHQWR

'. |
& o
e K,

-

r‘.‘,‘"
-

)LIXUD (VWUD]LRQH ILEUH Y HIW MW DIOH] GODIRAR LD GWXOADYH )R
8QLYHUVLWj GL 5RPD = /D 6DSLHIHDLDL SOHWWRHEWR GL ,QJH

JLEUH HVWUDWWH GD VHPL G6LDWIRROGORWRWIHGODAORUPD GL S
VXSHUILFLH GHL VHPL GHOOD SLDQWBOIOHKMIRQR ULFDYDWH
VIUHJDWXUD GHL VHPL VWHVVL WWAWHUMAHMWHR PRWLYR VR
GDOOYHVVHUH GLVSRQLELOL QA D®OOTCQRWR BbKHGWR GULILQDU
WUDWWDPHQWL FKLPLFL FKH QIOH FWDFEPR RLOJEQWHJIULW]j] V\
8QD WLSLFD ILEUD GD VHPH q LUHBRWWRHXQ6L ULSRUWD T)
FRQIURQWR GHOOH SUHVWD]LRQL PHFFP@QRFKH GHOOH GLYHI
VWXGLDWH VRSUDWWXWWR SHBEURDUEQRRHVWWR]LRQH GHL PDYV

Elongation Fracture Young
Density at break stress modulus
Fiber (gfcm®) () (IVIPa) (GPa)
Cotton { [ T.0-8.0 2ET_397 3.3—-12.6
Jube 1.3-1.46 1.5—1.8 393800 1030
Flax 1415 2.7-3:.2 3451 5300 1080
Hemp 1.48 1.6 270900 2070
Sixul 1215 2025 511700 3.0-98
Bamboo 0.8 / 39 1—1 D00 4R—R9
Soft wood 1.5 / 10000 40.0
Ramie 1.5 3.6-38 400938 44128

7TDEHOOD &RQIURQWR SUHVWIEJUR Q/IH PHWPBODQLFKH GL DOFXQH |
IRQWH 1D W XPDRS RVEEHWHNFBRO\PHU FRPSRVLWHY > @



7UD L IDWWRUL FKH SRVVRQR GWW HWRRALM®IW G HHOOH YDULD]
SURGRWWR ILQLWR LQFLGRQR VLFXUBWEQWH OH FRQGL]LR
SLDQWD LO FOLPD H OfHWj GHOQDD $SHRQMIR VIRQR GHJOL DJH
PRGR GHFLVLYR OD SUHVWD]LRQH GBHOOFHUEDD $OOR VWD!
VFLHQWLILFD g IRUWHPHQWH LPSHYQ®M@XOD QHOOR VWXGLR
FRPSDWLELOLWj WUD PDWULFLQHUHEBB - ILQH
FRPSRVLWL GDOOH DOWUH SUHVWWPL\RR LS HV I
LO SURGRWWR LEULGR FDQDSD B D GRRIFNM ) UL VV
VXOOH SURSULHW] GHL ODPLQRWLFRQQRR &H O O X O
KDQQR PRVWUDWR SURSULHWj D |®HVRQ R B+ ELOL F
FRPSRVLWL WUDGL]JLRQDOL LQ IBEBDEGOM! HY TXLQ

VRVWLWX]LRQH GL SURGRWWR LQ GRPHJ B G RO DY UH VR

LIXUD 3D HO \VA!
yLJ 8Q HVHPSLR GL SURGRWWR OHT)LEULGR FDQDQSQD @%H(Q
$5%2)250 LO SURGRWR® XQD FPUWREMQM GL RRYM,. 0L oo vVDWF
FDOGR GD OLJQLQD VFDUWL GLLOHImM@EW 2. "= DwWXL
SRWHU HVVHUH ODYRUDWR FRPH/H SIRH « [ .ODV YV
SURSULHWj VXSHULRUL ULVSHWWRB DQ PB i JOR |
SUHVWD]LRQL PHFFDQLFDPHQWH FRHKQD( “* ]D DC
QXRYDPHQWH DOOH ILEUH YHHQMDOIWFRW {  weoon  moore woseee L O L] L

JLIXUD &RQIURQWR GFL
PDJJLRU XWLOL]]R GHOOD ILEUD ® @WHPSSURSULHW| D 10HW HULD

OH SULQFLSDOL SURSULHW] GD YHULILFD |'FUp 6L wHWUR OLOR H

OD &21'877,9,7% 7(50,&% FLRgq LO IQXXVYRKWWS ZZZ FRPSRBLWLP
W SDQHOOL LQ FRPSRVLYV

-V RYYHUR : FKH DWWUDYHUVD X@EMVXUHVLQD ELR EDVHANDUL
XQLWDULR G VRWWRSRVWD DG XUD GRD Gllringwrn mvmurcrR 07 C
&HOVLXV , PDWHULDOL FRQ HORYBWOHWRWQGXFLELOLWj W

FRQGXWWRUL WHUPLFL PHQWUHMMUPWHOOVRMREDVVD FRQGXFI



GHILQLWL LVRODQWL WHUPLFL X@ BRROGRFLELOLW] WHUP
IRQGDPHQWDOH QHOOD SURJHWWD]LRQHFRSL FDVH D EDVVR F
PDWHULDOL D EDVVD FRQGXFLELOH@HRYBWMUPLFD JDUDQWL)\
LVRODPHQWR WHUPLFR GHOOTHGLMXFRRGLSHUPHWWRQR XQ
HQHUJLD SHU PDQWHQHUH OD WHPSHUDWXUD LQWHUQD

/D 5(6,67(1=$% $/ 3$66%**,2 '(/ 9$325( UDSSUHVHQWD OD
FDSDFLWj GL XQ PDWHULDOH GLDFERYXHRWMH.DOHSDWVR DJJLR GL °
DG XQ HTXLYDOHQWH VSHVVRURUBL—DUWKH VELEQGLFD FRQ LO
EDVVR SLe HVSULPH OD SHUPHDELOMHDODOMHSRUH RYYHUR |
WUDVSLUDQWH

/R 6)$6%$0(172 FLRq OD GLIIHUHQ]DHcW WIH PYRFIKH Q QWHUFRU
FXL VL KD OD PDVVLPD WHPS® WFXWXWDKDGODIHVWHUQR H OfRU!
PDVVLPD WHPSHUDWXUD DOOJL@®WHUIRROH QRQ GHYH HVVHUH
RUH /R VIDVDPHQWR IL q OMDVI R GO VMROBIRWRURLFBH V
SHU IOXLUH GDOOTHVWHUQRUDRD O fiLIQ&LHH) R0 DWWRIDH HUVR X Q
g OR VIDVDPHQWR SLe OXQJR VEDUQROHWHPSR GL SDVVDJJLR G
DOOYLQWHUQR GHOOYTHGLILFLR

/D &$3%$&,7$% 7(50,&$%$ LQGLFD LO YORRURDGAHMOOD TXDQWLW]| FD
-RXOH FKH NJ GL PDWHULD DVVRSHUHDR X¥PDQD TXDQGR OD \
YLHQH DO]DWD R DEEDVVDWD GULOOL HEQOLQVRHRU DOFXQL P
LQGLFDWL L YDORUL GHOOD FBSDEFQWjQRHMPPLED VSHFLILFD LG
(1 RSSXUH VRQR LQGLFDWL L YBDRUL YHULILFDWL GDO S
JUDQGH g OD FDSDFLWj WHUFLSDFRWY\GLFRQPDJJLRUH g OD F
PDWHULDOH HGLOH SHU NJ GL DFFXPXODUH HQHUJLD WHUPL
/D 0$66% 92/80,&% '(16,7$ q LO SHWRORPHQD XQLWj GL

GL XQ PDWHULDOH ' HYWDWBLVRRRVOUHRDXIPEEDLDD OWL YDOF
SDULWj GL VSHVVRUH H FRQGXFLELOHQ@YLWHUPLFD $XPHQV
GLPLQXLVFH OD GLIIXVLYLW]



, IDWWRUL FKH GHWHUPLQR OD WWRBWD QRQ SRVVRQR
HVFOXVLYDPHQWH DOOH SURSULHWHWGIFQILEKIH DQFKH QHO
QDWXuUDOL LO IDWWRUH GLVFULAHQWDRDWH GHK® OD YDOXWD]
SURGRWWIRHOIO@LW®D EHOOD VL SURSRQH XQ FRQIURQWR WI
YHIHWDOL FRQ OTLQWHQWR GL FLR-I@IW%BQWIIBLH-IH)(D)IEDFKH JOL L

GLYHUVH ILEUH YHJHWDDOL, ) 2
> > o ok o 5 o = >
x © x w -2 =) A NO O
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g To | 2| 2 | uEEG | 23| %8 | ue
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&RQGXF > @ OD]]XHFKHOOL
WHUPLED (GLILFL DG HQHUJLD TX
HOVLW] ODWHULDOL WHFQRORJ
3P SURJHWWXDOL SHU LQY
LIXVLR | LQQRYDWLYL DG DOWH
€00 O0DJIJLROL (GLWRUH 5LP
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7TDEHOOD &RQIURQWR PDWIQWID B LUWODWLEFUH FEDWWDOL LVROD

DPELHQWDOL GHOOH VWHVVH 5LBODERUD]LRQH GHOOIDXWRUH IRQ
S8OWHULRUL DSSURIRQGLPHQWL VXIOIFRP@PGERWWIL DPELHQWDO
FRQVXOWDQGR LO WHVWR L \WWIXERRVR@R OWOWEHDOLW] GHO
RULHQWDWH YHUVR OD FRPSUHQMVXKRHIRGHI®HLLPSDWWL DPEL
SURFHVVL SURGXWWLYL GHO SURGRVWIREEUDGWR GDO FRQIUR
OHJQR H SDJOLD VL HYLQFH FKH OfLK@GWHH 3(, GHOOD SDJO
LQIHULRUH TXHVWR SHUFKp YROIQR VWIRIWIR DDNMNDWHRIDOIVMH OD SDJ
TXDOH” VHQ]D VXELUH SURFHVVL WL RSUTITRMURXKXRBIRILRQH VDUHE
DQDOL]]DUH /&%$Q FIRQFOXVLRQH GHO SDUDJUDIR VXOOD EDVI
FRQVXOWD]J]LRQH GHOOH VFKHGH WHBRIRFIH GL SURGRWWR
GHVXQWH GD DOFXQL ULIHULPHIDWURELCEQ@QLRDWBDMLFL )DVVL §



) >@ q VWDWD SURGRWWD XQD5HNIFKHPODORWWILRQH TXDOL)\
LVRODQWL FRQVLGHUD]LRQL ToXDWWWDR G DIDVOEH WX\ OOHJDWL C
DO FDQFHOOR H FLRq

¥ OD GLVSRQLELOLWj GHOOD PDWHULD SULPD

¥ OfHQHUJLD ULFKLHVWD SHU SURGXUUH LO SURGRWWR

¥ L YDORUL GL LQTXLQDPHOQWRYOLODVFLDWL QHOOD IDVH ¢
X ULFLFODELOLW|]

3RLFKp L GDWL FRQVXOWDWL VSHVVRWRWD VRQR VWDWL QR
UHGDWWD GDOOTDXWRUH OD VHIXHQWH FODVVLILFD]LRQH

2 |25 |eg_ |7
PO N e 3URGX 3L: YLQH
RS R R
67587785% 0$7(5,$/(,62/$17(°\;g N o :32 j\; BURGX]LRQ
o |gs |3zel® H
S & L 0
$ £~ ® % EDVV5 ULQQRY50 ULPRQWDE
- 0 PHGL15 QRQ 5, ULXVDELO
/HIQR PLQHUDOJLIDWH 3 0 0 ( HOHYULQQRYDI5, 5LXVDELO
/HIQR 55 6 % 50 $ DEERQGVH PRQWDWR
&DQQD SDOXVMWUH 5 % 5, , & / OLPLWL D VHFFR
-XWD u 5 % % 5, , & ) LOFHQHUL
2REFR I b o & FRPEXVWLI
JLEURV b
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&HOOXORV D 35 % % 50 > @ )DVVL $ 0DLQD |
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oopo & Wiu] Z zh SHU OfHGLILFLR DVSHV
SPlee o I TEALSL Bl 2 QrUPDWLYL FDUDWWHU
s SE} PE vuo E %o ve EzI D D Zh SUHVWD]LRQDOL VRVWH
o r uvs} oopo|l E EZ D 0 Zh 0DJJLROL (GLWRUH
W E0]E % Ve EZI D D Z]
s §E} oopo E EZI D z1Z
7TDEHOOD &RQIURQWR PDWHUQWWAQL 5LASDW RUD BIRRGRW W L LVR(

GHOOYDXWRUH GD )DVVL $ ODLQD / > @



0$7(5,$/, $ %$662 ,03$772 $0%,(L17$/(
/1$ 3$*/,$
ORUIRORJLD 3URGX]LRQH 6ROR FROWLYDJLROL

/D SDJOLD q XQ VRWWRSURGRWSRzGRWWHEHTERAFHBTI REY €

VLD GDOOH FROWXUH FHUHDOLBIR.HQMH:QU:MIRJ\UQ\NFVngLiL@HPE)'@"S
UDQR YDOXW

JUDQR RU]JR ULVR VHJIJDOH FIOH 6DQDSDPROBRWRUAH [I®HGLRFEDWH
HQHUJHWLFKH VLD GHOO

VLVDO HFF 6HEEHQH LO IURQV\Q—RGRWG:RHFRIOMDXHHH GG b i [3

HUEDFHH DQQOXDOL VL SR
GLYHQWDQGR VHPSUH SLs DUJRPHQWRHGLoYPR ¥ WD LR Q kubk R4

FRQ OJRELHWWLYR GHOOD YD ORRQRPIERQNG, EHGE B S kg X4
VXROR DJULFROR H VRSUDWW®WX\8WRGRMOMHRLARUE IR A OW X

HQHUJHWLFL LQ TXHVWD VHGH RUHq SG?W@FQRPLFM@?L}R%U%%M

GHOOD FRQYHUVLRQH SHU ILQL HSGLFOYHIQ WHOMDQYRH URQGF LSO LLRIQ L
WUD TXHVWH VL ULFRUGI

GDOOD FROWLYD]LRQH DOLPHQWDUH GH@DIQLD)SBHQWFR)QQD FRP X

SRWHQ]LDOLWj VRQR OH
6HFRQGR L GDWQDGHORGX)]ERQH PRQGLD Otk ok ]FLUU:Id @RL 08 HOq

g VWDWD GL PLOLRQL GL \ORQIRVDH®WEHQ A Y wwr S WP

RIITHUWH GDOOD JHVWLRQH GHO VRIRMRISIERG¥WNREEIR %

,Q VHJIJXLWR YHUU] WUDWWDWR XQRGV\WWE'RXQFDR@Q@ ]WW
GHVWLQDWD D XVL

JLUHQNMXOOTXVR DOWHUQDWR GHOOD S@ﬂlCQMVDlQWEVtSRQFLCEq_R’)H
VXROR DJULFROR SHU S|

WRVFDQR PDWHULH SULPH PD LPSL

. 5 LQGXVWULDOL H TXLQGL
FRPH DOWHUQDWLYD H
SURGRWWL GL RULJLQH

/fDFURQLPR L
O 2UJDQL]ID]JLRQH GHC
8QLWH SHU O DOLPH
O DJULFROWXUD FLR«
VSHFLDOL]]DWD GHOOF
FKH KD OR VFRSR GL F

: DFFUHVFHUH L OLYHOC
)LIXUD 3URGMLRQHPRQGLDOLGLFHUHD@XPHQWDUH oD sl

IRQWH KWWS IDRVWDW IDR RUJ EURZVH 4 £ (LFROD PLJOLRUDU

SRSROD]JLRQL UXUDOL
DOOD FUHVFLWD
PRQGLDOH

KWWS ZZZ IDR RUJ D
., ( SGI




/H IRQWL ELEOLRJUDILFKH LQHUHYWRUMR YRERUL]ID]LRQH G
GLYHUVL VHWWRUL H SLe SURYUGHRHQOMGR LKRFNHOOR HGLOL
TXHVWD WHPDWLFD WURYL XQD IPRQGREDD KO EHQ GHILQLW
7HFQRORJILD GHOOTSUFKLWHWWXUDGLOLDLRY QoM HUsPil GL
DWWUDYHUVR OD YDORUL]]D]LFRRMM G KMo o WHUBHE i e OROH W H

GL SDJOLD VLD LQ WHUPLQL GL WHQQR@%Q%.@,@Q%@;@’WD
SURGRWWR H SURFHVVR LQIDWWIR mm%ﬂﬁ@&%%@ﬁ@&%ﬂ%
OD SURJHWWD]LRQH GL FRPSRQHQWL SUHIDEEULFDWL VWI
DPSOLDPHQWR GHO DPSOLDQGR GHOLBDPSR GL DJLRQH GL

HGLOH FRVLGGHWWR 3SRYHUR”’

$OOR VWDWR DWWXDOH VL SRXVR @GR! UBPOHPS

VHFRQGR TXHVWL YDORUL SHUFHQWXDOL

¥ LO GHOOD SURGX]LRQH ULPDQH VXO FDPSR YLHQH
EUXFLDWD SHU PLJOLRUDUH OD IHUWLOLWj] GHO WHUUHQR

¥ LO YLHQH DVVRUELWR GDOQ]LRQKVGMULD FDUWLHUD S
FDUWD SDJOLD H FHOOXORVD

¥ LO YLHQH XWLOL]]DWR SHWDLRLFRRPRWHFQLFL FRPH
FRPSRQHQWH GL GLHWH DOLPHQWDUL

¥ LO g GHVWLQDWR DOOD SORFCGRDPEONXUD H DOO LQGXV!

'DO SXQWR GL YLVWD GHOOD SURGXYBERE@MHOWDRYHOOR PRQGL
LO SLs JUDQGH SURGXWWRUH GLHFRQW RUGIDFX¥¥2HDOLFROH WD
OD &LQD g FODVVLILFDELOH FRAH LRQSDLPRVEBURGXWWRUH C
PROWH GHOOH IRQWL ELEOLRJUDILFKHVKEBQVXOWDWH HYLGH
VXOOD IDWWLELOLWj] WHFQLFR HAMRQWREILRD N LAOHARODGRWWDEL
SDJOLD QHL SURFHVVL GL IDEEULFD]JLRQL GHL SDQQHOOL 26%
$ OLYHOOR HXURSHR LO 5HIQR 8@LWROPOO®D QD]JLRQH SL-

ULFHUFD H QHOOD VSHULPHQWD]LRDGOMBEHOOD SDJOLD L
FROODERUD]LRQH WUD LO 'LSDUWDPHOQWMPKIHSUFKLWHWWXU



OfD]LHQGD ORGFHOO VRQR VWDWEEWRW
SDJOLD )LJ ,Q DPELWR QD]LR QD GH
FHUHDOLFROH H TXLQGL GHO UHOWWUMS
SULQFLSDOPHQWH TXDWWUR 5HJLRGLD UR
OH UHJLRQL FDSRILOD SHU OD SURIEXPRI® D
6LFLOLD VRQR OH UHJLRQL FDSRIROFLBHU)LIXUD  3DQQHOJRGAL
/IDFTXLVL]LRQH GL WDOL GDWL @wnw>PJ0LD 0RG &HOO oy

GRWWRUDOH OfLQGDJLQH VXOOD Q@G BDAULRB QDG ;;\SURGRWWL

GL SURJHWWDUH H UHDOL]]D UHD®XH s_LoRSlRWMR_WW\G:ng]L 30D G
S#JOLD VF DU VRGGLVID OfHVIWHQ]BFBHL SURGRWWL F
RULHQWDWR H D ULGRWWR LPSBV\L\ADRSDRBLRI—WQ\AN&G )LJ
3UHV3DJOLD q FRVWLWXLWR GD H X $®1L;JJ(#§OLFRE\QWLUQLEWX%R
GHVWLQDWR VLD QHOOH FKLXVXQW HUKUHAKWWS FHQVLPHQW RO
/D JUDQGH GLVSRQLELOLW] GLS P@MQL_ o LQCHL KWPO W
OfDJLHQGD XQf RODQGHVH (FRERDUG®L
HXURSHD GL SDQQHOOL LQ DJURLRLEWHD IV 0\
LQ DWWR GHOOD YDOXWDJLRQL HFR®R UR
ORFDOL]]DUH XQR VWDELOLPHQWBCS\UR();D(wg;JQXVyF? S#SJ%%%HVOSRDIO
LQ SURYLQFLD GL )RJJILD
‘DL GDWL VXOOD GLVSRQLELOLWDGL EUR
QHOOYDPELWR GHO SLDQR 3($5 GHOSRz
RVVHUYDUH FKH OD SURYLQFLD GIWDRGIL
SURGX]JLRQH GL SDJOLD SHUWDQWR GH
ULVRUVH ORFDOL H VRSUDWWXWI/R.BRHYDLIXL %LRSDQHOC HU}

VL SXz DYYDORUDUH OD SURSRVWD%SHO@_TL

LRU

)LIJX DQQH(EREL



6%

OHGLDQWH OfYDSSURFFLR ELRUHJIJWRYPR CALY WX X DELO
VFHQDULR SURGXWWLYR HIILFIRHQRHQRHU OfL HD GH

M Foggia M Bari © Taranto

m Brindisi W Lecce

ODWHULDOH WUDGL]LRQDOH GD FRLG N IEEYSRALELOLWI

JRQWH 3LDQR 3($5 UHJLRQ
/ITHYROX]LRQH GHOOH WHFQUFKIBF|  &—7 "HOOH

6HEEHQH VLDPR VROLWL SHQVDUMRFKB S
VLD XQD SUHURJDWLYD GHOOH SRS RIS

DJOLI

VYL
A a7 ¥ s
ULFRUGDUH FKH DQFKH LQ ,W—IDODSLLIJ—imﬁghm:“‘i{‘.mﬁé PDW
XQD ULVRUVD ORFDOH EHQ VSHAWHQWELL)LIXUD  &DVREDBUL B
HVHPSL GL DUFKLWHWWXUH YHUQDWRORRL . VHQWL VX0
1HOOYDUHD /DIJXQDUH YHQHWD Wi|SGt 34 TR W + QHOOH
H &DRUOH OD FRVWUX]LRQH GHID KDWY R EHES: STSHVFD
XQD PHPRULD VWRULFD GHOOH SULPEWH YBeuRR TLROL =L
LPSLHIJDYDQR SDJOLD H FDQQH FLR)p]mr;’[';;(*L',B"'"' DYROT CLMBY:
$JHUJUDGC

yLJ 20WUH D TXHVWD WLS&RDRH QRS VXFI
GLIIXVLRQH GHL FDVRQL GL ODJXQD V& RQL ¢
TXHVWD FRVWUX]LRQH OMLPSLHJR GHWS FDOL
SULQFLSDOPHQWH DOOYHOHPHQWR GL E LJ

GHOOTLQGDJLQH FRQFHUQHQWH O HGARD FRP

GHJQH GL QRWD VRQR DQFKH OH FRS}{{,&&@L\’NDR st v BRRs L
9HVWLQR )LJ TXHOOH LQ  VHJDO s S TAVAVAS
'DO SXQWR GL YLVWD FURQRORJLFR & GHO
PDWHULDOH HGLOL]JLR VL ID FRLQGREH " _
WHFQRORJLFD GHOOD PDFFKLQD SHUSU | D 00 |

HVHPSL GL FRVWUX]LRQH LQ SDWRLOGH®&

[ “essc SR
JLIXUD 9DOOH *HVVR (
WHWWR LQ SDJOLD GL VH



GHOOH XQLWj] DELWDWLYH GHL SLRQLHUL D'
WHUULWRUL 3URSULR LQ RQRUIIBIV\GN-IR)(SRIR/R/‘R

VWLOH 1HEUDVND g TXHOOR GFRP\NU\DHNV\RD/UVHHLG—"H _
GHJOL HQRUPL PDWWRQL )LJ QRQRMRQBIQWH OD SDJOLD VY
)LIXUD OHVVD LQ RS
VWUXWWXUDOH OD PDVVLPD D QWHHIQRORSDJOLD VHFRQGR LOJPF
FRVWUXWWLYD g GL XQ VRORPI®VLYROMR R
VHPSOLFHPHQWH DSSRJJLDQGROR VXO0O A FKL
UDJLRQH LO FDULFR YLHQH DUXRWELWR I
)LJ $ TXHVWR SULPRUGLDOH RRG/RLGOH B@VWURSEIESGS H ) X
DQG %HDP )LJ FKH GLIIHULWAMUXIVO\OLLY EEUSHRD .
)LIXUD 3RVD LQ RGH!
OfLPSLHJR GHOOH EDOOH GL SDJOPEBD QRQPHWRGR 1HEUDVND OH
FRPH HOHPHQWR GL FKLXVXUD GHOOMLOQ '

ULVSHWWR DOOH FRQGL]LRQL GL FRRERWE]D QHIKD O¥YD QR U

PDWHULDOH HGLOH 3RLFKp XQD EXRKD S - R
VRGGLVIDUH VROR OH FODVVL G W BiIUYDH R HERGIED Iﬁﬁ’l\\ UH
DPELHQWDOH VRQR VWDWH DSS&0WDMMD EG 1 OO o
GHOOD FRVWUX]LRQH SUHGLVSRQHRIGR RhJs wunpp oo tPg
DFFLDLR FKH SRWHVVH TXLQGL J3WUP QWY W
DELWDWLYL B8OWHULRUH SDVVR LY S\DR O \ L
DIILGDELOL H VLFXUH g VWDW R \WB R $WKMR | FL
)LJ 7DOH WHFQRORJLD FRVWUGDOW P R
QRUPDWLYD OD QRUPDWLYD LWRQRD®@DGHW IG5 7HFORORILIGH
GHOOD WHFQLFD *5(% SUHYHGRQRRRSRwMwWPHWRGR *5(% 1L

GD XQD ILWWD LOQWHODLDWXUDRQGRFRRPIHHQWRQR LQILODWH L
OH EDOOH VHFRQGR RULHQWDPHQWR YHUWLFDOH 4XHV\



UHDOL]]DWLYD q SLe DUWLFRODWBUBHGEGDEBHSYHHRBEHOWL OD

UHDOL]]JDWD LPSLHJDQGR XQ JUD@GRH LTX FD(
PDQ PDQR FKH VL VROOHYD OD 3 D/WHIKH DUPI
SDVVD DO FRPSOHWDPHQWR GHJOQ ROHD UD

UHWH SRUWD LQWRQDFR H ORUVWH@PWIR LG D L

YLIXUD 3LOJULP
GHOOD WHFQRORJLD GHOOH FDQNMAHUENI IROWH KWWS &QLI

DQFKH SHUFKp PROWH GHOOH FRVWDQFIRFPKB $UWKXU BIHEUDVNIp
SUHHVLVWHQWL 'DL GDWL SDHVFR\DWUXLIOR WXUD OI
. A
EDOOH SRUWDQWL ULVDOHQWH FD?ONW‘HV OD D %D\
&RXQWU\ D TXHVWD IHFHUR mﬁ‘:_; RV WA
)LJ FKH SULYDWH /D ODLVRQPBHXRO @M
FRVWUX]LRQH D GXH SLDQL UHDOXJRSEB F
/YHGLILFR UHDOL]]DWR D 0 R QPLWP.ELVH Li)-
HOHPHQWL YHUWLFDOL LQ OHJQRVSWOMML)LIXUD ODLVRQ)HO(RH\
ORQWDUJLV )UDQFLD
VWUXWWXUD )LJ
*OL HVHPSL FRQWHPSRUDQHL GHF XV LOXBPDOLD SRUWDQR
/,/1$& /RZ ,PSDFW /LYL
LQQRYD]LRQH WHFQRORJLFD OD SUHIDIgIRuGDEOH &rPPXHL S
FRQVHQWH GL ULSURSRUUH WDOHL VoHPCL FRKRXVLQJ B%(S\HW
VSD]L FRPXQL VLD LQWH
QRUPDWLYL PROWR VSHVVR XQfBMFHIQHHVWHUQL SHU LUHVIDGIV\QI-\
OLPLWD OD GLIIXVLRQH PHGLDQWI—QIDJISQSLOWR D IHHGV Qi pH-
FRQIRUPL DOOH FHUWLILFD]JLRQL GLDS __°DUF
SURJHWWD]JLRQH H OD VSHULPHQWDILR( _ -} ™ (XU
-5 5 \ _A,_-———r
GLIIXVLRQH GHL SURGRWWL SUHIDEEOL; | fl\ | VVR
FRVWUX]LRQH GL XQ LQWHUR TXDA$W L HRJ | E B T
,PSDFW /LYLQJ $IIRUGDEOH &RPPXQLW\ .
QJ 3 Q W/ﬁ

f
C
L

3
HVHPSLR GL SURJHWWD]LRQH VRVUWH®LBOTUY = BURIHWWRWD
FRPH PDWHULD SULPD )LJ /HHGV 8.



,0 SURFHVVR GL SUHIDEEULFD]LRQH @B} : ' HGI
GHOOTDPELWR GHOOH WHFQLFKH 05 LFRQG' - B
WHUPLQH VL LQWHQGH OD JHVWLRQH B+ . KH
VLQHUJLD WUD LO SURFHVVR SURJXNW WX | "RV
WHFQLFKH H GHOOH WHFQRORJLN L PLY]DPmY g LUH
SURGX]LRQH YDORUL]]DUH OD VG LOA 2 H
HFRQRPLFD H OD VLFXUH]]D GHOOHTRHWV _HU |
FRQFH]JLRQH LO FDQWLHUH GLYHQW WK PEO
ILQLWL FRQ VSHFLILFKH FDUDWWHULVWLI

3URGRWWL H VLVWHPL SUHIDEEULFD
$OOR VWDWR DWWXDOH GDBORJLBEKHMH§QI P
GHILQLUH WUH FDWHJRULH GL WURBRWH Bl
DUWLFRODQR LQ SURGRWWL VWUXSWWE R 5 RW
ILQLWXUD 1HOOD SULPD FDWHJRULD Y 8S M
HOHPHQWL PRGXODUL FKH PHGLDWUWHAXSY VHE
OfLQYROXFUR HGLOL]JLR DOFXQRGXEDHL. VWU
L SDQQHOOL GHOOYD]LHQGD LQJOHVHWWR “ HOC

LQ /LWXDQLD OD SHFXOLDULWGPGIU.Q—LQWDH?RBLOD_SDééJl_PO%BW%

IXQJLRQH VWUXWWXUDOH GHO SURGRWQRHPPOR WROHIQRD W W
LVRODPHQWR LQEDOOH

ULFKLHGRQR OJDXVLOLR GL XQO $XQM R/ G OBMOREDIWDVG\EH ED WA
GRUPLHQWH SLDWWDI
FRPPHUFLDOH L VXFFLWDWL SURGRW %D QRRMNRLRRG H W iVdH6i Hv D0

VWUDWL GHWWDJOLR G
VWUXWWXUDORYLYQD;PERQWH OD QDWXUDERYWHHWYBRR G Hir SR DN

LPSLHIDWL HYLGHQILD XQ GLITHUwowiH GRESWRAR Soped Rk
SDQQHOOL LQ SDJOLD H GL TXHOoBDO LQRplE > U3 Eo bt

FRPSRVWL GD XQ WHODLR LQ OHO@RSFXMDYWOHIARED FHROBDH
ULFHYHUH OD ILODWXUD

FRPSUHVVD H EDOOH GL SDJOLDVAK®D IVRR QR YIHY WHRHOWR NWDIV®O U
GL ULQIRU]JR PDQR GL IR
GL ULYHVWLPHQWR



'DO SXQWR GL YLVWD JHRPHWULRRHLODWHDBULBRHS Xz DYHUH XC
GDL DL FP PHQWUH OD OXQIKWMWDL YWD P @ONWH]]ID VRQR |

H FP )LJ $ VHFRQGD GHO MADSR GL SUHVWD]LRQH
ULFKLHVWD VL SRVVRQR DYHUH RMLUHH WRBH GL SDQQHOOR W
7TDE OD SULQFLSDOH SHFXOHDWHW WO R BRBRWWR VL UL

HVVR g HVVHUH FRQIH]LRQDWR IRUPERWUGHMWMWLRVVHPEODJJLF
)O\QJ IDFWRU\ SRVWL D NP GDO VLWR GL FRVWUX]LRQH

WUDVP &2 5HVLVW , VROD
VHTXHVWXRW®B DFXVWLFR GE
VDGLV
&R
&RU
7DE SUHVWD]LRQL HQHUJHWLFKHG®t

3HU L SURGRWWL (FRB&RFRQ VL SUBVXSSRQH XQ SURFHV\
VWDELOLPHQWR TXLQGL QHOOD YDWHKMWHILRQH GHO SURGI
SUHVHQWH OD PDJJLRUH LQFLGHQ]WVERHOLRRVWR GL WUDVSRL
DO FDQWLHUH *OL HOHPHQWL PRGXOGBWL KDQQR GLPHQVLR
GLSHQGRQR GDO WLSR GL DSSOLFMHERDM®IL LQIDWWL FL VRQR
IXQJLRQH GHOOYDSSOLFD]LRQH DUFKLWWDYL FRORQQH LQ
VWDQGDUG GLPHQVLRQDOL YDULDQR &L D FP SHU OD
DL FP SHU OYDOWH]]D PHRWUWHA OR VSHVVRUH gq GL

/I YDVVHPEODJJLR DYYLHQH DQFKH LR TXHVWR FDVR VHFRQGR
VHFFR D VHFRQGD GHOOD JHRPHAMPUERIGHROOYHGLILFR VL VI
LWHU GL DVVHPEODJJLR SURJHWWDWR SUHYHQWLYDPHQWI
ULFKLHVWD GHO QXPHUR H GHOODUWLGRORDLD GL SDQQHOO
FRVWUX]LRQH )LJ 1HOOD FDWHJRULD GHL SDQQHOOL (



LVRODQWL WURYDQR SRVWR L SDQHOOQ YH
DQFKH LQ ,WDOLD PD OD VXD SUR®X|D RQH q
5SHSXEEOLFD &HFD /D IDEEULFD]LRQH G oﬁm’sﬂ “ (WRID v v L H
VWDELOLPHQWL H SUHYHGH OD FRPOBHVVILROHIGHO®D SDJO!L
VWUDWR GL ULYHVWLPHQWR HQ GIIPHOR QR i | ' Rl LJ

VWDQGDUG YDULDQR GD D FP S$HRU - D
)J)LIXUD 3DQQHOOR SUH

OD OXQJKH]]D H GD FP D FP SO PHRV'(FR &RFRQ DPHC

RSHUD H OfDVVHPEODJJLR GHO QURGIPW W ¢ VWL 1 D W DOL F

6L SXz DGRWWDUH WDOH SURGRWWFFR/$E)C_;LJZ(%BQQ:£E"R'PSDU%-$PEW
VLD FRPH SDUHWH GLYLVRULDD@®HMJIODIY! __ i oot
SDUHWH HVWHUQD GHOOR VSHW/RWPKLIGILR NG
SDQQHOOL HFRSDQHO\ GD FP XOQPRQLWH _ ( ‘
yLJ FRQVHQWRQR GL UDJJLXQJHMUHU K DO | WUDVP
SDUL D '

8 P

YLIXUD 3DQQHOOR (NR
KWWS ZZZ HNRSDQHO\ L

FRVWUXWWLYD GHL PDWWRQL EQRWHKLUIDQS!
GL ULVR H

)LIXUD SDQQHOOR
IRQWH KWWS ZZZ |



FROOD DYHQWL OH VHJIJXHQWL [ ER®EP )LJ /[ fDVVHPEO
RWWHQXWR PHGLDQWH OD SRVPFERQLRGRI
LQFDVWUDWL PHGLDQWH VRYUDS SRDALYWMR
GHL EORFFKL OHJR TXHVWR SURGRWWAQ
IUXWWR GHOOD VWDUW XS 2U\|WWAREK O
IDFFH GHO SURGRWWR XQ ULYHVWLPHQW
)LJIX ODWWRQL L}

2VVHUYDQGR LO PHUFDWR GHL @ 5PG R WV IDEE

SXz ULFRUGDUH LO SDQQHOOR SUHWSD DQ
DXWRSRUWDQWH GDOOH IRUPH JHRPHWU

t OXQJKH]]D FP

t VSHVVRUH YDULDELOH GD D FP

t DOWH]]D GD D FP

,O SDQQHOOR g FRPSRVWR GD SDNOLDIE HW I
VWUDWR GL FDOFH )LJ V0L ARGILE@DE)LIXUDDQRQRSUHY yypo

ELRGHJUDGDELOH OR VFHQDULR GL ILQH ¥YEIWD GHO SURGR
GLVDVVHPEODELOLWj] GHL FRPSRQHDWR ,O

VLD QHOOH SDUWL]JLRQL LQWHUQH SKH QHOOQ HV
TXHVWR SURGRWWR q FHUWLILF DEDY HO [§ W H L
VSHVVRUH VL ULSRUWDQR L VHIXHQWL

1 P . SHU OR VSHVVRUH GL F)LIXUD (OHPHQWR PRC

FDSSRWWR HVWHUQR
P . SHU OR VSHVVRUH GL  FFIRQWH KWWS SDGLJOLRC

P . SHU OR VSHVVRUH GL FP
,QFOXVR QHOOD FDWHJRULD GHOONLSSKtDEEULFD]JLRQH 0DG
FRQVLGHUDUH LO VLVWHPD PR @®OIDIDHLBPQBEMSSRWWR UHDO|
)DQJg )LJ ,Q TXHVWR FDVRH@VHD RQ MCHIORD PRGXODUH SUHI
LQ OHJQR FKH VHUYH D FRQWHQHUH XQD EDOOD GL FP

ULILQLWXUD GDOOD IDFFLDWIR HODNVXQR IV\BHDWR GQHOOR q FR



FDOFH GL FP 4XHVWD VROX]LROHUYHROIWRDSLe UDSLGD GH.
FDSSRWWR SUDWLFDWL VHFRQGRDOPRWHMPQIUADMNW WUDGL]LRQDO
GHO VLVWHPD H JOL LQFDVWUQ PHVRKL RIHPROCODDRKEHO WHODL
OD PHVVD LQ RSHUD GHO VLVWHPD

3DQQHOOL GL ILQLWXUD H GL DUUHGR

1HOOJDPELWR GHL SURGRWWL Xy 3WY\at I R L
ULFRUGDUH L SDQQHOOL QRQ VWUXWD K
SDQQHOOL VRQR SURGRWWL QHJOL ¢ Y
SULQFLSDOPHQWH FRPH SDQQHOOLQGHFE SDU
HVVHQGR SURGRWWL FKH GHYRQRDHWOA HVF
LQWHUQR VL VFRQVLJOLD GL XVOOUDLIQB  cee — o i eee . ROW
HYLWDUH LO GHFDGLPHQWR GHocmso<Rgu/\Rr)zLKJ:f$’Vf,) SDQQHQIR,

YLVWD JHRPHWULFR LO SDQQHOOR QGUWBHRQWH KWWS JURZ. Q¥
*:BSURGXFWVBHQYLUR

GHJOL VSHVVRUL YDULDELOL MWD ROHMS HV s wnn wwirwiir 11QWF

PLVXUH VWDQGDUG

: [ FP

: VSHVVRUH FP FP FP

, SDQQHOOL 2ULHQWHG 6WUXFWXUD®T ¢

LQQRYD]JLRQH GL SURGRWWR ULVSHWS\R

VSHULPHQWD]LRQL VRQR LQL]JLDWH D P}

TXHVWLRQH HQHUJHWLFD KD SRVWPR RO G H

ULVRUVH H OTXVR GL PDWHU UBIOGLLY & WWH ¢

GL SURGRWWR LO FXL IDWWRUHMOID G 5xub """ 3bqonbod.

JRQWH KWWS ZZZ QRYF
SUHVWD]LRQH PHFFDQLFD 7DEHOOD D WY, RYH UYL Sk




6SHVVRUL LQ PP e a e a e a 862

3DQQHOOR GHFRUDWLYR

ORGXOR GL HQDVWLFLW} . $SSDUHFFKL GHFR

0SD 6HUUDPHQWL
6RIILWWL 'HFRUD]L

ORGXOR URWWXUD . . SUUHGDPHQWR

0SD :DOO GHFRUDWLRQ

3DQQHOOR %DVH

ORGXOR GL HGDVWLFLW} . "HFRUDJLRQH G _
0SD $UUHGDPHQWR

3DYLPHQWD]LRQH )LIXUD 3DQQH
ORGXOR URWWXUD . . FRVWUXWWLYR )JRQWLI

0SD KWWS ZZZ QRYRILEUH

V RYHUYLHZ SKS

3DQQHOOR FRVWUXWWLYR

ORGXOR GL HQDVWLFLW} . '"HFRUD]LRQH G LQWHU
0SD 3DYLPHQWDI]LRQH [(GLOL
VLVWHPD DELWDWLYR
ORGXOR URWWXUD o . 3DUHWL GLYLVRULH
0SD &RVWUX]LRQH 6RIILWW

7HODL GL ILQHVWUH H

)J)LIXUD 3DQQHOO
/I H FDUDWWHULVWLFKH G@HOOH EDOOH)RQWH JL]L
) KWWS ZZZ QRYRILEUH
DVSHWWL H SURSULHW]|] V RYHUYLHZ SKS
/IH SUHPHVVH SRVWH D VXSSRUWR GHOOD YDORUL]]

OfLPSOHPHQWD]LRQH GHOOD SDUONVNNYHRIIDPRWWDWH DYYDORUI
SURGRWWL FRPPHUFLDOL H VXOODLYIWRULD GHOOD WHFQ|
TXWWDYLD ILQR D TXHVWR PRPHGWRLOFEHRQR VWDWH WUI
FDUDWWHULVWLFKH GHOOD SWUQIIDRDE TXDQWR PDWHULDOH C
‘DL GDWL SUHVHQWL LQ OHWWHXD/MWAXERHY XOCOHOBUHVWD]LRQ
VLFXUH]]D H VXOOD VRVWHQLELOXKWR| GKQWDWHULDOH HPHUJ
IRU]D VRQR

¥ QRWHYROL YDORUL GL FRLEHQ]D WHUPLFD

¥ EXRQD UHVLVWHQ]D DO IXRFR

¥ EXRQ LVRODPHQWR DFXVWLFR



¥ ULGRWWR LPSDWWR DPELHQWDOH

¥ VDOXEULWj] GHO SURGRWWR

/D FRQGXFLELOLWj] WHUPLFD GHOO®. SDJOLD gq GL FLUFD I
FRQIURQWDQGR WDOH YDORUH FRIDWXHOQR GL ILEUH QDW
HGLOL]LD VL SXz RVVHUYDUH FKWDIOYDVWRRAIRL EROWROOH ILEUH
VLPLOL WUD GL ORUR LO UDQJH WIXWWHBLYAQAO®D]4 RQH q GD
LPSRUWDQWH ULFRUGDUH FKHXFISBULOIW jGLHRRPHIFDFLHQWH GL
RFFRUUH IDUH DWWHQ]JLRQH DO BRWRWRUHPHHUUMWLFR ULFKLH
PDWHULDOH LQIDWWL SHU OTXVRIIGHIOHO®PWBHDJOLD LQ HGI
UDFFRJOLHUH H FRPSULPHUH OD SD&BAH@DVLWM) FRQGL]JLRQL GL
RWWLPDOH PHQWUH SHU RWWHBURFPORUUREYD GL OLQR R
GLYHUVH IDVL GL ODYRUDI]LRQH

, IDWWRUL FKH SRVVRQR LQIOXH @DOUBGDOSPDBROQBGXFLELOLW) W
VRQR SULQFLSDOPHQWH GXH

¥ OD GHQVLWj] GHOOH EDOOH

¥ O1f RULHQWDPHQWR GHOOH ILEUH

,O YDORUH GL GHQVLW)] RWW IDA/D\®HVM0WMHWVYHOWH LQ OHWWHUDW
UDQJH GL NP P OD GHQVLWj] g WIFWWUHWWD FRQQHVVLI

FRQ EDOOH GL SDJOLD 4XDQGR LQDDWWIOOVL SUHYHGH OfXV
TXDOH" RFFRUUH IDUH PROWD KKHWWIHQ@HRIQGH DB WLSR GL ED(
XVDUH 6ROLWDPHQWH SHU XQ@DSUHHHOLWFRBQRRSBMD LQ RSHUL
EDOOH GL SLFFROH GLPHQVLRQL FKHMSHWRR UDSSUHVHQWD
SHU OTYDJULFROWRUH LQ IDVH O®L GHXFFIROWRHFDGHHVWUL]LR
QHO PRPHQWR LQ FXL OD SDJORGXWEHHVIW LRWHWD DOOD ILOL
SDQQHOOL 26% RSSXUH DGODO®MNWUDBHWGRWGEHOOIDQ LWL

FRQGXFLELOLWj] WHUPLFD FDPRIR MHOYBIU LIDBEWDGEIOOTRULHQW
SDJOLD ULVSHWWR DO IOXVVR GWWDORHHUVLDQ@WDWWDOWDH LO I
GL SDJOLD VHFRQGR OR VWHVVR RALIEEHQWWPHQWR GHOOH IL



WHUPLFD VDU PDJJLRUH VH LQYHFHRIR ILEUH VRQR GLVS
SHUSHQGLFRODUH ULVSHWWR DO
IOXVVR LO YDORUH GHOOD FRWGEK FIIEVRO LW j ¥ DiBdERL QR UHy pwvik

SL+ EDVVR FRQVHQWH GL DYHUH owrD L3RR TS0 & unywiEIyR R

OHWWHUDWXUD FL VRQR VW RV W DAY WG I A B R §

TXDOH g OTRULHQWDPHQWR PLODLRU@W}@@QUGQ\@W@OGL Q/EHM*X
FKQRORJLHV 12&08%7

ULFHUFKH VXOOD FRQGXFLELOLWJVVRIQUPILQD SURGRWWD ®DW
WS RSXV EDWK DF XN
(QHUJ\ $VVHVVPHQW RI D 6WUDZ %DOH %XLSIIBGSLQJ

$XW "HQ\ &RQGXF &RQGXF
.J P WHUPLFD |lVMEHBIPLFD |[LEUH
SDUDOOHOBHUSHQGLUFRODUL
P P
OF&D
$QGH
$QGH
OLQ
7TDEHOOD 6WXGL VXOOD FRQGXfWHELQVWQR WHUPLFD JRQWH &

(QHUJ\ $VVHVVPHQW RI D 6WUDZ %DOH %XLOGLQJ

/ID PDJJLRUH FULWLFLWj] GHOQO®D SID EUIDD YH DHWDUWRV FRSLFLW| (
VHEEHQH VLD XQ PDWHULDOH VDQR H WUDVSLUDELOH LO UL
GHOOD SUROLIHUD]JLRQH GL PXIIH oXAPHROWR HOHYDWR VH

OfHVSRVL]LRQH SUROXQJDWD DOOYDFTXD H D SDUWLFRO
PLFURFOLPDWLFKH FKH SRVVRQR GHOMBOWAHLQDUH LO GHJUDG
ILEUD 6HFRQGR ODUUWHFKXAHR GHO GHFDGLPHQWR DHURELFR GL
GD TXDWWUR FRQGL]JLRQL IRQGDPHQWDOL

f SUHVHQ]D GL VRVWDQ]H QXWULWLYH QHOOD SDJOLD

f GLVSRQLELOLWj GL RVVLJHQR QHOOD SDJOLD

f WHPSHUDWXUD GHOOD SDJOLD

f XPLGLWj OLEHUD VXOOD SDJOLD



6HFRQGR OYDXWRUH DO GL VRWSHU IGR
f& L EDWWHUL H IXQJKL QRQ VRSUDYYL

LQ WDOH FRQGL]JLRQH FRQ OD RUHV
QXWULWLYH VL JHQHUDQR GHOOHSURI@lXH
LO GHFDGLPHQWR GHOOD SDJOLDGBHLH Y XD\ oD
DO IXRFR L WHVW HVHIXLWL QF®IWFKIQEDBKRH 8QLYHUVLWD
OH EDOOH GL SDJOLD FRQ LO FRGRFBL) X UR X Ul
UHVLVWHQ]D DO 2:IXRFR QRUPDOH  \FKU ke L DU
HVSRVWR DO IXRFR SHU PLQWW LV X, BAD
SDJOLD FRQ LQWRQDFR GL FDORRQGEDPH
SHUFKp UDSSUHVHQWD XQR VWUDWRHGX
ULWDUGR QHOOD FRPEXVWLRQH TOXD WWH
FRVWUXWWLYD SXz LQFLGHUH VHSSXL HV'

UHVLVWMRFR DOLQNH H IOPRKRDWDNOR FKH GD

SRVVDQR LQVHGLDUVL QHOOD S DBiVH WM HONDSD0E i L1

IXRFR SHU DOFXQL SDQQHOOL SUHVIEEQ]S, x0 SD0aHOOR GRGIE

IXRFR DQFRUD SL+ VRGGLVIDFHQWL

., SDQQHOOL GHOOD ORG&HOO IWHVWD\ypapnwoLs suwirarr RU
FRQ XQD WHPSHUDWXUD GL WEQW .1y - oLonn poc P

IXRFR SHU DPERQMXWH LO WHVW q VWDW %»XLOGLQJ ZLWK VWU D |

TXLQGL SRWUHEEHUR DYHUH DQFKMHVQDR! /THXURFODVVH DWWR)

IXRFR H QRQ OD UHVLVW
GDOOD 81, (1



SURGRWWR OR VWUDWR GL FDEAOFH KBLQBRWILXQWR XQD UHVLV
PHQWUH TXHOOD GHOOD SDJOLD gqHVWDWD GL PLQXWL
LQIRUPD]J]LRQL GHOOD VFKHGD GL SQRGRWWR LO ELRSDQHOO
PDWHULDOH LQFRPEXVNLBIQFKH HXHWR A@D W) QHO OR
(NRSDQHO\ OD UHVLVWHQ]D DO IXRFR q YHULILFDWD FRQ OD
PHQWUH OYHXURFODVVH GHO SURGRWWR q OD ( RY?
PDWHULDOH FRPEXVWLELOH PD QRQ IDFLOPHQWH LQILDPPDEL

/H FRVWUX]LRQL LQ SDJOLD LQ ,wDOLD

'LVSRQLELOLW] GHOOH PDWHULD SULPD D VFDOD QD]LR
/ID GLIIXVLRQH GHOOH FDVH LQ §DRROWR/XO WHUULWRULR |
SXQWXDOH H IUDPPHQWDWD VHMHROWER GHGDWL UDFFROWL QH
FDVH LQ SDJOLD TXHVWD WLSROWXMWWRRYWORIMWWLYD g GLIIX
DUHH GHO 1RUG ,WDOLD VRO WWMWH HQWFHL VEROWLOL]]DQR OH
GLPHQVLRQL SHU QRQ DYHUH SUREOHPL GL PHVVD LQ |
PHWRGRORJLD FRVWUXWWLYD FRQWMHWOQIVQLUWD q TXHOOD *5(%
TXHVWR SHUFKp OD SDJOLD QRQGHORERKRVLGHUDWR XQ PDW
FRQIRUPH DOOH GLVSRVL]JLRQL GHOKH VXOOH QRUPH
VXOOH FRVWUX]LRQL H TXLQGLWIHUHSIKWHWROMVHUH XWLOL]]D
GHWWVHUH YDOXWDWR GDO 6HUYLPAR RHFQLFR &HQWUDOH (¢
6 XSHULRUH GHL /DYRUL 3XEEOLFLWIRO GIXDOH ULODVFLDQGR
,GRQHLWDY 7HFQLFD DOOY,PSLHIJRSHRQYEBQWH WDOH LPSLHJ
ULODVFLR GHOOYDWWHVWDWR VWRRQIHWRVERGH BRQ ODERULRVR
QRQ SURFHGHUH FRQ OYDSSOLFD]JLRADVWUXWWXUDOH GHOO
FRQ VHIXHQGR OH PRGDOLWj] VXFFWWDAKH LD TXDQWR GHWWR
OLPLWH GHOOfXWLOL]]JR GHOOD &HDJoobwR BRPH PDWHULDOH
PROWHSOLFL IDWWRUL DOFXQL GL TXHVWL VRQR
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x DVVHQ]D GL XQD QRUPDWLYD WHFQLFD LILFD:
x GLVLQIRUPD]LRQH VXOOH SUHVWD]LRQL GH. upw'ﬁ”ULDOH
x VFDUVD FRQRVFHQ]D VXOOD PHVVD LQ RSHUD ‘&PDWHL
x DVVHQ]D GL ILOLHUH GL SURGRWWR i y
$OOR VWDWR DWWXDOH OH SUL(Q)FHLSID(D_LI—iDHJ(RlE’HqD]LRQL U
JHVWLRQH GHOOD SDJOLD VL FR®FBQXUL TS Y Vw0 XL RILDC
ILQL HQHUJHWLFL GHOOD ELRPDVVWL 3k ibnbOL G\L/WULLP|E|VJE5#|'Q
VWXGLR (®PPDJH FKH VX WXWWR LO GDWL HVSUHVVL L§]LR

Z2Z2Z HQDPD LW

GLVSRQLELOLW)] WRWDOH GL ELBDWOVRU HDO
/IR VWXGLR SURP

VHIJDOH LO ULVR HFF q GL FLOFDGHW\DIIURQWD OD JHVWI GI
SHU VFRSL HQHUJH\
UHJLRQDOH VXOOH VWLPD GHOOH VGUWSKFRPSRQH OR VWDWOLI

GLYHUVH ILOLHUH
FKH OH PDJJLRUL SURGX]LRQL ULFDWRE@fgpj rRopoL FRG oRJLR
UHJLRQL GHO VXG PDJJLRUPHQWH YRRQR RO koL oA/t
OD 3XJOLD H OD 6LFLOLD WDRWH GHDWWR JLVYLOXSSR GL WDOL RLu@pl}

GDJOL LPSUHQGLWRUL SXJOLHVL YWMH ID]L
VRWWRSURGRWWR  $AIGH Q] LEIQ@BBE KMy, oy Loy o0V HFHQVEPHS
FROWLYD]LRQL FKH LQWHUHVVDQRXH®O CR ROR
FHUHDOL VRQR OH SLe+ SURGXWMRQW LWLV VXS
WHUPLQL GL SURGXWWLYD SRVLWXIYQGUXGDD SURGX]JLRQH ¢

WRSUR

FRVWUX]LRQL

Y)LIXUD 3URGX]mbLmR D
8QR VWXGLR VXOOD ILOLHUD D‘]ULBR(DID:,WDOLD ULHODERUDLII‘RQF

WRVFDQD SURGRWWR GDOOK{BQG&IYMHRWW W L-VYWDW

SHUFHQWXDOH PDJJLRUH GL SDJORR DR  &RQWL / 'DLQHODMB W
3 %RQRWWL / 6S

LQ TXHVWR VWXGLR VL ULSRURMMHQRB HIO®As75' R ', )./,H5H $+5, &R/
6R67H1,%,/, 3H5 /$ 35
CU%S$/IH Y, 3%%/,% 'S
&R6758=,R1H+5,68/7%7,
35H/,0,1%$5, /YHGLOL]JLD U
VYLOXSSR WHFQRORJLFR
WHUULWRULR



DPELHQWDOH SURGRWWR GDOOD FNREWLWJILRQH GHO ODWH
sbJoLD ,QIDWWL g VWDWR SUHYWWR FBHOLPSLHIDQGR FLUF

SHU XVL HGLOL VL SRWUHEEH WUDW\WHHQHLLEWUFLQJ"FDQL]]DUH R &
ODWHULJLR RFFRUU

LQ WHUPLQL GL FRPSHQVFEHUIRJQHS(RQIGHJDVRVBIIU\NJRELLPD 81, [ I
SRVWR FKH OH HPLVVL
JDVROLR NJ &2 NJ JDVROLR RYYHWBRREVURQH VRIQBRF DS

IDEELVRJQR QD]JLRQDOH /D VRVWL\N—D(]GRMPQQI\KSRL@O@M\TH%L]LR

SDJOLD LQROWUH SRWUHEEH JDRURAWHYFEOMR, ;O B X1Laedlnk
OD PDQFDWD SURGX]LRQH GL PDW\HWXG@@V‘\’IHQGAQ@ %%ENVWMLFFU

HUL]LR

SRWUHEEH FRPSRUWDUH XQ *FIDULFR DPELH WDOH HYLWDWR"
2727 EF EDQJRU

NJ &2 P SHU OD 3QRQ SURGX]ORQH~’ GQGGBWNUFU']‘KW GB
6RIWZRRGVLQ&RQVW F‘
6L ULSRUWD OYfLPSDWWR DPELHRWR®AHHGBAHOSsEDQQHOOR LQ
(PERGLHG &DUERQ HTXLYDOHQW &2 NJ HT P

(QHUJ\ (PEORGLHG 0- P

/Y LPSDWWR DPELHQWDOH GHOOIR/R GHOIODVSDJIOLD g PRWLY

VFDOH GL GHWWDJOLR YL VRQRFD@I® QWO "KH

GHO VLVWHPD HGLOL]JLR FRVWUXLW R HQ( 1 F
YDOXWD]LRQL GL SURGRWWR L

L

6HFRQGR OR VWXGLR GHJOL DZORXVWRL SDUHWH LQ SDJ $

GDO SXQWR GL YLVWD HFRQRPIUARL..DUJLOOD QWRJOOD ]|

DUJLOOD LQWR%DFR

SXz DYHUH XQ FRVWR PDJJLRUH GQ WERD R r SDJC

DPELHQWDOL FKH LQ WHUPLQL HFRGRBDBEIHWHRVL SHU SURGXL
LQ SDJOLD RFFRUURQR FUHFWUH SHXWRB IDUHWH]LOQ
ODWHULJLR RFFRUURQR HXUR P d :
3RLFKp LO SUH]]R GHOOD S DARHMWHR LGH O DADAMUHULR @HOH JD W R
LPSLHJDWR SHU FRLEHQW D WHLQDS 5D0O HWV HG RO QIR YW UDWLJIU
RFFRUUH LOQOWURGXUUH PDWWRLD)YW LVRODSPUHWH LR PDMOVRQ,,

FHPHQWR ODWF
HSV LQWRQDFR FHPHC

)LIXUD FRQIURQWF
VWUDWLJUDILH SDUH!
SDUHWH LQ PDWWRQL
%URMDQ / 3HWULF
&ORXVWRQ 3 /



3HU TXDQWR ULJXDUGD JOL LPSDWMWQ@HDBEDHQWDOL H JOL
SULPDULD DFLGLILFD]JLRQH H KDQERIROGNVPMARYMARWIRWHQ]LDOH
YDORUL

¥ GDO FRQIURQWR WUD OH GX$SUBEPLDWMDL ULVXOWD FKH (
3(, ULFKLHVWD SHU SURGXUUH LOFRXBB GL PDWWRQL
PDJJLRUH GL TXHOOD GHOOD SDUHWH LQ SDJOLD 0-

¥ ,O BRWHQ]LDOH GL DFLGLILBMWLROQMHLSH, GABVWUD FKH OD
PXUR LQ SDJOLD KD XQ YDORUH GLPXUR NJ62 HT PHQW L
GL PDWWRQL UDJJLXQJH NJ62 HT

¥ ,O SRWHQ]LDOH GL ULVFDOGDPRQM/R JOREDOH *:3 KD
QHIJDWLYR GL NJ&2 HT SHU LO PXUR EDOOH GL SDJOLI
NJ&2 HT SHU LO PXUR GL PDWWRQL

(VHPSL GL FDVH LQ SDJOLD LQ ,wDOLD
/ID FRVWUX]LRQH LQ SDJOLD LQ ,WDQHD FRPH g VWDWR H
FHQVLPHQWR GHOOH FRVWUX]LR@OQERUSDIQDD OHO SDUDJUD

VFHOWD GL QLFFKLD 8QD W UPHCOH OSMLH FRRYAL HUR) Dl \W D
(YD FRVWUXLWR QHO WHUULWRULR DEU VLV P
/ID VFHOWD GL DGRWWDUH W DSQWH QWHL.EQ IO g O

N

UDSLGLWj GL HVHFX]LRQH GHO GH RSHIHEMCE I E ESTTEK o
FRVWUXLUH UDSLGDPHQWH LQ BBIWRVGSHI3HFRPDJIILRUH $4  @¥D
FRQGLILRQH GL FDODPLWj H S$WUOID BRG IO DV
GL XQD FDVD LQ SDJOLD FRQ ¥WUXRWRXE

DL HXUR D PHWUR TXDGUDWR HRKH
RFFRUURQR FLUFD HXUR DO PHWH R T
YLOODJJLR SURSRQH OD FRVWUX]LBQH N GL
GHO ERUJR GL 3HVFRPDJJLRUH )LIDWL YD JBVE FRVIGE

YLOODJJLR (YD 3HV
LPSLHIDQGR OD SDJOLD FRPH VW WXKWKWXN DQF



SRUWDQWH LQ OHJQR VL g UHVD ROVGLLYHEHRE
UHDOL]]DJLRQH q DYYHQXWD LQ -"*.i;
OfDVSHWWR SURJHWWXDOH g RWDHUR ROQRDXS R
VWXGL SLe IRUWHPHQWH LPSHJQDWRQHDQ®
SDJOLD q GL TXHVWR JUXSSR GL SURIHW® S5 ULF
SDJOLD UHDOL]]DWD QHO FHQWUR DEKIDAIWY RTTH UWT
)LJXUD)DVL GL FRVWI
4XDGUDUR GL 5RPD g VWDWD UHR GLIPIRIXDUWLHUH TXDGUDRHS |

UFK
FLUFD PT DGRWWDQGR LO PHWRGR *5(“/0 LJ

%H\RQG $UFKLWHFWXU
*OL HVHPSL LOOXVWUDWL ILQR D DXHGWI\B/FR(RIIRHQNVBURR—Q\R/V[F]E

GD 3DROR 5RED]W &
PRQRSLDQR H GDOOH JHRPHWULH BROWRDVHRSODbWNWLYRWXY

FRQVLGHUDUH OD FDVD LQ SDJOLBVERIMN KEER W TR EbRHR bk

FRPSRVLWLYD  DOFXQL HVHPSL GnwARGWI@I R QY sHYEE
DUFKLWHWWL : 6FKPLGW H 0 6FIGZD0OJD ﬁ?&%’ﬂ%ﬁﬁ&%@of]&ﬁﬁgw
FRPH PDWHULDOH HGLOLJLR q XQ YIVGIRQH IBWIEK G WRQHYVE!

SURJHWWXDOH 1HO SURJHWWR GL &bDVD 'DOVDQW UHDOL
&RUWDFFLD %] L SURJHWWLVWL SUR ‘ :
FXL VL DJJLXQJH XQ WHU]R PD Q\DUU &) WER
FRVWUX]LRQH g IRUQLWD GDOOD GRS 8 H MKIhHay' GHC
UHWLFRODUL VHFRQGR XQD IRUPDO FX& | 0
qg FRPSRVWD GDO OHJQR GL
ULYHVWLWL LQWHUQDPHQWH RR® KHQBMR)LIXUD&DVD '$/6817 &

%] $UFK : 6FKPULUQW H
UHDOL]]IDWR PHGLDQWH HOHPHQWIRQIWeFKZDU] ND
EORFFKL GD [ [ FP LQ PRGR GD ULvxuwpuH llH()I)\I\ILYD

H SRWHU TXLQGL HVVHUH SRMMH ID@ RS HMBMH

LPSRQHQWH GL LVRODPHQWR VLD LRI QH
YHQJRQR DJHYROPHQWH FRSHUWL JOL JHW
GLPRVWUDWR GDO FDOFROR HIIBWWXD LILF

/[ fHGLILFLR SURSULR LQ YLUWD Q@GMIO GH Gy

)J)LIXUD &DVD '$/6%$17
$UFK : 6/ H ODUJI
6FKZDU] )DVL GL FRVWUX



KD YLQWR LO 3UHPLR PLIOLRUKRLDVBHBXWPH® BZIIANAN  ~HNANN 3

GL %RO]JDQR QHO LO UHQGLPHG®WRFR:! / \ D
D FRVWUX]LRQH FRPSOHWDWD KD ULY R
ULVFDOGDPHQWR SDUL D N:K PL QDK E =R
GHOOD FDWHJRULD GL HGLILFLR &£§DQVYMIDV V R
XQ SXQWR GD SHUVHIJXLUH GXUDOQWHRQ e : I

&DVD&OLPD g XQ PHWRGR GL FHUWWLUILA et F
SUHVHQWDWR QHO LQ RWWHPSHGHQ | C

FHUWLILFD]LRQH HQHUJHWLFD GHWIL Gi[)LIXUD 3LQWD DOORJPI
(66(5+2) /IDQD %]

SURYLQFLD GL %RO]DQR LPSRQH GD D $UFK : 6/ H ODUJDUHWDVE
JRQWH ZZZ DUFKVFKZDU

VWDQGDUG PLQLPR D FXL ULIHUUDH. RP@QH: Ol

HGLILFL *OL HGLILFL GL FODVVHEELVEL RU

HQHUJHWLFR LQIHULRUH D N:K Pam B Ol fiLRQ
FHUWLILFDELOL FRPSUHQGRQR OD GOWUY\H SDI
GHWWD DQFKH FDVD GD OLWUP3DHSD . = N
OLWUR P3 GHWWD DQFKH FPHUDWGE DL F DU MW &8 e - OH
DQFKH DOO HVWHUQR GHOOD | ™ 1 HO
DUFKLWHWWL QHO SURJHWWR GHMXIL D Qg YL

PHWWRQR LQ RSHUD OH EDOOH GL B5DJA HFR’Q"GR-—G% W H
SURJHWWR YLHQH VYLOXSSDWR SURSRQ
IRUPD DUFXDWD DOWL XQ SLD@®RHFQROR
SLDQR GL IRQGD]LRQH GL FHPHQWR DBUIRD
GL FDOSHVWLR DQFKH TXHVWL WSRRQRH QG
PDWHULDOH LQ VWUXWWXUH LQ ORHJUWR
SDUHWL GL FKLXVXUD YHUWLFDOH HRWH 2

VHFRQGR OD WHFQRORJLD 1HEUDVXWWRGT X0 "")D“V'ﬁ’é’[",;RLle,

yLJ LQ RSHUD GHO VRODLR (
UHDOL]]D]JLRQH SDUHWH
ZZZ DUFKVFKZDU] FRP




/H FRSHUWXUH LQ SDJOLD
/ID WHFQLFD FRVWUXWWLYD WUD ™" "~ =~~~ 7" 777" WEH
&RPH JLj DFFHQQDWR QHO SDUDJUDGRL W _ %UH\PDQQ *$

7UDWWDWR JHQHUD)OHF%
LQ SDJOLD qg VROR XQD UHPLQLV¥BIQ@RF(FLYLOL 9RO '"HOQD FFR

WHWWADLR (GLWRUH OL(
FRQVLGHUDQGR XQD VFDOD GL OKPWWXW\ .._ ... ___ _.. ._ UL
WLSRORJLD g DPSLDPHQWH GLIIXVIVWD 1 0 .SDJOLD OQF
QHOOH DUHH JHRJUDILFKH VRWWRWYLOMNGS ' RV
FRVWUXWWLYD VRQR UHDOL]]D\WHOERIQQ

PD DQFKH LQ PROWL SLe HYROXWL /9§ B\ H

WHFQRORJLD GHOOH FRSHUWXUH LQXSDOWRD™UL 40
PODWHULDOH FRVL SRYHUR SRVVLHGHOD)LJX  *D\]XN FL\
WUDVSLUDELOLW] OD GLVSRQ ISDLMDW RD VERIDRY RV ¥R LO ULG
IDWWRUL FKH YDORUL]IDQR OfXVR GH® SURG R Wi QFKH |
FRVWUX]LRQH SHU OH FRSHUWXUH RBQD GHOO#+ PPRILRUL
FRQVLGHUDWH QHOOYDSSOLFD]LR @Hi JDQV BRBS@ VRIESE:, VT

FRQGL]JLRQH GL GXUDELOLWj) GHMORYWHUID DG SuU

YLHQH DIIHUPDWR FKH OD GXUDWDVGLSX®D | —E—]E_E UWF
FROQVLGHUDUH RWWLPDOH SHU XQ SHULBG&R GLl . 0oLl H S|
ULWHQHUH FKH ILQR D DQQL GL GXUD)LIXUD ~ VHILRQH =y
ULSDUD]LRQH DQJ]L WDOH OLPMEHDWHB SR JH |

FRQVLGHUD OYLQFLGHQ]D GHJOL LQWBHERKQW
HVHPSLR GL FRSHUWXUD LQ SDJOHDFEK

VWUXWWXUD GHO WHWWR H QRQFRRIS HWRW / W
TXHOOR SRVWR LQ HVVHUH QHOQIOH FRVW U KEEESEREREEDNEAZR R} N

/ID SURFHGXUD HVHFXWLYD DGERWWBWDS$SHUAVVWHMW WL GL TXF
YLIXUD 7HWWR LQ SD

DVVXQWR FRPH OfLWHU SURFHGKXUPIBRH)DGFRQWDGLQL %XFDUWIW
JUDQFHVH ' 'DELMI

SDJOLD $QFKH VH LQ (XURSD QRQ VL & ODVWUDQJHOhH@
(PSOR\LQJ 6HFRQG 0DW:
$JULFXOWXUDO B6HF
$ &RPSDULVRQ %HYV
DQG 5RPDQLDQ 6LWXDW




JLDSSRQHVH OfXWLOL]]JR GHO VRWMW®RWW AA oD

GLYHUVD FRPH GLVFRUVR JHQHUDOH VL 1 0. %000 HV\
/H IDVL GL HVHFX]LRQH GL XQ W@ RJDR H 7TRSOR  /VR
VHIXHQWH PRGR 7 RIS

X GLVSRVL]LRQH GL XQD VWUXWWXBDUSR - "% )R

VHFRQGDULH QRQFKp OLVWHOODWHUL jxupvwuxwwxup & Y
LQWHUYDOOL UHJRODUL )LJ LQ OHJQR SLHODERUDILR

x UDFFROWD HVVLFFD]LRQH H OXQDG®
GL FLUFD FP  )LJ

Xx SHU OD SRVD LQ RSHUD GHL VDQWROLQ
L IDVFL YHQJRQR DFFRVWDWL @XWR \D
LQ VHIQR SHU OD SRVD LQ RSRIQU®DV L LEE

LQ SDJOLD HXURSHL RSSXUH UDPLRGG
WHWWL JLDSSRQHVL
x VHIJXH OD EDWWLWXUD GHL IDVFLL
yLJ VHIJXH OD SRWDWXUD EBROQF&BH 5
VRQR DOOLQHDWH LO ULVXORIBDRALLLIXUD  3RVD LQ REGHUE
SDJOLD VXOOD VWUXWW X
SHUIHWWDPHQWH RUGLQDWR SXOLWR |
/IR VSHVVRUH GHO WHWWR LQ SDIHQBUBDH Vi HG VK
FP VHFRQGR TXDQWR ULSRUWDVOR QHOI M BT H\ P
VSHVVRUH PLQLPR GHOOH FRSHURWXPHQU ?
OTLQFOLQD]LRQH XWLOH D UL GXJOUAT XD @
HVVHUH PLQLPR f TXHVWL YDORRIQLSRQ‘)SLDJJXOLD DOOLH QDRIHQ@ W
DOOH FRQGL]LRQL FOLPDWLFKH GHRGRIUrwwornrouuicru LQ F
OD FRSHUWXUD



,,; 5 :‘ \--;-;J‘AL..A} *:n
DO WUDYHWWR RUL]]JRQWDOH LQ QIR G / ) FRESLXW
ILEUD LQWURQR D TXHVWR HO HPRW G R Q DR RASK RQH YLHQH

OD ODUJKH]]D GHOOD IDOGD H YONQHKHLDHWXWD SHU WXW\
DQFRUDQGR RJQL VLQJROR IDVFLR GHJI®NI 7XUD ~ GROX]LRGH N F
PHGLDQWH OHJDWXUD 1HOOD VRGRURQKRowWH SQ&%%EDFQRQPH MAY

OHJQR YHQJRQR ILVVDWH GHOOH OBPYXWWL oo ouuwl_u

PHGLDQWH OD SRVD LQ RSHUD GRQ@BQSAD—DO(LQI)“T/X ,/\ND VRO)
PDJJLRU SURWH]LRQH GHOOT DE][WFH)\]’MFR)MW[UC[NWW‘ L OD SUH\
ULGXFH LO ULVFKLR GL LQILRRBHDWRQD QHO:(}D \A(\_/_LLDJAU_JUDIL

YLIXUD BROX]LRQH D S

GHOOD SDJOLD FRPH VW!

JRQWH %UH\PDQQ *$
/ID WHFQLFD FRVWUXWWLYD $BI)XQONWBWPSRUDQHD GHL WHWWI

$FFDQWR DOOD WUDGL]LRQD GBD Ml R FIRA WD LER BB L GW W LY Dy WU R
SRUUH LQ RSHUD OD SDJOLD QHOOWXRELW {GHOOH; VROX]
XWLOL]]JDUH OD SDJOLD VRWWRUIRGPDEHYRDEOWD ' ODISRVD L
VHPSOLFH OH EDOOH SRVVRQRWMAMUHLIRVL]LRQDWH: VLD W
FKH VXOOH WUDYL )LJ LQROWHIHH ORD/ONDWREL ILOLWXUL
J)LIXUD &RSHUWXUD |
VLD FRPH FRSHUWXUD YHUGH FKHSAR@QHW'sSDJOLD SRVD LQ RSIHB K
JRQWHQNH H ODKDONH
XQD FRSHUWXUD SUHYHGHQGR FKHDLOSHyK GHUUL EULUUH
WUDYL VRWWRVWDQWL PHQW HQ HOD 7D B Ui 1 o
XQD VWUXWWXUD FKH ULVXOWD DQ®LE®G GHNRW H G}D‘Q‘Qq_ TXH(
GHOOH EDOOH GL SDJOLD )LJ ROMQMHUDW (1 D SWHVWD]L

H ODKD@ONHHUPDQR FKH XQD FRSHUWXUD LQ OOH GL SDJ¢

)J)LIXUD &RSHUWXUD
SDJOLD VXOOH WUDYL
YHUYRO OLONH H (



VSHVVRUH GL FP FRQVHQWH GW RQY IV MGHLLP
YDULDELOH GD . SDUL : P I )
'DO SXQWR GL YLVWD GHOOH FRSI—GJ—W))OMBKVEﬂLQWHUé@-IWD]L
GHOOD SDJOLD KD SRUWDWR D GHHWQLRH !GHOOH IDUFKLW!
PDWHULDOH q GLFKLDUDWR FRPHQXBMSHUILFLH--GILQYROXI
FRPSDWWD LQIDWWL OD S D JPLHQ VSR L YR Q LL BOHDP | UL
OfDVSHWWR GHOOTRSHUD D U FKEXHW WRSIEE tot b v ooy b

FRVWUX]LRQL GLIIXVH QHO FRQWHVWR VRVSHVDOLRRKMH 0DKPQ

LQWHUHVVH YHUVR TXHVWR PDLWHLLO_DD(XH)LWU RQDOH SRY
GL OLGGHQ 'HOIODQG 20DQGD L SIRRUQIW WG lsuQrROG +
6LPRQV GHOOR VWXGLR ,1%2 VL LDSELHUD_(RIQ YO H ERORQ
SHU GHILQLUH OTHOHPHQWR GL FREHIRONIRD GHL EQEXH" YR
OYHGLILFLR SXEEOLFR )LJ v»(woDva\wwwwwa WiD QV
LQ DFFLDLR YLHQH UHDOL]]DWR SHW\@KE B GWRHIC Gl
IDFFLDWD LQ FDQQH H SDJOLD ODQWOMRGDE LW REHGNS U R

GHIH]LRQH GL XQD VXSHUILFLH BW B REKHU § i .
VYLOXSSD GDOOD FRSHUWXUD IFEKDlBEDW(V\O-)LJx'B"' ~OXOLFLSLR Gl
SULQFLSDOH GHOOD FRSHUWXUD LRDBDIL. |\ ko sLrrey — HQT
QRQ VROWDQWR VX0OD FKLXVXU D) \OYS QUIHWRISRDEVXIN O O
LQYROXFUR HGLOL]JLR DG vawuwwmumww\w-iml NR; GDOO X
$QFKH OfDUFKLWHWWR $UMDQ 5HDV mHID" SURINEGER
=RHWHUPHHU 3DHVL %DVVL ULIRGBQGRSY lﬂllfﬁﬁlﬁl sdde - w

il 1
QH WHUULWRULR SURSRQH VX(DOI:IQFRDX)LJ'XUD 5HVLGHQ]D XU

ULFRSHUWD GD XQ LQYROXFUR LQ >&DD]0ns;BH\élkfﬁ"Dg\lﬁLuvfﬁngussﬂlJMc
HVWHQGH ILQR TXDVL DOOD TR R\WRS®LGAD DSHWWRR _)LJ |
VFHOWD SURJHWWXDOH q TXHUWRVER &(W\RT@D.@]WHHHO@JOL[
GL SURWH]LRQH PDQWHQHQGR XQD FRLEHQWD]LRQJ:LJNHUPI

ULGXFH LO GLVSHQGLR HQHUJHIWLUFLFIFRSYLDHI\RGJFE.]]D OfXVR GHOC

YLIXUD 3LDQWD H VH]
UHVLGHQ]D SULYDWD LQ
$UMDC



,Q JHQHUDOH q SRVVLELOH DIIHUPDUBWKKHGHOOH FRVWUX]!
URRI” VWDQQR YLYHQGR XQD YHUDLBQRSULD ULQDVFLWD H
VHPSUH SLs DUFKLWHWWL LPSLHJDQHRULIXGNWR PDWHULDOH
HGLOLJLR OH DUFKLWHWWXUH FKH \& RG RWAMH  C
OLQJXDJJLR 3UHWUR H WUDGL]LRQDOGR " - By
FROWHVWR H FRQ OfDUFKLWHWWKVIDPERBUGLP SE HeH J

FRSHUWXUD PRGHUQD FKH XWLOLIIRSRWWTIUD' ' “RROKXLY BU
UHDOL]]DWD GDOOYDUFKLWHWWRD JaRQaD (SYFK
ODLU D OHUDQR /fHGLILFLR ®MR GO XmOD X L
FRVWUXLWD QHJOL DQQL C GDWDLS MW ¥'{§
DOOD VWUXWWXUD XQD FODWHOGR HLL] B W

ELRHGLOL VL g TXLQGL GHFLVR GHUMD

SbDuLD D . P

; 5
- o

J)LIXUD 5LVWURW WX
ODLU D OHUDQR %] ODUF
SODVWLFR H IDVH GL FR



&$032 ', $33/,&%$=,21( '(//$ 3523267% ', /LQYROXFUR HGLOL

5,&(5&% &20321(7, ', &23(5785% &2,% (1781755} proWD]LROH W

DUFKLWHWWRQLFD VL q '
/[THIILFLHQ]D HQHUJHWLFD GHJOL LQYR@XEUEDG O TE&EXAODXH [F

VLQJROL HOHPHQWL WHF
GHILQLWL GDOOD 81,

/IH VXSHUILFL G‘ITLQYR\/O_)DFLB:RHHGLO\N]LL[RW@([]; X&,"gﬁﬁ#&w \\;v)?ﬁpljbgvo'_

YHUWLFDOL FKH GL FKLXVXUH meiqywewBt i BiHssdhY%Hahn
IURQWLHUD WUD OYDPELHQWH FEQ\X/\BHHLFQFII_OWVG[B(H@%WQ#V\R/WH

OfLOQYROXFUR g FRVWLWXLWR GBOOFLVRRADWRULD GL WXMW

HQWUDQR LQ FRQWDWWR FRQ OPR%W@@@%L%%WE&QRFDK%Q/WF

FRQFH]JLRQL VXJOL LQYROXFUL HQHHJUJHWLLH:YLDQFWICQI}ﬂL(Bi\&DH-URQI'FR(

FLUFD %V?éLRQP
YDOXWDWR FRPH OD SWHU]D SHIID@\MLLGI—H@@@X&RG’&RGG'E{X

SXQWR GL YLVWD ILVLFR LO EHRHYeRUIR WEURR Mpserﬁ

A WHPSH

DELWDWLYD LO FRPHRUWQDPEED«R@W)DOBﬁQ@fg\%ﬂ}’,@R@HOOH %

HQHUJHWLFD 8VDQGR XQD FLWDJLRQH SHALPEWBRR PP EbHg

Y j
TXHOOYLQVLHPH GL FRQQHVVLRQL WUD L@WLLUQ\@GRLGYW%%EOVLW%%

PRGDOLWj GL VFDPELR GHVLGHUDWH W U D/ WROMR H 0D P EALUH QW W H
GHOOYDEELJOLDPHQWR
,O FRPSRUWDPHQWR DPELHQWD O H UTHOREH@NWRAOXF UR ypQRUV

LFKp

WUD VLVWHPD HGLILFLR LPSLDQWR D PE L Wi etV HQR 6 oo
(1 SRVVLELOH GHOLQHDUH TXDWRHR}W@H—E@E’)&@EQ@J\MW@@H&@

WHUPLFL PRGHUDWL
VLVWHPD HGLOL]LR GHJOLLQGLFL 309 H 33' H

X ORGHOOR FRQVHUYDWLYR VL |R@G|\§Vﬁ\%@)dPFoRﬁRQ®L]G'ﬁQ}Oﬂ%
GHOOD PDVVD PXUDULD ,Q TXHWW®WRM FDVR OD GLYHUVLIL

VROX]LRQL GLSHQGH ROWUH FKH GDOOD PDVVD

&RUULVSRQGH DOOD
GDOOYfHVSRVL]LRQH GDOOD PRUIR'EHQHVVHUH GHWHUPLBDB:

VHQVRULDOL GL XQ LQGL
FRQWRUQR DPELHQWH L SDUDPHWU

VXO FRPIRUW DP
X ORGHOOR VHOHWWLYR TXHVWR PIr\u..\WHPSHU_DWX[éH(bVW\9

OfLPSLHJR GL IDFF LLDONH DI3G@RWRWMRU RGWH (XPLGLW| 5O @ RULE
Xx UXPRURVLW,j

X OXPLQRVLWj



SURSRQH GHOOH VROX]LRQL GL SDUHWH GLYHUVLILFD
DOOTRULHQWDPHQWR
IDEFLDWH DQLVRWU

X ORGHOOR ULJHQHUDWLYR LO TXHVMR SDRGRHWERS OHb&
FRPSRUWD FRPH XQD EDUULHUD FKHYRBBERXbN &ML BL QW
HVWHUQR HG LQWHUQR LO FRQWUREHR! DPEELEHWE of
WRWDOPHQWH DL VLVWHPL LPSLDQWLVWLFL
ORGHOOR DPELHQWDO LQWHUDWWOYR Ry flsR F QRPNVdS Ro

FRQWUROOR DPELHQWDOH q EDMDWRGXHé?)gQQ%ﬁBGQI@%?yBHV@

DPELHQWH HVWHUQR FRQ SRV QUELIRDWPFELD Wity WRRHVY H ¢
VDQR PRGLILFDUH

DWWUDYHUVR OD UHJROD]LRQH ®IL GLDVF’SEFEHQWD_O(LL IV \WHF

FRQGL]JLRQL FOLPDWLF
IUDQJLVROH ERFFKHWWH GL YHQWLOD]JLRQH HFF /Y
FDUDWWHUL]]JDQWH GL WDOH PRGHOOR q G1BR LGWRWER S\

/TLQQRYDIJLRQH WHFQRORJLFD H 0D sURJHWWEBTERGu Wik W37 Hi

LQYROXFUL LQ SDVVLYL DWWLYL H LEULG \[/)LOJOHDQ]&Q]EEE{LQV‘[’)%VQ’\&VTHC
/TLQYROXFUR SDVVLYR q TXHOOR FKH PQW/QHV%HSHPHW FRD@
GLUHWWR PHGLDQWH OfXVR GL RIXGRIUDIDFL YHWUDWH RULFE
PDJJLRUH HVSRVWH VRODUH H \VRDHLGERXWFLQHWWR SHU OD
IUHGGR QRQFKp GLVSRQH GL WHFQRRRJLH SDVVLYH /fLQYF
DWWLYR TXDQGR LQWHJUD L VLVWHBWWPSGDQWLVWLFL VI
GLVSRVLWLYL SHU OD UDFFRQWDDHVEBDDVWWDVLRUPD]LRQH GH
FKH ULVROYRQR OD YHQWLOD]LR®H DUWLILFLDOH GHJOL DPEL
/D FRPELQD]J]LRQH GHJOL LQYROXFUL BDVVLYL H DWWLYL JHC
LEULGR OD FDUDWWHULVWLFD SCHPOHNWYROWFUR LEULGR q
GHOOH WHFQRORJLH LPSLDQWEDWDRKHHH LTPOH DRGHHGLOL]LH

GHJOL LQYROXFUL GLQDPLFL ¢q CQDEBRWMBPSRUDQHD VILGD

GHOOfDUFKLWHWWXUD OD VSDRSHOWOQHDRQEBLGHL GLVSRVWL

SRUJDQLVPLOHWMVGWODYLHUVR OH DYDQJXDUGLH WHFQRORJLFKH



,Q OLQHD JHQHUDOH RVVHUYDQSRV WL :
, |
GRFXPHQWDUH OTHYROX]JLRQH GHOOB Vi A4 2 XQ]JL

HVLJHQ]H DPELHQWDOL FKH D SUWWULQHI loL]L
SUREOHPDWLFD HQHUJHWLFD HOQDLVBM\ 4 VLV
-HDQ 1RXYHO OfXWLOL]]R GHL GLDXOF )R D
IDFFLDWD Of,QVWLWXW GX 0RQ GULHYREF ik LL-RSF

)LI> QVWLWXV GHC

OLQJXDJJLR VWLOLVWLFR GHL PRWLY[&BUDEH
OfDSHUWXUD H OD FKLXVXUD PRIGBDOQ
GLDIUDPPL GRYUHEEH FRQVHQW IOWH \KE_b

LQWHUQR VHFRQGR OYDVSHWWR HE®H X3 FR)
SURJHWWR GHOOH WRUUL $0 L%DWUI DGL $

SURSRQH PHGLDQWH OYLQQRYDJLRQH Wi LQY
GDOOH DOWUH SUHVWD]LRQH HQHRUGIRY d)7 U O SND v\
DSHUWD H FKLXVD PHGLDQWH UHJR'KPE . DwL
GDOOYLQFLGHQ]D GHOOD UDGLD]LRGRW SN FRQV
XQT LQQRYDJLRQH FKH ROWUH D RIBIDMQV /\l/"\ “LHQ]!
DUFKLWHWWXUD FRQVHQWH GUBIIHQLU \r X FRP}
FRQFUHWL]ID XQR VSHFLILFR OLQJXDJJI \N R RY
OXRJR LQ FXL g SRVVLELOH WHVWURR® WA RQH W

GHO PRPHQWR VWRULFR LQ FXL GULHEBRARUHDOL]]JDWR ,0 FR
HIILFLHQ]D UDFFKLXGH LQ VHSL® S/LIDFOCR)UFH—IQGB XDGDJQDUH C
XQ PLQRUH LPSDWWR DPELHQW D OWLV DL O
TXDQGR LQ RFFDVLRQH GHOOD &RQI-"_ . ;;‘»\.,
VXOOT$PELHQWH H OR 6YLOXSSR \aﬂHleFaFf‘__'_'
HIILFLHQ]D TXDQGR OD IRUQLWSUB]IGL EHQL H/VHUYL]L RIIHU\
FRPSHWLWLYL FRQVHQWH GL VRGGQWRWDL ELVRIJQL XPDQL

TXDOLWj GHOOD YLWD H ULGXFHKBERORU )LIXUD 6 F K H U P D'WH WO
IDFFLDWD WRUUL $0 %DKL




O LQWHQVLW] GIXVR GHOOH BDRRGVHYKY" ™ 5535THVHQWD TDQMb

SURGRWWR R VHUYL]LR FRPPLVRUBKRGROY 015 Fr Yhoo o Mhb &

. VXD SURGXWWLYLW]j FLR
SLDQHWD SDUWH GHOOYDPELHQW!

3HU 2&6(OTHFR HIFHALHQ FRQ OD TX/ULVRUVH H DVVRUERLUH
(OfF HQ J® Q GDOOfDWWLYLWj XPDQD

HFRORJLFKH VRQR XVDWH SHU DQGPHEWIGHOOfXVR GHOOH ULR RQ
VXVVLVWH OfHTXLOLEUL
SHU ODQJLBXRDSSRUWR WUD LO YDORUH SUHOLHYR H oV Ry

ULJHQHUDIJLRQH OIDWW
LPSDWWR DFERHQVODIM GR FRQ FXL YLHQvux00pb TXpowLw; Ui

GHOOTLPSDWWR LQ WSXWRAGRBOWID \RL GH LY § v RUvH ONFHWOULD 5
SURGX]JLRQH GLVWULEX]LRQH XVRLGAI IR LR GH

UHODWLYR DXPHQWR GHOOD TXDOLW|] 2UIDOL]ID]LRQH S}

. SULQFLSL EDVLODUL GHOOfHFRIRIQRFLHC Ronprreon LU :Bke

5LGX]LRQH GHOO LQWHQVLWj) GHOOH KI?ITJWL(I)IE)I(IQ]LII_QVLW(I'OJIIJIL

5LGX]LRQH GHOO LQWHQVLWj GHOC /R VYLOXSSRLE{P\
VRVWHQLELOL , UHTXLVL

5LGX]LRQH GHOOD GLVSHUVLRQH GSURGRWWLQ|HE XWRNVDE
5LFLFODELOLWj GHL PDWHULDOL ,O0 :%&6' q VWDWR FU

GD XQD IXVLRQH GH(
2WWLPL]]JDJLRQH GHOO XVR GL ULV grXxQFLO SHU OR V¥iDlx:

H LO &RQVLJOLR LQGXV
$XPHQWR GHOOD GXUDWD GHO SUFgu (" o DRELHOWH g X
; FRPSRVWR GD FLUFD
$XPHQWR GHOO LQWHQVLW] GHL Vi gESRMIR S0 or - Frn

'DO SXQWR YLVWR QRUPDWLYR OH G\H/:(/Eg))((;/ls_\FZDVF{R%%VWHHQIﬁE(EgE
HQHUJHWLFKH GHOOH FRVWUX]LRQL IDQQR FDSR DOOD GLUH
1=(% 1HDU =HUR (QHUJ\ %XLOGLQHVWDHOH GLUHWWLYD FKH
VRVWLWXLWR OD GLUGGIWWDYDO GL&¥HPEUH FRPH

GDWD XOWLPD LQ FXL WXWWL JOADPRBIHGELLBEL QXRYD FRVWU
suLybwL D HQHUJLD TXDVL ]JHUR HLLO WHUPLQH GHO
HGLILFL SXEEOLFL ,Q ,WDOLD OHBGLBBEVWAMRIORH VXOOTHIILFLH
VWDWH UHHFHOGHWR @GDO GHO VXFFRIWWRYDPHQWH

FRUUHWWR HHRWHWR W R GGKO GIOFARBOH



KD LPSRVWR GHL YDORUL GL WWWVPLWWDEOD DQFRUD SLe L

' . /ID '"LUHWWLYD &
HFUHWR Q GHO® LMSRQIRILRQL XUJIHQ\ 51U\ 3HUIRUPDOFH R &

VWDWR LO SULPR SURYY
OfDWWXD]LRQH GL REEOLJKL FRFDXQLWIEDFKH KD LPSRVWR Oé’/bL'Ii

8( LQ PDWHULD GL SUHVWD]LRQ HQHUJHWLFD DJOL VWQOW
HXURSHD LQROWUH DO

6HEEHQH OYRULHQWDPHQWR QRUPDWLOYHIILFLHQ]ID HQHUJHWH
HGLOLJLR UHVSRQVDELO

VSHFLILFKH VXOOD QXRYD FRVWUX]VRMQRFRQVXPR GHOOfHQHUIUH

RELHWWLYL VXOOD ULGX
WHUULWRULR SLe FKH LQWHUYHQLUHHV QHUIJHWLFL GHO mgtwl

LQWHUYHQLUH VX TXHOOH SUHHUD®WF'XQ SVSPUILR GF HOHY:

HPLVVLRQL TGXDQWLILF
&UHVPH VXOOD YDOXWD]JLRQH HERQFEP SV RGT GLVWRQQHG,O@%

FRLEHQWD]LRQH VXO SDWULPRQLRIWHGLO@OUUEHR LWDOLDQR HPHI

,O &5(60( g LO & HQWUR
VXOOD QXRYD SURGX]LRQH HGLOUWLDLYFPHUFDWR FKH IRUQLVFHI

DOOH LVWLWX]LRQL S
ULFKLHVWL LQ WHUPLQL GL ULVBIRQI\QRZ KRZ JXILRQL S LS.

OIDQGDPHQWR GHOOfHF
(XURSHH LQIDWWL OfTLQGDJLQH ULRF-L55G FRVWUX]LROL Lr_l)loﬁf

QDJLRQDOH H L@wWrHugpI]L
SUHHVLVWHQWH qg GL ROWUH FREPDILZQDON N yehit) Pepﬁ
FRPSUHQGROQR PLOLRQL GL XQLWj B&5(60(BVHWH SIl QRQ U

PHQWUH JOL LPPRELOL FKH YHQJRQRDDQQXDOPHQWH FRVWU.
PLOD LO GDWR ID ULIHULPHQWR. D XQD PHGLD GHJOL XOWL

6XSHUILFL GL FRSHUWXUD SRWHQIHDGH FRLEHQWDQWH H
LQYROXFUR u edifici esistenti

® nuovacostuzione

&RPH DFFHQQDWR LQ SUHFHGHQ]W LSHHRU FIXUA LYDUL

HVLVWH WUD OH SUHVWD]LRQDRWIQ HUTXMQ ILFL
QXRYL RFFRUUH DWWXDUH XQ SLDQ GL
ULTXDOLILFD]JLRQH HQHUJHWLFD 6QHRO@& 0( C
VXSHUILFL FRLEHQWDELOL VRQR URSLUWL GR L

SHUFHQWXDOL )LJ
JLIXUD &RQIURQWR W

DELWDWLYH HVLVWHQ
FRVWUX]LRQH



x LO g RFFXSDWR GDOOH VXSHUILFL GL/FERS

PT PHGL DQQXL GL FXL PLOLRQL PT/ GL Q VWU
PLOLRQL PT GL LQWHUYHQWL GL PDEXWHQ
x LO GDOOH VXSHUILFL SHULPHWUDOL PL PT
x LO GDL SULPL VRODL H VRWWRWHWMWL Ry NERAL,
SULPL VRODL H VRWWRWHWWL WLSRORJLH GL LQWHUYH

VXSHUILFL OH VXSHUILFL

1RQRVWDQWH OJHYLGHQWH SRWHQ]LROB GHOOH VXSHUILFL
QRVWUR SDHVH VL WHQGH D SUHIGHQOH™O L
FKLXVXUH YHUWLFDOL D TXHOORSBHRIOIQFREQDXV
WLSRORJLD GL LQWHBD & QRWRNERLLQRL | | X VR| g
,Q WHUPLQL HQHUJHWLFL WDOH S©BDUMWMIEBDRR
DQJL ULVXOWD HVVHUH OfLQW HGYLH QW\RW,Bl

intercapedine

HFRQRPLFR 5LJXDUGR OfXVR GHLRPDWHLIDOI HERVRVWH

JLIXUD 9DORUL SHUFH
LQYHFH ULIOHWWHUH VXJOL LPORAMWLFIWLSRORILH GL LQWHUYY
136 H TXHOOL QDWXUDOL LQIDRQW GH'SHUILFL OH VXSHUTFL
VDOYDJXDUGLD DPELHQWDOH VL SRVVRQR.D
DOWHUQDWLYL FRPH OD FDQQD S&BREWW UH

YDQWDJJLRVR

/H WHFQRORJLH LQQRYDWLYH DWWHDOPHQWH SEe GELIXMH VR
)LIXUD = &DSSRWWR LQ

x '233,%$ 3(//( 3 UDSSUHVHQWD LO SXQWR GL DUULYR SHU OD

S

FRQFH]LRQH GHOOYLQYROXFURGT KV &/ UVIQRWV-UR DNy R W U
LQ FRQWUDSSRVL]LRQH DO UXROR GL VHP : XUD
SDVVSEMD JOL VSD]L LQWHUQL’

x 3$5(7, 9(5', *SHU SDUHWH YHUGH YLRIQH L U%RQWI
ULFRSHUWR GD VSHFLH YHJHWDOL LQw [l Wb

)LIXUD 7TRUUH HMWLORQF
. XOLVFLRII OLODQR

&IU 0 5RVVHWWL |
7DWDQR 9 (GV
GHOO LQQRYD]JLRQH
DUFKLWHWWXUD )UDQFRS



WUDPLWH VXSSRUWL YHUWLFDOL GL VRV “"i DW
i
X 3$5(7( 9(17,/%7 3LQGLFD XQD SDURY H saESTD D
( ( ( ( Q Q W )LJXUDSDODFLR '"H
ULYHVWLPHQWR HVWHUQR FRWWKIWDX LOADFgy 19  wRULD *DVWHLE L
GRJKH WDYHOOH HFF GLPHQVLRQH -
FROQWUDGGLVWLQWL GDOOD PGIMVIR VQWHE

VRVSHQVLRQH H GL ILVVDJJLR GL W S R
PHFFDQLFR FKH QH PDQWHQJRQR @A\ bW R
UHWURVWDQWH SDUHWH GL WDPSRB®D s TXD

JLIXUD " $PSOLD
DSSOLFDWR XQ LVRODPHQWR D FBO®R\s5zs0 3puLIL SUFRD .
VRWWLOH LOWHUFDSHGLQH HYWHR @D ah ROD
FDYLWj GHYH DYHUH VSHVVRUH \DXIILagyw HWHI
FRQWLQXLW| ILVLFD WUD LOULLFRF SR @ SRS o Lo T R

IRUPDQWL LO QXFOHR LQWHUQRBH®IOQ [ -
XQD FLUFRODJLRQH GfDULD DWWWOYHEIELP py POORVEREL!
RUL]IJRQWDOL H R YHUWLFD O LLWKDWL.®H HQW
GL UHJROD SULYL GL VLILOODWXUD" .

x 0$7(5.8/, $ &$0%,$01(72 ', )$6( 3&0 DxolES——N

&KDQJH ODWHULDOV TXHL PDREHDPH® m?-’”l e Y
GL IDVH FRQVHQWRQR GL D FF X\PHKFODRI HD ( ] H C

DVVRUELUH L IOXVVL HQHUJHWLPROMHUPLFL H D LPPDJD
JLIXUD 7KH /RQJ +R

HQHUJLD PDQWHQHQGR FRVWDQWH OD 1RUIRO +RSNLQV $UBFBL

x 7(772 9(5'( /D VFHOWD VL ULTXRWLIAIEDPD &lU %HOORPR $ D

OD WHFQRORJLD GHO WHWWR YHUGHD ) & viwppl 20 XECpqr

HVXHWD L WDOLD HQWUWH @HD " FOF
G Q. © OHQWL oRB &IUXFFKLQL $ Q3

SHU OHJJH QHO QRVWUR 3DHVH VL SYHQWLODWH DG DOWID §

H VROSRRNMMRRO ZZ .
FRSHUWXUH IRWRYROWDLFKH FRPH \'URFNZRRO LW {JL

SHUVHJXLELOH (1 GRYHURVR U LFRQLGDWU J G

e =




DWWXDOH VL VWD GLVFXW HRGRSUGD ISGR SFH/MD GL OHJJH
'LVSRVL]LRQL LQ PDWHU

LQFHQWLYL FRQ GHWUD]JLRQL ILVFDZO@LX@IL—DL]]RGH@I-GD WS
SOLVXUH GL DJHY!
X HITHWWXDWD HQWUR LO GLFHPEUGIL |LVI=|.D@R O X QWYHD OHRYW

HXUR $OOR VWDWR DWWXDOFDDéH%%HH@EmBW§R§L£ﬂ|

FRVWUX]LRQH GL XQD FRSHUWXUD YHUTBHP'BD oruPD 81,

/JIXVR GHO WHWWR YHUGH GHlLQLVIEM\/\N{;@)O*gﬁpLﬂ Q"%Vﬂlcg%l,jg

H [
HGLOL]JLR vLD D VFDOD XUEDQWD LVQH[FWW%%QH%PS %QF lCQFGgL]QLF

FRQVHQWH GL ULVSDUPLDUH V)D@GETD—LQ-%@U*LYIDU@HW\HH\PVIE)MADU
VXSHULRUL WUD JOL

ULQIUHVFDUH OYHGLILFLR WQ]FD-I]QR@M@@J.QRMUILW@RI}FOL

WHPSHUDWXUH ULJXDUG[

Xx ULGXUUH LO IHQRPHQR GHOOH DLOOXYJFORL PXHEBIQ Hp

LQUXIILFLHQWL UHWL GL GUHQDJACK ordt 8xrhiIRRPHS

UXVFHOODPHQWR GXUDQWH LQ®RXELEY D Lg@{ggww}%%wp@@

x DOOY VH VL RSWD SHU TXHVWD VRBXPOPRFQCH GL FDORUH
X ULGXUUH LO IHQRPHQR Mﬁlvnwwkémﬂﬁt%ﬁwm 81,
LHPH GHOOH FRQGL

OfHYDSRWUDVSLUD]LRQH GHO PDQW‘RWYJHWIHWBQIHRUJDQLVP

'"HILQL]JLRQH QRUPD 81,

$SSURIRQGLUH OR VWXGLR vxoownwcnjg%\@{ﬁjg@# g/wv{fvgg%u

FRSHUWXUH g TXLQGL XQR VWHSOVREE SU HOWRURRG Y 1$ DWW N |G H XS
XQD ULFHUFD VXO SRWHQ]LDON XV/®R] BWW FIRGRMQR/ DQWL RUJD
GHO VLVWHPD GL FRSHUWXUD GLEMRHVMWH OHJDWL DOOTYLF
WHFQRORJLH VL ULSHUFXRWRQR QR QMR VXOOH SUHVWD]LF
VXOOD FODVVH EHQHVMGHIMDV@ME®D HGLOL]LR PD DQFKH
VXDOFHWBHROOTHGLILFLR ,Q TXHVWR PRGR LO SURFHVVI
ULTXDOLILFDJLRQH HQHUJHWLFD GLYRBIQH OJRFFDVLRQH Sk
TXDOLWj GHO VLVWHPD HGLOL]LR

,O0 SXQWR GL SDUWHQ]D SHU OD FRRIPSUHQVLRQH GHJOL VFHQI



SURGRWWL QDWXUDOL LVRODQWDO§DXQPHUGRRIQLJLRQH VXO
SURGRWWL FRLEHQWDQWL QDWXWDOLVERQHRSUDWWXWWR RFF
GL TXHOOH FKH VRQR OH LQQRYMMWEBURL SURGRWWR LQFHQ
1XPHURVH EHVW SUDFWLV VWWREHHEKH RQFHQWUDQR OH SU|
VSHULPHQWD]LRQL VXOOJXVR GHOOMHVDMWHULH SULPH GL VFI
HVSHULHQ]D g OR VWXGLR H ORQRDQVDAV YWAHRIQDJOWHRQH GL XQ F|
SDUWHQGR GDOOD ELRPDVVD YHIJHWDOH GL (3RWL@GRPLBHPRR L

/D 3RVLGRQLD HUURQHDPHQWH FRRINVDyFRS G BEIRH £2d

SURSULD SLDQWD PDULQD SRLF KR KSR QH “AWWARIY 4G W HAY,

SLDQWH WHUUHVWUL RYYHURELLIDLG/\L]FGLIRgigéG?fHWI@IEP_(PRFUI\_/XVDOIG’\LR
PDWHULDOH LQWHUHVVD VRHRDWWXWWR OH DUHH GHO OHGL\
/ID SRVLGRQLD 2FHDQLFD HVVHQGRWH D 25
SURSULH IRJOLH QHO SHULRGR DXWXQQD
HITHWWL VJUDGHYROL OXQJRHIM WROW HD LE
GHO PRWR RQGRVR VL ULYHUVDQR v X i
HJDJURS RIQL VLD FRPH ILODPHQWL VLQJROL ILJ

6L VWLPD FKH XQD IDVFLD GL SUDRVNWDL U
SURGXUUH ILQR D NJ GL ELRPDRVAMD H®
SURSULR SDUWHQGR GDOOD JHVWHIRH I L

GHOLQHDWL GLYHUVL VFHQDWHGL XWLOL], P D\
x OJLQGXVWULD FDUWDULD VIO Ve

x OD SURGX]LRQH GL ELRJIDV VXSHULRUH IRJOL
DFFXPXODWH VXOOD

x OD SURGX]LRQH GL SROLPHUL WHUPRSQDMWERBH ELRGHJUI

x OD SURJHWWD]LRQH GL RJJHWWL SHU LO GHVLJQ

x LO VHWWRUH DJULFROR H JRRWHFQLFR

x OD HVWHWLFR FRVPHVL H OfHUERULVWHULD

x OD FKLPLFD YHUGH

x OYDSSOLFD]J]LRQH HGLOL]LD



(Y SURSULR TXHVW{XOWLPD VFHQIRULR. DSSOLFDWLYR FKH

ULSRUWDUH QHOOYDPELWR GL TXHVWH# GH
PDWHULDOH HGLOL]JLR SRVWR QUYRGX%ES PHQ
FDUDWWHUL]]D OD WHFQRORJLD OF RMRU; FDVE
IDHVR WUD 6YH]LD H 'DQLPDUFD VW R (S VWR

9DQGNXQVWHQ PHGLDQWH OD FRVWUBK])JXD _ oRCHU O YR
KD ULSRUWDWR LQ DXJFHRVIKUHXWRQHM 6WXGLR 9DQGNXQVWHQ
3DUDOOHODPHQWH D TXHVWR HWKP LR TR
LQGXVWULDOH RWWHQXWR GDOGPLV WO S i1 o ) U D X
SDUWQHU LQGXVWULDOL ,0 SURSWWIKR"

GDO SXQWR GL YLVWD PDWHULFR VL |

DWWXDOPHQWH gq LPSLHIJDWR FRMHHU PDI~ N O /R Q
YLIXD 3RVD LQ RSHUD™S

)LJ /I TMLQWHQWR g TXHOOR GL SHKRRFHVFLROWD QHOOT HVYHDAD:
RVVD

SRVVDQR TXLQGL IDFLOLWDUH OD $RWI —
FRPSHWLWLYLW] GHO SURGRWWR IDQWW - ' GHL
ILEUD YHJHWDOH )LJ /D IDVHV(FH.I"-GC“ PDW!
FRQVHQWH GL DGRWWDUH XQ SURFHV\)LIXUD  3DQQHOORFIR®
SRVLGRQLDDRQKRHHU
LPSDWWR DPELHQWDOH OH DSSDUHFFKLOWXUH FKH FRQVH
VPLQX]]DUH OD ILEUD GL /D MRIEX)MRMHULVXMWQLFD GL TXHVWD
SURFHVVR D ULGRWWR LPSDWWRR DPRQHQWB@R OH FXL IDVL G

X 6FXRWLPHQWR GHOOH HIJDJURSROL SHU D RQWDQDUYH OD

x 6HSDUD]LRQH GHL JUXPL H ULGX]LRQH G LQ VH
FP

x FRQIH]LRQDPHQWR GHOOD ILEUD LQ VDFF|KH ODVW

/H SULQFLSDOL FDUDWWHULVWLFKH GL TX RWWR V

x ELRGHJUWD GDELMWIDHEQ GIWWRIGRWWR ILQL
x EXRQH SUHVWD]LRQL WHUPLFKH

X HOHYDWL LQGLFL GL &DSDFLWi|j WHUPLFD F S
JLIXU &RQIURQW
WHUPLFD SDQQHOOR 1
DOWUH ILEUH QDWXUD



,Q ,WDOLD XQD SURSRVWD GLDJBRXSE8RBRLIIYPORUY Q)R I pL BR1QHAQ ¢

GL SDQOHOOL LVRODQWL |
VWDWD DYYLDWD GDBIOH DQLB QDO R BOOH LRRAMCI &R Oy Hol

SURGRWWR 3521720$7 )LJ FLRq L) SR8 Ro@ nB ki Bxdh

FRSHUWXUH YHQWLODWH DWWL WL FFVYRPSWERHFRLEH W IS\l
DEEDWWLPHQWR GHL WHPSL H FRV@®IL GL PDQRGRSHUD V\
LQQRYDUH TXHVWR SURGRWWR LQWHILEQ®G ROHWF
GL SRVLGRQLD )SURGRWWR KD YLQWR L QitSEhEs WDUH 9
RYYHUR LO SUHPLR FKH SURPXRYH L SUTSGERMW. H SURJF
DOWLVVLPR FRQWHQXWR GL LQQRYIOLRRE1xU5 ~ ‘sbd6HBEORRW.
HQHUJHWLFKH HOHYDWH FRQ PRGDWHID [ \we 727 HoLobooikA
GLULWWL GHL FRQVXPDWRUL LQROWAH . HU\
(&($ s

&KLXVXUH VXSHULRUL UHTXLVLW LS JLRQL

YLIXUD 3DQQHOOR
,O WHWWR VLQ GDOOD GHILQLMRGHUBKOFRLEHQWDQWH L?QRdJJRgJJl
LQ Vp OD PHWDIRUD GHOOYDEGW DSIHR WD) g nrs - aso 1aod dyi@Hthl
ULSDUR SURGRWWR GDOOYJXRPR S U HRRN JOL HII
DWPRVIHULFL
BHFRQGR OD QRUPD 81, 3 GIXFRSHWMEQBORJILFD
DYHQWH OD IXQ]JLRQH GL FRQWULEXLUH D UHDOL]]JDUH XQD
DPELHQWDOH H GYXVR D VH VWDQWH D IURQWH GL XQD G
DPELHQWDOH H GL XVR HVWHUQR
/D IXQJLRQH GHOOD FRSHUWXUDRY AKG@WEDLOGL GHOLPLWDUH
VLVWHPD HGLOL]LR OfHOHPHQWR WHFQXFR GL FKLXVXUD S
HOHPHQWR RSDFR FKH XQ LQILVVR HVWHUQR RUL]JRQWDOH
/D IXQJLRQDOLWj] H OYDVSHWW RF DRIDRDWHUGHO WD FRSHUWXUD

GD



OfLQVLHPH GHL UHTXLVLWL SUHVWD]LRQDOL WHFQRORJ

JDUDQWLUH

x SURWH]LRQH GDJOL DIJHQWL DWPRVIHULFL

x FRUUHWWR FRPSRUWDPHQWR WHUPR LJURPHWULFR H

GHOOfHOHPHQWR

OfLQVLHPH GHJOL HOHPHQWL DUFKLWHWWRQLFL FKH (

TXDOL

x JHRPHWULD GHOOTHOHPHQWR WHFQLFR

x UDSSRUWR WUD HOHPHQWL GL FKLXVXUD YHUWLFDOH

HVWHUQH

X GHILQL]JLRQH GL XQ HOHPHQWR VSD]LDOH IUXLELOH DO
/ID JHRPHWULD GHO WHWWR SHWRHOYWE HHWWRNLQIJXHUH OD F
D IDOGD R WHWWR SLDQR LOFRWWILRXN KBLGODOOBUHQ]LD]LRQ
SHQGHQ]D GHOOD FRSHUWXUD /fLQRODRDQD]JLRQH GHOOD IDOC
GDO WLSR GL FOLPD FKH LQWHUHHOWKRHAD OQC MION RUH VGHHIWLARH W U D C
IXQJLRQDOH EDVH FKH GLVWLQJXHUH OH GXH WLSRORJLH
DOORQWDQDPHQWR GHOOH SUHFLSLWD]JLRQL PHWHRULFK
GDOOYHOHPHQWR GL FK@XVKOBUNURSHWIHRUH-OLPL
PHGLDPHQWH SLRYRVYUHFLERY PIRERQVVWHYRVH LO IDWWRUH G
SHQGHQ]D q SDUL DO QHL FOLPL DVELXWWL FRQ SRFKH S
ULGXFH OD SHQGHQ]D WHQHQGR [SUGHMHQBHO FRPH YDORUH O

8QD SURJHWWD]LRQH QRQ DSSURIRQGLWD GHOOY LQFOLQD]L
SXz FDXVDUH SUREOHPL GL LQIUOWWD[EIRQL GIDFTXD GHOC
FRSHUWXUD VLD SHU IHQRPHQL GLGIIDRRIIIAD EDWWHQWH VLD S
wWuUubD OH VRYUDSSRVL]JLRQL H QHIQWRQFEQVWUL GHJOL HOHPI
UHOD]LRQH DOOD ILQLWXUD GHO HDQWR GL FKLXVXUD q



XQIXOWHULRUH GLVWLQ]J]LRQH WHOH-BEHPK DQDOLVL HVLJIHQ{LBIC
UDSSUHVHQWD OD PHWHF

VL RWWHQJRQR TXDQGR OR VWDWHRL V.GLVFLSOLQD GHOOD R&H/

LO SURFHVVR HGLOL]LR |
HOHPHQWR GL JUDQGL GLPHQVLRSRVVYRSHUVHIXLUH OD TxDoLwlk

HVVHUH PHWDOOLFL SODVWLBLRHEFPDWEh [aGLyLoxD.  FOB@Y

LPSLHJDWL SHU FRPSOHWDUH OD mm@b@ﬁ%@k%mjﬁ'xﬁ%gﬁﬁ

HOHPHQWL GL SLFFROH GLPHQVLRQL LQ WN@%&%WSLMM%{

‘DO SXQWR GL YLVWD GHOOD QRUPDWH ¥Db Q—RXJLP\DH@IBLDV@HHSSJH-I
GHOO HFRFRPSDWLELOLW

FODVVL GL HVLJHQ]D FKH GHYRQRWXWMH VHRQER GG LW VD W 8HHL GLD/G

UHTXLVLWL UHODWLYL DO
6LFXUH]]D %HQHVVHRURBL *HYDW\RQ L HVLIHRQHW WL §QLdDL Gh 4

UHTXLVLWL FKH UDSSUHVHQWD Q®LFE&DGWEOR RV BQH R AL

HVLIJHQ]H RYYHUR OD ULFKLHVMmWEHQMWIRE MWD HEEER et i
HGLOL]JLR VSD]LR R DPELHQWH RWWHSR@MWHJHHCS&Bgém\%%{;E%

GL IXQJLRQDPHQWR WDOL GD VRGGLV|DUMR@RWHQFEE*@UWHUWVL
GHOO DPELHQWH H O XWL

, UHTXLVLWL HVVHQ]LDOLUSBD PODAMRIHUWRODHUEKFK YHOYIWRRFRS|
LQ HVLJHQJH ULIHULWH

6LFXUHNBQR VSHFLILFKH IDVL GHO FLI

VSHFLILFL UHTXLVLWL
UHVLVWHQ]D PHFFDQLFD DL FPRQEKD BWEMURERW WV OGS Vi

GLODPLFL UHVLVWHOQID DIRQx¥UwWL UHYEVWHE A F8EYREVY

UHVLVWHQ]D DOOH HVSORVLRLQ/LPRUHVLVWﬂﬁéé'ﬁ%@@E@ﬁ?ﬁﬁl—{/\ﬂ/\/\%%B
UHVLVWHQ]D DOOH GHIRUPD]LRQL UHVLVWAHRE MY BPERPEOLL G ALYDRY

UHVLVWHQ]D DO JHOR UHVLEMCHOWMP DOOR VKRFN WHUPLFR V)

GLPHQVLRQDOH ,QVLHPH GHOOH FRQG
DOOD LQFROXPLWj GHJOL
SHU%WHKQH VRQR GLIHVD H SUHYHQI]LRQH

WHQXWD DOOJDFTXD SHUPHUPLFRW,] DO?hF%@@@Sd%Y&%@L%W\%@
LQHU]JLD WHUPLFD FRQW U R OBOPRH 6 RIQRGHIFXADWILER HUVWL]LD OH

QRQ UXPRURVLWj] QRQ HPLVP\/FLFRI(EZIHJ\ABLW\DN\X/\M’/IM_HHQGRI_F&OYHHFRQGL

\Y HPD
3HU OD FOINWMHRVG@EHGHYRQR VRGGLVWDUH g_o r YLLV?[‘?W%,?{)% o,

FRQWHQLPHQWR GHL FRQVXPL HQHUJHWYROJILPERWR EHOQ W PW

HFRQRPLFLWj) GL GLVPLVVLRQH ,QVLHPH GHOOH FRQGL
DOO DWWLWXGLQH GHO \
HVVHUH DGHJXDWDPHQW
XWHQWL QHOOR VYROJ
DWWLYLW,j



/D FRPSRVL]JLRQH H OD GHL GLYHUVL HOHPHQWL FKH FRPS
VWUDWLJUDILD GL FRSHUWXUD LQIGGYYEXNMHSLYHUVL PRGHOO
WLSRORJLH GL FRSHUWXUD LQ JHQHUDOH JOL VWDWL FKH
FKLXVXUD VXSHULRUH VL GLVWLQJXR@WMLLQ HOHPHQWL SULQ
FRPSOHPHQWDUL WDE L SULPL KDQQR XQD IXQJLRQH DXV
VRQR SRVWL LQ RSHUD SHU JDUDQWLWH L®HVURIGGLVIDFLPHQW
VHFRQGL OD ORUR SUHVHQ]D @ NEERWANLQDWDIJDDILD GL FRSH
VSHFLILFKH UDJLRQL WHFQLFKH FKH GLSHQGRQR GDOOD W
PDWHULDOL LPSLHJDWL
)UD JOL HOHPHQWL SULQFLSDOL VL GLVWLQJXRQR
OfHOHPHQWRFRP SWHH@GMD LO PDQWR GL FRSHUWXUD OR VV
GL WHQXWD DOOYJDFTXD GL WBHIRKWD D®OJDULD GL EDUU
GLIIXVLRQH GHO YDSRUH ,0 PDQWRHSL FRSHUWXUD VHUY
OfLPSHUPHDELOLW] DOOYDFTXD PHWHRULFD OD UHVLV)
VROOHFLWD]LRQL ILVLFKH PHFHYQWHFBKBRHHFKLPLFKH LQGRW
GDOOYXVR H VL GLVWLQJXH RQGRGWHQMR R GLVFRQWLQX
LPSLHJQLQR FRPH HOPHQWL GL ILQLWXUD JXDLQH ELWXPL
DOOXPLQLR HFF FRSHUWXUD FRGWILQXD RSSXUH VL LPSI
WHJROH VWXRLH SDJOLD FRSHEMMXUMGBRVFRQWLQXD /R
DO YDSRUH YLHQH LQVHULWR VRWWR O HOHPHQWR W
LPPHGLDWDPHQWH VRSUD OD VWIRVBWXUD SRUWDQWH HG
LPSHGLUH LO SDVVDJJLR GL YDBRRVRO® @WHXD QHOOR VWUD
FRQVHQWH GL FRQWUROODUH LOUGRRPHQR GHOOD FRQG
GHOOD FRSHUWXUD VWUDWR GL WHQXWD DOO DULD H DOO
OfHOHPHQWRg LNROIORMWR GD PDWHULDOL WHUPRLVRODQW
DFXVWLFL LO SULPR KD LO FRARDIVB WHWYMRIWADLFDUH OD WU
GHOOJHOPHQWR GL FRSHUWXUDW URQYROBQ@MH DFXVWLFR VI



SURSDJD]LRQH GHO UXPRUH LQLMRWDLDQGMAH VROLWR LO PD'
LPSHLIDWR QHOOH FRSHUWXUH MRGKWWRID VLD OD ULFKLHV
WHUQLFR FKH TXHOOD GL LVRODPQHWR DFXVWLFR
OfHOHPHQWR GH{D UGIRLYMRBE®R D GL VXSSRUWDUH L FDULFKL
GRYXWL DO SHVR SURSULR GHJOLGMWUDWL VXSHULRUL H
HVHUFL]LR H GHL VRYUDFFDULRKGL /DXBMWIRRQH GL TXHVWR '
VWUDWR YLHQH JHQHUDOPHQWH ®HOBOWD GDJOL HOHPHC
VWUXWWXUH SRUWDQWL 1HOOHLBPRSHUWXUH LQFOLQDWH
UHDOL]]D]JLRQH GHOOR VWUDWRH LWVEWHWWRMH@PWBHSXz HVVHUH
VWUXWWXUH GL HOHYD]LRQH YMHWHFD@QHH RUL]J]JRQWDOL
IXQJLRQL GL LVRODPHQWR WHUPL¥ROWHWFXVWLFR H JHQHUD
DOOH IXQ]JLRQL GL LQHU]LD WHUPLFD

*OL HOHPHQWL FFRRPEOPBDFRQUYDEWRONRAOWRUDWL FKH

SRVVRQR HVVHUH LPSLHJDWL LQ EDLVWHHDRIOWRWLSRORJILD GL F

VL ULSRUWDQR VRQR DOFXQL GL TXHVWL

Of HOPHQWR GISS#J ROWHHUR @LYHUVL VFRSR VH VHUYH FRP}
SURWH]JLRQH GDO IXRFR VL FRPSRQH GL XQD EDUULHUI
UHDOL]]JDWD SHU SURWHJJHUHH BRQROPH QWL WHFQLFL FKH
QHFHVVDULH FDUDWWHULVWLFKHXRAR UHVLVWHQ]D H UHD
VROLWDPHQWH VL LPSLHJDQR LRHRIWD RSDQQHOOL LQ ILE
FDUWRQJHVVR VH KD OD IXQ]LRHQHEHKWLYHVWLPHQWR VHU
GDJOLD JHQWL DWPRVIHULFL PDHD®WKHFXDDHQ]D HVWHWLFC
OD GXUDELOLWj] QHOOD FRSHBWRWR]BHQHVHPSLR GL VWUD\
TXHOOR RUJDQLFR GHOOH FRSHUWMXOP® YHUGL FKH ROWUF
SURWH]LRHQ GHL VXEUDWL LQIHUDRWLOMD DQFKH OR VFRSFH
YHIJHWD]LRQH SRVWD VXOOD FRHWRWXEBDL /D YXOQHUDELOL
GL FRSHUWXUD q OHJDWD SULQFLSDOPHQWH D GXH IDWWRU
HVSRVL]LRQH DJOL DJHQWL DWPRVIHULFL



LQWHQVLW)] GHL IOXVVL HQHWVWWURIR GL VFDPELR WUD LQW
,Q TXHVWR HOHPHQWR WHFQLHR ORQ RGLHNRIAH D GL WHPSHULI
SRLFKp OH WHPSHUDWXUH GL HVHUBLYDRUKGHOOD FRSHUWXUL
DQFKH LOQWRUQR DJOL f& SDUWIFRIOGUL FRQGL]JLRQL GL W
XPLGLW) UHODWLYD SRVVRQR DOWBUBGRVWWLSUHVWD]LRQL W
LVRODQWL PD DQFKH OfLQWHURVLX¥HRQDPHQWR HQHUJHWL
FKLXVXUD
OR VWUDWR GL KFKHWHDIHR@QH UHJRODUL]]JDUH LO
FRPSRUWDPHQWR WHUPR LIJURPHWRQVERWIHOOD FRSHUWXUD
LQ XQ FDQDOH GL YHQWLOD]LRQUWWD GBROHVVRUH YDULD
SHQGHQGD H GHOOD OXQJKH]]D GHOOD IDOGD GHOOD ]JRQD
OR VWDWR GLVSEHH@EHQ@QDDUDQWLUH FKH FL VLD OD JLXVW
LQFOLQD]LRQH SHU DOORQWD FRGH WHXDHTRH PHWHRULFKH
IDOGD OD JHRPHWULD GHOOD IBPQGHMVNLFXUD JLj GL SHU
QHOOH FRSHWXUH SLDQH VL UHROINXYHID OR VWUDWR GHOOH
UHVLVWHQWH

&RLEHQWDUH OH FRSHUWXUH D IDOGD

/D FRSHUWXUD D IDOGD g FHUXWIIP ISQWGILOXWDLSRORJLD GL FF
LQ ,WDOLD LQIDWWL LO GHDQBR ROSHWDXOUBD JHDOL]]DWH R
IDOGH SHU WDOH UDJLRQH g DQREKHORDJIIJLRUPHQWH LQWHE
LQWHUDQWL GL FRLEHQWD]LRQH

1HOOR VSHFLILFR JOL VFKHPL IPQ8LRYRQR GHOLQHDWL GDOO
TXDWWUR VFKHPL

FRSHUWXUD GLVFRQWLQXD QRQVLWRMMDWD H QRQ YHQWL
SULQFLSDOPHQWH SHU DPELHQWL QRQ ULVFDOGDWL TXI
HGLILFL LQGXVWULDOL LQ TXHVWD VROX]LRQH QRQ VL



QHVVXQ WLSR GL FRQWUROORQGIOQRQWUDVPLWWDQ]D WH
YLHQH FRQWUROODWD Qp OD WU@WRLVVLRQH GHO FDORU
WHUPLFR

FRSHUWXUD GLVFRQWLQXD QRQ LVRODWD H YHQWLODWD

FRSHUWXUD GLVFRWWPXDQPAMRODWDNWR FDOGR™ LQ FXL
qg SUHYLVWR OR VWUDWR WHUPRLY¥RODQWH FKH YLHQH S
OR VWUDWR UHVLVWHOQWNWRQMDLEXBQGRD R H

FRQ PDWHULDOL SHVDQWL D SURPXRYHUH LO IHQRPH
LQHU]LD WHUPLFD QHO PDQXIDWWR 6L LPSLHJDQR L
EDUULHUD OD YDSRUH R OR VWIODMWWHR GL GLIIXVLRQH PF
OR VWUDWR GL YHQWLOD]LRQH

FRSHUWXUD GLVFRQWLQXPDPWWR MXWFEH YW WW®RD W D
IUHGGR® LPSLHJD VLD OR VWUDWR WHUPRLVRODQWH FK
GfDULD YHQWLODWD OD FDPHWBRSGUDYHQWLOD]LRQH q St
GHOOR VWUDWR LVRODQWH HG q GLPHQVLRQDWD VHFR
81, ,0 GLPHQVLRQDPHQWR GHO FDHQDOH GL YHQWLOD]LR!
GLVSRVL]LRQL GHOOD OQRUPD 81, S&RSHUWXUI
GLVFRQWLQXH , VWUX]LRQL SHUO®D SURJHWWD]JLRQH Of
PDQXWHQ]JLRQH GL FRSHUWXUH URDOL]]DWH FRQ WHJROF
FDOFHVWUX]]JR" LQ OLQHD JHQHUDOH OD GLPHQVLRQH
PLQLPD g FPT PO PDVVLPR FPT PO

$ VHFRQGD GHOOD SRVL]LRQH GH9YPBHVWUBWR LVRODQWH V
VROX]LRQL GLYHUVH



f GDOOJHVWHUQR GHOOD FRSHIDNGH 00 PIHNGROMPWMAHOD SRVD |
VXOOJHVWUDGRVVR GHOOD YWUXWWXSRYBRQWDQWH GHO WHV
RSHUD GL TXHVWD WHFQRORJLD GIHERSEW®WDJLRQFA 4 oD sSL-
SRVDUH OR VWUDWR FRLE HGRIIWH JR RFROWRURIOE]|DUH X
®E LO/PDWHULDO!
GLUHWWDPHQWH VRWWR OH WHJROHOUIXLQGLAL GHYRQR
DFFRUJLPHQWL XWLOL D ULGXVWHWIRQD WREHLORDOGDPHQWR V
VWUDWR GL PLFUR R PDFUR YHQWWA®D]LRQH | /fLVRODQW
VXOOTHVWUDGRVVR GHOOD IDOGD WUD OLVWHOOL GL

LIXUD &RL
ORQJLWXGLQDOPHQWH QHO VHQVR GHPO o cryy R VRODEY
OfXQR GDOOYDOWUR , SUREOHPLHGRILwiv o« nivwve +R0

QHOOJHYHQWXDOH SUHVHQ]DW® U S RIQOVLL WRHOLPQWIH WUD OD OL\
SHU WDOH UDJLRQH PROWL SDQQHOOL KDQQR HOHYDWEL
FRPSUHVVLRQH FKH FRQVHQWR ®L H¥QWHALUH OfXVR GL TXH)
VRSUD GHOOR VWUDWR LVROPR@GDY LRUGLWRYWD LQ RSHUD |
GL OLVWHOOL SHUSHQGLFRODUHWRGDL SULPD D VRVWH
FRSHUWXUD
X GDOOJLOQWHUQR GHOOfLQWUDGRVVYRDGL FRSHUWXUD TXD
OfLVRODQWH VXOOf LQWUDGRVVR HHDDTHOHPHQWR SRUWLE
IDVH GL SRVD LQ RSHUD TXHVWDOOMRORDRQA QRQ ULFKLHG
GL XQ SRQWHJIJLR TXLQGL ULVXOWD XQD WROXJLRQH SLe+ HF
SUDWLFD ,Q TXHVWD VROX]LRQEBR. @ ‘,U_-LDO__H_ QRQ q VR.
WHUPLFR FKH LQWHUHVVD OfDSSOLFDJLRQH  GYHVWUD
DIILQFKp LO PDWHULDOH FRLEHQWH FTIXUB5 " &RL™ 'HI
FDUDWWHULVWLFKH H FKH TXLQGLLQWUDGRVVR VRODLF
GHJUDGDELOLW] q IRQGDPHQWDGIHQNDLWDUH OD IRUPD]LR
LOQWHUVWHUDDOMUDQWLUH EXRQH SUHVWD]LRQL WHUPLFD Q
FDOGL VL GHYRQR SUHIHULUH GHLLDWHULDOL GRWDWL Gl




WHUPLFD FRPH DG HVHPSLR ODFLEOPDGWDHJIQR OD FDQDS
PDVVD YROXPLFD H VXSHUILFLDOH LQIDWWL FRQVHC
UDOOHQWDUH OJLQJUHVVR GHO HAV@WRUH GDOOYJHVWHUQR
VROX]LRQH WHFQRORJLFD SUHYHGH OYDSSOLFD]JLRQH GL
VRWWRWHWWL DELWDWL & FSIRRWQ\E DR WU D
SDQQHOOL LQ FDUWRRJHVVR SHUOLQDYV

V D VROHW
227

o Lt
[

)LIXU &RLEHC
&RLEHQWDUH OH FRSHUWXUH SLDQHHVWUDGRVVR GHOO X

/IH FRSHUWXUH SLDQH VRQR FDUDV\YWH)UCFRSHUWXUD HQ(
PLQLPR GL SHU OH FRSHUWXUH SUBODWLFDELOL ILQR D XQ P
GL SHQGHQ]D *OL HOHPHQWL FKH HRPSRQJRQR OD VWUDW
FKLXVXUD RUL]JIRQWDOH SLDQD VRQR

x O LVRODPHQWR WHUPR DFXVWLFR

Xx OfLPSHUPHDELOL]]D]JLRQH

x GL SURWH]LRQH

x LO SLDQR GL FDOSHVWLR SHU OH FRSHUWXUH SUDWLFDEI
/ID FRPELQD]LRQH GHJOL VWUDWL UWNILWLWYWFH GLYHUVL OLYHO
DFFHVVLELOLW] LQ EDVH DWO&DVRAHWQMXRIPRA WJQOH FRSHUWXU
DFFHVVLELOL SHU OD PDQXWHQ]LRQH
DFFHVVLELOL DL SHGRQL
DFFHVVLELOL DL YHLFROL

t
t
t
t JLDUGLQR SHQVLOH



1HOOD SURJHWWD]LRQH GL XQD FRSHQWMKUD SLDQD RFFRUU
DOFXQL IDWWRUL FKH SRVVRQR FRPISURPHNWHUH OD SUHVWD
RUL]JRQWDOH TXDOL
f HYSRVL]LRQH SUROXQJDWD DO FDORUH
HOHYDWD WHPSHUDWXUD
YDULD]JLRQL WHUPLFKH UHSHQWLQH
YDULD]LRQL GLPHQVLRQDOL GLIIHUHQ]LDOL
VROOHFLWD]LRQL PHFFDQLFKH
f DJLRQL FKLPLFKH UDJJL XOWUDYLROHWWL
1HOOD SURJHWWD]LRQH GHL WHWWIH SLDQL ELVRJQD SUH\
DWWHQ]JLRQH H TXLQGL DGRWWDUH OH VHIXHQWL SURFHGXUH
D OD VFHOWD GL XQ PDWHULDOH.L FRQJUXR DOOD VRSSH
FDULFKL DJHQWL H DOOH FRQGKHRQL FOLPDWLFKH H \
SUHVHQWL
E HVHJXLUH XQ DFFXUDWD SRYBTXH®JEBL HOHPHQWL GL WH
DOO DULD
'DO SXQWR GL YLVWD IXQ]JLRQDOHNOHSMDLGBIRORJLH FRVWUXW)
VRQR GLVWLQWH LQ
$&RSHUWXUD FRQWLQMD XYR® DLVRAMIFDSDOPHQWH SHU
JUDQGL VSD]L QRQ ULVFDOGDWDWRQLNRIODPWRHD QFDQ]D GHOC
HVSRQH OR VWUDWR UHVLVWHQWSIRVY RORROOHFLWD]LRQL WH
LQGXUUH GLODWD]LRQL WHUPLFKH QRWHYROL

$ &RQ HOHPHQWR GL WHQXWD

HOHPHQWR SRUWDQWH VWUDWR GL SHQGHQI]D HOHPF
WHQXWD PHPEUDQD SUHIDEEULFDWD HYHQWXDOPHQWH DXWI
RSSXUH PHPEUDQD LQ VLWX




%
SURWH]LRQH SHVDQWH

&RQ HOHPHQWR GL WHQXWD
JKLDLD

HOHPHQWR SRUWDQWH VWUI
VHSDUD]LRQH H R VFRUULPHQWRDQ
SUHIDEEULFDWD R PHPEUDQD LQ
SHVDQWH JKLDLD

& &RQ HOHPHQWR GL WHQXWD F
SURWH]JLRQH FRQ SURWH]LRQH SHG

HOHPHQWR SRUWDQWH
PHPEUDQD SUHIDEEULFDWD R PHP
PHPEUDQD SUHIDEEULFDWD R PHE
ULSDUWL]LRQH GHL FDULFKL HRGALH

VWUDWR GL SURWH]LRQH SHGRQT

&RQ HOHPHQWR GL WHQXWD F§
SURWH]LRQH FDUUDELOH PDVVHWW

HOHPHQWR SRUWDQWH VW U DYXF
PHPEUDQD SUHIDEEULFDWD R PHPE
PHPEUDQD SUHIDEEULFDWD R PHFR
VHSDUDJLRQH H R VFRUULPHQWDELO

DWR GL SHQGHQ]D

VWUDMMRDGL SHQGHQ]D
FUDQD LQ
PEUDQD LQ VLWX

FRQ HOHPHQWR GL WHQXW

VWUI
DHOHPHQWR GL WHQXWD P
VLWX VWUDWR GL SURV

RQ HOHPHQWR GL WHQXW
RQDELOH

HOHPHQWF
HOHPHQWR GL \
VWUDYV
VHS@W D]LRQH VWUDWR GL
ELOH

RQ HOHPHQWR GL WHQXWD

RLQ FOV DUPDWR

WBL SHQGHQID HOHPHQWF
FUDQD LQ HOHPHQWR GL \
EUDQD LQ VLWX VWUDYV
VWWUDWR GL SURWH]LRQH FD

)LJ> 6ROWHFQRORJLFKH

JRQWH KWWS LFED DOWHUYLVWD RUJ ),/(6 %B

&23F 3')

F 8RSHUWXUD FRQWLQXD LVRAXBWWR:IWHWR RGEKDOGR’
FRSHUWXUD DVVLFXUD LO EHQHVMARUIG HOKDDPR LJURPHWULFR
FRSHUWXUD OfXVR GHOOR VWUDODWR SRARDDQWH SUHVHUYD

GDJOL HFFHVVLYL VEDO]JL WHUPLFL

$ &RQ HOHPHQWR GL WHQXWD

HOHPHQWR SRUWDQWH
EDUULHUD DO YDSRUH
WHQXWD PHPEUDQD SUHIDEEULFD

VWU
HOHPH®

VwWUu
V'

WR GL SHQGHQ]D
WR WHUPRLVRODQWH
N D

%
SURWH]LRQH SHVDQWH

&RQ HOHPHQWR GL WHQXWD
JKLDLD

HOHPHQWR SRUWDQWH
DO YDSRUH HOHPHQWR WHUPR
PHPEUDQD SUHIDEEULFDWD
VFRUULPHQWR

i

VWUDWR L SHQGHQ]D

VWUDWR GL SURW

FRQ HOHPHQWR GL WHQXW

VWUDWR
LVRODQWH VWUDWR GL
VWUDWR GL VHSDUD]LRQH
HILRQH SHVDQWH JKLDLD




& &RQ HOHPHQWR GL WHQXWD F
SURWH]LRQH FRQ SURWH]LRQH SHG

HOHPHQWR SRUWDQWH VW U DM
DO YDSRUH HOHPHQWR WHUPR
PHPEUDQD SUHIDEEULFDWD L\FW
GL VHSDUD VWUDWR GL SURWHI]L

RQ HOHPHQWR GL WHQXW
RQDELOH

(RDGL SHQGHQ]D VWUDWR
LVRODQWH VWUDWR GL
UMWR GL ULSDUWL]JLRQH GH
RQH SUDWLFDELOH

YLIX BROCWHFQRORJLFKH

JROQWH KWWS LFED DOWHUYLVWD RUJ ),/(6 %B

&23F 3')

f &RSHUWXUD LVRODWD URY HNXH\DWIW M R/OVH LIRIBIIE @R

VWUDWR WHUPR LVRODQWH
LPSHUPHDELOL]]DQWH

g SRVW

R DO GL VRSUD GHC

$ &RQ HOHPHQWR GL WHQXWD
SURWH]LRQH SHVDQWH

H

HOHPHQWR SRUWDQWH VWUD
WHQXWD PHPEUDQD SUHIDEEULF
VHSDUDJLRQH H R VFRUULPHQWR
VWUDWR ILOWUDQWH FRQ IXQJLRQ

VFRUULPHQWSRH V VOQWUID WIK LaD

RQ HOHPHQWR GL WHQXW]

WR GL SHQGHQ]D HOHPH
DWD R LQ VLWX VWUD

HOHPHQWR WHUPRLVROD
H DQFKH GL VHSDUD]LRQH H
I LBURWH]LRQH

%

J

&RQ VWUDWR GL SURWH]LRQH §

HOHPHQWR SRUWDQWH VWUD
WHQXWD PHPEUDQD SUHIDEEULFD
PHPEUDQD SUHIDEEULFDWD R L®
VFRUULPHQWR HOHPHQWR WHVUH
VWUDWR GL ULSDUWL]LRQH GHWH
SURWH]LRQH SHGRQDELOH

S RNOEND N e

> HGRQDELOH

WR GL SHQGHQ]D HOHPH:¢
WD R LQ HOHPHQWR GL
RL W X VWUDWR GL VHSDUL
PRLVRODQWH VWUDWR L
DBULFKL H VHSDUD]LRQH

)LIXU 6ROWHFQRORJLFKH

JRQWH KWWS LFED DOWHUYLVWD RUJ ),/(6 %B

&23F 3')

x&RSHUWXUD LVRODWD QRQ YHQWLODWD SWHWWR VDQGZLFK-
Of HOHPHQWR GL WHQXWD YLHMHPHQQWHUSRVWR WUD GXH

WHUPRLVRODQWL HOHPHQWL TX@WWD
HYROX]LRQH GHOOH FRSHUWXUH LMWR
FDOGR~’

RCBRGHOOR IXQ]LRQDO
ODWH D WHWWR 3UHGC

VL GRWWD TXHVWD VROX]LRQH TXDQGR VRQR ULF

SUHVWD]LRQL WHUPLFKH LQ DPELGROWMWUH §RVWL D FOLPL F



XQ RWWLPD VROX]LRQH SHU UQWU LWRDL@QLO CHWEBIH FRSHUW XU H
LQ RULIJLQH FRPH WHWWR FDOGR

$ &RQ HOHPHQWR GL WHQXWD FRQ HOHPHQWR GL WHQX
FRQ SURWH]LRQH SHVDQWH

HOHPHQWR SRUWDQWH VWUDWR GL SHQGHQI]D HOHPH
WHUPRLVRODQWH LQIHULRUH VWUDWR GL VHSDUD]LRQH H
VFRUULPHQWR VWUDWR GL WHQXWD PHPEUDQD SUHIDEEU

VWUDWR GL VHSDUD]LRQH H R YFRUULPHQWR HOHPHQWR
WHUPRLVRODQWH VXWHDORWUHFRQVWUDWR IL
VHSDUD]LRQH H R VFRUULPHQWRVH VWUDWR GL SURWH]LRQH
JKLDLD

% &RQ VWUDWR GL SURWH]LRQH| SHGRQDELOH

=]

HOHPHQWR SRUWDQWH VWUDWR GL SHQGHQ]D HOH
WHUPRLVRODQWH LQIHULRUH VWUDWR GL VHSDUD]LRC
VFRUULPHQWR VWUDWR GL WHQXWD PHPEUDQD SUHIDEEU

VWUDWR GL VHSDUD]JLRQH H|R VFRUULPHQWR HOHPH
WHUPRLVRODQWH VXSHULRUH VWUDWR ILOWUDQWH

VWUDWR GL ULSDUWL]JLRQH GHL FDULFKL H GL VHSDUD]LRQ

VWUDWR GL SURWH]JLRQH SHGRQDELOH

SN AED O N o

JL.U 6ROWHFQRORJLFKH
JROQWH KWWS LFED DOWHUYLVWD RUJ ),/(6 %Bg&23F 3')

1&RSHUWXUD LVROGRMHHSMH QQHLERSWHUWXUH LQFOLQDWH
DQFKH QHOOH FRSHUWXUH RULXRROWDODWRSBBVYVLELOH LPSLH
YHQWLOD]LRQH QHOOR VSHFLISRR/YWOR WWDDOWRR GL YHQWLOD
VWUDWR WHUPLFR LQIHULRUH H OD PHPEUDQD GL WHQXWD
1HL WHWWL SLDQL WUDGL]J]LRQDOGLVBOQMW.EOORHQWR WHUPLFR
DOOYDFTXD HG DOOYXPLGLWj] YOWRHVARIDOWREFDWR DO GL V
LPSHUPHDELOH 4XHVWR WLSR GL VQRGQWRQH SUHVHQWD DOF
OD YDULD]LRQH GL WHPSHUDWXUHR @HIORODERHVWUDWR LPSHUPFE
GHOOH HVFXUVLRQL WHUPLFKH JLRWEIDDQJLHUH H VWDJLRQDOI
LPSURYYLVL GL WHPSHUDWXUD SLRJJLD LPSURYYLVD Ul
GXUDELOLWj] GHOOR VWUDWR UXRDIRDWIPHPRROWUH DQFKH LO
GHOOD EDUULHUD DO YDSRUAR VRW WRYRNDQMWHHODTLVRODQWH



FRQGHQVD]LRQH GL YDSRUH DFTXHR
SURSULHWj] GHOOYLVRODPHQWR WHUPL

$ &RQ HOHPHQWR GL WHQXWD FR
HOHPHQWR SRUWDQWH HOHPB
YHQWLOD]LRQH HOHPHQWR GL VX
VWUDWR GL FRQWLQXLW] H R VUHH
PHPEUDQD LQ VLWX RSSXUH PHPEUTI
RSSXUH PHPEUDQD SUHIDEEULFDWD
% &RQ HOHPHQWR GL WHQXWD
SURWH]LRQH SHVDQWH

HOHPHQWR SRUWDQWH H O M/ARH (
YHQWLOD]LRQH HOHPHQWR GWjV
H R UHJRODUL]]JD]JLRQH VWUDWR
SUHIDEEULFDWD R PHPEUD QD] ILRQWL
VFRUULPHQWR
WR GL SURWH]JLRQH SHVDQWH JKLDLD
77777, & &RQ VWUDWR GL SURWH]JLRQH

“RGE hawg

HOHPHQWR SRUWDQWH H ORI R
YHQWLOD]LRQH HOHPHQWR Gl
SRUWDQWH VWUDWR GL FRQ
VWUDWR GL WHQXWD PHPEUDQD
VLW X

VWUDWR GL ULSDUWL]JLRQH GHL

VWUDWR GL SURWH]JLRQH SHGR

FRQ FRQVHJXHQWH S
FR

Q HOHPHQWR GL WHQXWD D

QWR WHUPRLVRODQWH Vv
BRUWR VHFRQGR HOHPHQW
DRWDUL]]D]JLRQH VWUDWR
DQD SUHIDEEULFDWD HYHQW
HYHQWXDOPHQWH DXWRSUF
FRQ HOHPHQWR GL WHQXWLE

BWR WHUPRLVRODQWH V'
XSSRUWR VWUDWR GL FR
GL WHQXWD PHPEUDQD

M/ R VWUDWR GL VHSDUD

SHGRQDELOH

SHQWR WHUPRLVRODQWH
VXSSRUWR VHFRQGR HOH

NLQXLWj H R UHJRODUL]]D]I
SUHIDEEULFDWD R PHPEUI

FDULFKL H GL VHSDUD]LRQ
DDELOH

)J)LIXUD 6ROX]JLRQL WHFQRORJLFKH

JROQWH KWWS LFED DOWHUYLVWD RUJ ),/(6 %B

&23F 3')

*OL VFKHPL IXQ]JLRQDOL ULSRUWDW R WWQHHREBSBUDJUDIR

FRQ

OD SRVD LQ RSHUD GHOOT LVRDOPKRRVWRILGDBOTHVWHUQR W
FRSHUWXUH SLDQH VL SXz ULFROYHQWUDGRMWR GHOOYLVRO

GHOOfHOHPHQWR

VWUXWWXUDOH



SOHQWLOD]LRQH LYDQWDJJL HQHUJHWLFL

/D YHQLOD]LRQH q JDUDQWLWD PH®IDRWH OD SURJHWWD]L
DHUHD]JLRQH LO WHWWR YHQWL®DWR YLHQH LQGLYLGXDWR (
6LVWHPL GL FRSHUWXUD  'HILQL]VRKH{PIH FODVVLILFD]LRQF
IXQ]JLRQDOL VROX]LRQL FRQIRUPL H ¥RDX]LRQL WHFQRORJLF
VWUDWLJUDILD FRPSRVWD VLD QDFBQBROHWWBGMWR LVRODQWH F
YHQWLOD]LRQH ,0 ULIHULPHQWR QWRUP®WLYR GD VHJIXLUF
UHDOL]]JDUH XQD FRSHUWXUD YHQWIRIDAMW Wd. OD 1RUPH 81,
EDVLODUL GHOOD QRUPD VRQR

D OD FDPHUD GL YHQWLOD]LRRQHRLEBPDKYWRHY® FRSSL H VW
HVVHUH QRQ LQIHRJIGRUGIDWJIJKHRFD GHOOD IDOGD SHUFKp VRO
FRQ WDOH GLPHQVLRQH GHOO LQWEGRFGSHGLQH O DULD FD
DWWLYDUH L PRWL FRQYHWWLYL DVFHQVLRQDOL

E QRQ VRQR FRPSDWLELOL OLVWHOODWXUH R DOWUL L
DWWUDYHUVDQGR OD IDOGD SHFHOQRQRQDODMUDOFLDUH LO
GHOO DULD ULVFDOGDWD

F O DULD HVWHUQD GHYH HQMRWQIHU HO @CHOBD GMRKHUD GL YHQ'
JURQGD LQ PRGR IDFLOH H VRSDMWWUDWWRVEKEHYH XVFLUH G
XQ HOHPHQWR GL VILDWR DGHIXOWRLD JDUDQWLUH LO C
ULVFDOGDWD LQ TXDQWLW] DOPHQR@DUDOHB IXHOOD GL HQ\
YDQWDJJL FKH SRVVRQR HVVHUH LOWURWWL FRQ OD YHQWLO

Xx VPDOWLPHQWR GHO YDSRU GIDFFXD QHOOTHOHPHQWR G
SHULRGR LQYHUQDOH

x DVFLXJDWXUD GL HYHQWXDOL LQILOWUD]LRQL GYDFTXD

X SUHYHQ]LRQH GHOOD IRUPD]LRHQ GL FRQGHQ]D QHO
VRWWRWHJIJROD TXDQGR LO WHWWR g ULFRSHUWR GDOOD

x ULGX]LRQH GHO IOXVVR WHUPLFR QHO SHULRGR HVWLYR



,O 10XVVR WHUPLFR QHO SHULRGR HVWLYReafkaHdQGH S

GDOOYJLUUDJLPDQHWR VRODUH TBW®RGGHIH*YDOXWDILRQH G
L<§ 5 5 5 5 5

HVVHUH IDWWD LQ IXQ]JLRQH GHQIRNXDRQD, FOLPDWLFD LQ

FRSHUWXUD /D ULGX]LRQH GHO GIHI)(@'WERO@?MSHIWO?U?USH Zq ;LQ I X C

15¢L<20 10

GHO FDQDOH GL YHQWLOD]LRQH LAKIH OHXDFR QL lRQWLFELEO

OD GLPHQVLRQH GHO FDQDOH GLDYIWD?BET—{SSDH ng“anQqu‘dﬁFl’_

ULSRUWDQR L YDORUL LQGLFDWLYWXWgFP LQ UDSSRUWR DO®D!

IDOGD H DOOD VXD SHQUC
RFFRUUH ULFRUGDUH FKH OR WOWWDWRI3pr0L0R R

FRSHUWXUD SLDQD 1HOOD WLGIR®RQWDLiSURJHWWDILRQH FRBRR
UHDOL]]ID]JLRQH GHOOH F

YLHQH FROORFDWR DOOTLOQWHU GRGMIOW)HGLILFL 0DJJLROL (SQW

VROX]LRQH FRQIRUPH )LJ OfDWWR" XV V
GHOBODWLOD]LRQH GLSHQGH GD IHQRPF 1VV
YXRWR TXLQGL QRQ VHPSUH WD OHXEBRQ LFL
$1ILQFKg XQD FRSHUWXUD SLDQD SWR\d ‘DF
YHQWLOD]JLRQH VL SUHGLVSRQJRQR GHJ — FFD

JDUDQWLUH OD SUHVHQ]D GHO IOXVVR G

7DOH HIIHWWR VL IRC
GLIITHUHQ]D GL WHPSHUD
HVWHUQD H OfDULD LQW
DOOYLQWHUQR GHOOTLQ
WHPSHUDWXUD PDJJLRU]I
TXHOOD GHOOfDULD HVYV
ULVFDOGDWD GDO FDORI
e : LUUDJJLDPHQWR /D PLQ
a0 100.00 200,00 300,00 400,00 500,00 00,00 GHOOYDULD WHQGHU]j ID
rreggamenta solare (Wim®) SLe FDOGR YHUVR LO FR{

c . XVFHQWH GDOOYHVWUHF
)LJX EDSSRUWR SHQGHQ]D IDOGD H IOX®' |poGD SURGXFH XOD GH:

FDQDOH GL YHQWLOD]JLRQH EDVH GHOOTLQWHUFDSH
DWWLUD DULD HVWHPQQ

Flusso passante al sottotetto (Wim®)

,O FRPSRUWDPHQWR GHOOH FRSHUWRGSH

SHVHQ]D GHOOD YHQWLOD]LRQH YHE ,Q TXHVWR FDVR QI
Q] Q ] Q DQ RDSUHVVLRQH GHO YHQWR

JLRUQR QRMWMW HYUHFOSHGLQH VL JHQHUIHQwWUDWD GHOOfTDULH @
DIJHQHUDUH LO PRYLPHQ
FRQGL]JLRQL DWWH D SURBX@JﬂU—I—IIHGM]\M:RIISUHVVLRQH GHO YHOWR

FRPSRUWDPHQWR WHUPLFR GHO@MIPIQWEAESXQWR GHOOfLQYROKWLU

GLSHQGH GDOOD YHORFI
TXHVWL GXH HIIHWWL VYLOXSSDQGRUDX x FRHIILELHQWH FioH- F

VHILRQH GTHQWUDWD SRVWDIREGD JHVMWKSDUWLFRODUH SXQWRy (



XVFLWD SRVWD QHOOD SDUWHDOXOPHUYHRBALGHGD IDOGD ¢
YHQWR QHOOD VH]LRQH FL VDUj XQBWWRJILRUH SUHGRPLQD
FDPLQR RSSXUH GHOOYTHIITHWWR SHO®MRPLFIIRG D YHORFLW] C
OfHIIHWWR FDPLQR PHQWUH D IYHWRRLBHOOWD SUHGRPLC
YHQWR $OWUL IDWWRUL FKHGHOORHYHQRWRAMURQH RQDPHQW
VRQR

X OD FRPXQLFD]JLRQH GHO FDQDOH GYDUHD]LRQH FRQ LO V

X FRQIRUPD]LRQL GHOOH VH]LRQL GJLQJUHVVR H XVFLWD

Xx FRQGL]LRQL DPELHQWDOL HVWHUQH

X SUHVHQID GL YHQWL GRPLQDQMWL H Cummn osmsnsmns HG
x HVSRVLILRQH GHOOH IDOGH DL YHQW:: _
/D PLFUR YHQWLOD]LRQH VRWWRQWKIHROL “# & @ @ @ w G|
PHGLDQWH OYXVR GL FRSSL VSHBLBIDTXH “® = = @ = = | o R
HOHPHQWL DYYLHQH LQVHUHQGRQW® UAL by, fsmsmwens |
UHJRODUL RJQL RSSXUH RJQL WHIBR® @ v & & & & = )OH
WHWWR GHOOD WLSRORJLD GHO PD®WC rix w w w = = GL]I
FROQWHVWR ,Q WHUPLQL GL ELOD/QRLELE < oo —. .. —.._OD
7DEHOOD 6H]

IOXVVL FKH HQWUDQR LQ D]JLRQH GRH® B tropr 1 GL JURQGD
FKH SHU LUUDJBKBIPHROSRLVFRQR OD VXWHWWRISRREHR PDQW
FRSHUWXBMU48SRWHU FDOFRODUH LO YDORUH GHO IOXVVR
RFFRUUH XVDUH OD VHIJXHQWH IRUPXOD =

AY PsFTRXW 7LQW " %

(

a1

IOXVVR GL YHQWLOD]LRQH4FKH IXRULHVF)LIXUD __ &ROPRESL DU

SRUWDWD GL PDVVD GHOOTDWAB® AKH DWlyupyvaivviron o Mood

FDORUH LQ TXHVW
FDORUH VSHFLILFR GHOOTPULD D SUHVVIOTLUUDJIJLDPHQWR VIF
UDGLD]JLRQH VRODUH F

VXSHUILFH HVWHUQD C
WHPSHUDWXUH LOQWHUQH HG HVWHUQH 7FRSHUW"X‘EJD"

/[YHIILFLHQ]D WHUPLFD GHOOH FRSHUWXUH

1HO TXDGUR GHOOH QRUPDWLYH BOWUWHHW.EEIKPWR GHOOH FF
QRUPH 81, FKH GHILQLVFRQR OD WHUPLQRORJLD
JHRPHWULD GHOOH FRSHUWXUH QLDOWUBH QRUPH VRQR DV
SULQFLSDOL FDUDWWHULVWLFKWWIHLLEDMRGRDOL XWLOL]]C



SDUWLFRODUH RFFRUUH VRIIHUPDW\RL Q/EKOOW/ LSR GL LVRODC(
vwubwLJuDILD /D QRUPD 81, (1 ,62HU OINSHFLILFD L PHWR:
GHWHUPLQD]LRQH GHL YDORULRWHWPEBWBUERIODUDWL H GL S
H SURGRWWL SHU OTHGLOL]LD FKH,VUWDQR WHUPLFDPHQWH
,62 SUHVWD]LRQH LJURWHUPLFD GHL FRPSRQHQWL H GH
SHU HGLOL]LD 7THPSHUDW XU D DWWHS QUXIPRIDLOM LQWHUQD SH
VXSHUILFLDOH FULWLFD H OD MRREIH®LN PPRERORQWHUVWL]LD
(1 ,62 SUHVWD]LRQH WHUPLFD GHL HRPHRRRRARQWLS SHU
+ S S DUDWWHULVWLFKH WHUPLFKH GLQDPLFKH

3HU DQDOL]]JDUH LO FRPSRUWDPHQWR WHUPLFR GHOOH

IRQGDPHQWDOH SRUUH DWWHQ]JLRQRIDWWROFXQL YDORUL

YHULILFDUH OH FDUDWWHULVWUERHHW.IQUPHBKPIHLQ UHJLPH V\
GLQDPLFR DO ILQH GL YDOXWDUHRLQHPOPRPSRUWDPHQWR GF
SHULRGR HVWLYR H QHO SHULRGR LQYHUQDOH

5SHIJLPH VWD]LRQDYHRLPH YDULDELOH

&RQGL]JLRQL Gl &ROGRJHRMQLRGL SURJHWWR HVWLYR
LQYHUQR

WUDVPLWWDQ]D WHUPLFD FDSDFLWj) WHUPLFD
VIDVDPHQWR WHPSRUDOH
VPRU]J]DPHQWR

*OL XOWLPL GHFWHOIODWMIXNBIWLYL HQWUDWL LQ
YLJRUH LO RWWREUH VWDPUOLVFRQR GHL QXRYL
GL FODVVLILFD]JLRQH GHJOL HGLEBULFL VXOOD EDVH C
SUHVWD]LRQH HQHUJHWLFD JOREDGCGHIQRQ ULQQRYDELO
QXRYL YDORUL GL WUDVPLWWDQ]D/RMHRUPLEFD QHOOR \
DPSOLDWH OH FODVVL HQHUJHWLHEKH GD FODVVL VL
)LJ H VL VRQR LPSRVWL GHL QXRYL OLPLWL GL WUDVPL
FRPSRQHQWL GYLQYROXFUR GHOEBWHGLILFLR TXDOL FF
SDYLPHQWL SLe UHVWULWWLYL GHO GLVSRVL]JLRQL
*HQQDLR 7DE



$ 0 & ' ( ) Q GHO O

/ L P L W L Classe A8 < 0 A0 EPy o cipmny

0,40 EPgl,mmummn < (lasse A3 < 0,50 EPgtnr.Li(IIm'l'li

0,60 EPy sy < Classe A2 < 0,80 EP g Lsvizomrny

0,80 EPyy stizomaian < Classe A1 <1,00 EPyinrisramman

/HJJH TO0EPy a1 ppoay < Classe B <120 EPyy o tsvamainy
120 EPy oo < Classe € < 1,50 EPyuactseaoman
/[LPLWL
150EPy 0 iepoman < Classe D < 2,00 By sy,
/HJIJH 200EP paommm < ClasseE <260 EPympunemm

260 EPy vispowan < ClasseF <350 EPynisaomn

ClasseG >3 50 Py, eommm

/D GLVWLQ]JLRQH L

/ILPLWL

7DEHOOD  YDORUL GL 8 PD[ ®Ro®i VW UD{ R -BER FkH thdinTs

HGLILFL GD ULTXDOLILFDUH FRBHBEWXUH LQ A/D\ER DORUQRRGD FoOUP
GL FDUDWWHUL]]DUH LO
EDVH DOOTDQGDPH
/D FODVVLILFD]JLRQH GHJOL LQGLFIRQ@DdBNMWIYLb Qv ﬁ@ﬁ
V PHQWR
FOLPDWLFD LQ FXL OTHGLILFLR q FROOREBWR™"®
FHV\VL H, PR
, PHWRGL GL FDOFROR GHOOD wuinwr Ey wixd o' "N - EH G B Jig
FRPSRQHQWL VRQR ULSRUWDWL QHOOD ®RUPD g G20@D /HIJIH
6HFRQGR LO GHFUHWR GSHiLL WOWUWRJH OH SUHVWD]LRQL
HQHUJHWLFKH GHOOH FKLXVXUH VRBH®HRAUL q IRQGDPHQWD
FRPSRUWDPHQWR GHOOYHGLILFIY® DQFKH GXUDQWH OD VWDJ!
, YDORUL GD YHULILFDUH VRQR __”E?_:j:::j::z::?
x OD WUDVPLWWDQ]D WHUPLFD SHULRS
X OD SUHVWD]LRQH HQHUJHWLFD SHU

GHOOYLQYROXFUR (SH LQYRO

& 1400 gradi giomo
fra 1401 @ 2100 gradi giomo
fra 2101 & 3000 gradi giomo [

HVR&PHQWR

/ID WUDVPLWWDQ]D SHULRGLFD gqREROOGR@ R OH
(1,62 HVL RWWLHQH GDOOD VHJX¥ -UH@D]ILRQH

<,( 81D
GRYHFRUULVSRQGH DOOD WUDVPLVDWDFQ]D WHUPLFD L O UHJLF
JXUD &ODVVLILFD]L

ID g LO IDWWRUH GL DWWHQXD]LRQH WDOLDQR LQ JRQH FOLP

(VSULPH LO UDSSRUW
YDULD]JLRQH PDVVLPD
WHPSHUDWXUD HVWHUQD
GHOOD WHPSHUDWXUD LC
ULIHULPHQWR DOOD WHPS
GHOOD VXSHUILFLH LQWHL



/IR VIDVDRRHBWMWHQ]LDOH QHO SHULRGR %Y)&‘Hﬁ&ﬂ'%ﬁ?]%lﬁw

QHOOD FDSDFLWj GL ULODVF(EDOI—PDWIFFDDCW@JH?Q_P’VFHIBSED%]ELW%NWFQ
OfRUD LQ FXL D OI

LVRODQWH DOOYDPELHQWH VRMNPMRWARD @WARE HE DDWKD P HhQ WAR QHIV K
HVYVHUH LQIHULRUH DOOH
GLSHQGRQR DQFKH GDOORYXIHURVL®LW) ONRRUUIHP L F

RWWHQXWR GDO UDSSRUWR mmDFR@@Q@MﬁDK@,?}?@H%HQ?%@U
HQHUJLD WHUPLFD GHO PDWB{@&([@@M@H(ﬂé@%\?%\ﬁ%@§igg‘g@ﬁﬁ¢

OLQRUH ULVXOWD OD GLI

(VVD VL FDOFROD FRQ OD VHIJXHQWH IRDPRERUL VDUDQQR OH Vo
CQ WHUPLQL GL DWWHC

VIDVDPHQWR GHOOTRQGD

G I F
VL GHILQLVFH FRPH
GRYH g FRQGXFLELOLWj WHUPLFD GEHHOPD WXHHIQWDW®HFDORUL
. NJ GL PDWHULD DVVRUE
''q GHQVLW| TXDQGR OD VXD WHPSHU
F g LO FDORUXQLIHFULRFR DO]DWD R DEEDVVDWD GL

.HOYLQ (T OHJDWD DOOI

, PDWHULDOL LVRODQWL GRW@MDM@&?%%O\EQ&ﬁgb%QV\E

TXHOOL SL+ LQGLFDWL SHU VYROWHWRHGIHQAYWR sRQH-RBHD 1
FDORUH VSHFLILFR GHO FmeHJQMH@Lﬁgmdgq%U& UL'ij o
PRGR SLe DssuRSUmaquHmemm@@@awg@v@UquzqR
XQ PDWHULDOH VLQWHWLFR OH XQ WHWW%%%E@%BH%@J&%

SUHIHULUVL DO SULPR SRLFKp SUHVHQWD GHOOH SUHVWD]LR
20WUH D YHULILFDUH L SDUDBPHYDERLWHURQFLOWWR]LRQDUL H
IDWWRUH FKH SXz LQIOXHQ]DUHNODWSHHOW DOGWJOL LVRODAQ
GHOOD VWUXWWXUD &RQ XQD ENRQMROWVWIUIPWELUIDELOLW)] GHC
JDUDQWLVFH OR VFDPELR GL BELBQWHYBSRUWHHW QRTXHR WUD C(
H TXHOOR LOQWHUQR ,QROWUHSKQDRDWR RUHH WUDVSLUDEL
GHWHUPLQD XQD PDJJLRUH GXUDELOLW|

/ID WUDVSLUD]JLRQH SHUPHWWH SRAUHRDPEIKR XQ PLJOLRUH LVF
LQIDWWL OD SUHVHQ]D GL DFTXDOOALAXKDGDH YDSRUH FRQGH!
SURSULHWj] GL LVRODPHQWR WHWFKIHFRGHILD GHOOYDULD V\
PDWHULDOL FRLEHQWL SRVDWL IQHPOIDNYWUXNWXUD ,Q FRC
VFHOWD LQ SDUWLFRODUH SHU DSWWHBH]LRQL GL FRSHUW:;
UDFFKLXVL QHL VHIXHQWL SXQWL

/ID FDSDFLWj] GILVRODPHQWR WHUPLFR



/fLQHU]LD WHUPLFD R PDVVD WGDPLFD FKH g LO SDU
RVVHUYDUH SHU VRGGLVIDUH DMHQRM@RDPHQWR HVWLYR H
GHO IOXVVR GL FDORUH HVWLYR

/ID SHUPHDELOLW) DO YDSRUH WUDVSLUDELOLW]|

/I YDVVRUELPHQWR DOOSDFTXD SGWGLWD GHOOH FDUD
LVRODPHQWR FRQ OfXPLGLW,|

/D UHVLVWHQ]D DOOD FRPSUHVVLRQH

,O FRPSRUWDPHQWR DO IXRFR FROQWHQXWR GL SURGR
GDQQRVL SHU OD VDOXWH

/Y HPLVVLRQH GEUD&NH OD SURGX]LRQH SURGRWWR
ELRORJLFR SRVVLELOLWj] GL ULFLFOR LQ FDVR GL VPDO

I1RUPDWLYD WHFQLFD FRLEHQWDQWL
/ID FRLEHQWD]LRQH ULYHVWH XQ UXFORWHWHYDQWH SHU UL

GHOOY HIILFLHQ]D HQHUJHWLFD GDH Q@RWMNDILRQH LQ OL
PDWHULDOL FRLEHQWDQWL GHYR®RIHVEHOBDFRQIRUPL DOOF
'LUHWWLYD (XURSHD &H /D QRUPD 81, LQGLFD
FDUDWWHULVWLFKH WHUPLFKH GD QRRQVLGHUDUH TXDQGR
PDWHULDOL LVRODQWL

Xx GHQVLW] GHO PDWHULDOH VHFBBUHMHDMWDHVG UHVVD LQ NJ
UDSSRUWR WUD OD PDVVD HLOWHVYBEXOQAMIR®IE VX FXL HVVI
OHJDWD DO SHVR GHO PDWHWVWYQRQ@HDOOD UHVLVWHQ]D D FR
Xx SHUPHDELOLWj DO YDSRUH DFTXHR / PLVXUD OD
TXDQWLW] GL YDSRUH FKH DWW GRLYXQ VHOWRRVSHVVRUH GL
PDWHULDOH VX XQD VXSHUILFLH WDULD BLSHU XQD GLIIHUF
SUHVVLRQH GL YDSRUH VL HVSULPH LQ >NJ PV3D @

X FRQGXWWLYLWj WHUPLFD LQGLF@WLYD GL ULIHULPHQWR P
x PDJJLRUD]LRQH SHUFHQWXDOH P > @

WLHQH FRQWR GHO FRQWHQXWR GL IXPRGLW| LQ FRQGL]LRQL
GHOOJLQYHFFKLDPHQWR GHOOD PDQLSROD]JLRQH H GHOOYLG
Xx FRQGXWWLYLWj WHUPLFD XWLOH GL FDOFROR >: P. @
ULFDYDWD DSSOLFDQGR OD PDJJLRUD]JLRQH P DOOD FRC
ULIHULPHQWR P



*OL LVRODQWHOWMRUNFNBHIFLILFR GHYRQR JDUDQWLUH LO FR
DPELHQWDOH FKH g XQD SUHURJOWHLYHDQ®HJOL LQWHUYHQW
HQHUJHWLFD GHJOL HGLILFL ODWWLVDDPGHOIRIKXMUM JOD TXDOL
DELWDWLYD /H SULQFLSDOLGWBRWILDVRYR GHL PDWHULDOL

f /D GXUDELOLW] LO SURGRW WHPS R YOH PRpQifH R HIH Hed § bid R

FDUDWWHULVWLFKH YROXPH QRQ RFFXSDWI
VROLGH H LO YROXPH

t /D VWDELOLWj VWUXWWXUREH VRWWR OFR R o -V RETRA

¥ /D ULGRWWD SHUPHDELOLWj] DO YDSRUH GY/BFILEDH FRVWLWX
UHWLFROR FKH WUDWW

t /TLPSXWUHVFLELOLW| H &P WQHWW MFEQERHIMT G0 Fpy W

FRQGX]LRQH WHUPLFC

+ /D ULGRWWD FDSDFLWj GL DVVRUELPHQRWR/LPH DARRGD]LRQL
WHUPLFR /D SRURVLW

ROW

t /fLQFRPEXVWLELOLWj R DOPHQR DXWRHYIWEkWWEEE L0 48R D
TXLQGL WDOH WLSR (

+ /D UHVLVWHQ]D PHFFDQLFD JDUDQWLVFH DQFKH ¢

SUHVWD]LRQL DFXVWLF

*HQHUDOPHQWH VL FRQVLGHUDQR MIRQL LY RO DQMlsHWiH L
SRURVIDOYHRODUL HYIYEURVIXHL PDWHRWEPHE SSRENL oy

UDFFKLXGRQR OfDULD H KDQQRILXQD :FRQGX R v Wi whlBEE
/ID FRQGXFLELOLW] GLSHQGH GDOGJDOQDV\X/%HB ;’G*@@Yf’gw&ﬁlp}

IRUPD L IDWWRUL FKH SRVVRQRRD@IDR&E@@RS%\]NWRVE}HYVLQEO%UQ%P#

VRQR PLJOLRU PDWHULDOH L
P
x OD GHQVLWj GHO PDWHULDOH 1HL PDWHULDOL
. FRPSRUWDPHQWR QHL
X OD SRURVLW,| GHOOD WUDVPLVVLRQH

RPRJH LO IOXVVR
x LO GLDPHWUR H GHOOD OXQJ®H]]DE BROG HaMesH NS D b Al

Xx LO WHOQRUH GHORPBWHUFRDOH FRQWHOXWRCEI-RRBLG LW
SHVR R YROXPH

6L ULSRUWD GL VHIJXLWR DOFXPMHWARWULP®LGL ULIHULPHQ
LVRODQWL

81, (1 ,VRODQWL WHUPLFL SHU HGLOL]LD '"HWHUPLQD]LRQF
VSHVVRUH

81, (1 ,VRODQWL WHUPLFL SHU HGLOL]LD '"HWHUPLQD]LR
FRPSRUWDPHQWR D FRPSUHVVLRQH



81, (1 ,VRODQWL WHUPLFL SHUO{OGLOL]LD '"HWHUPLQD]LRQH
SURSULHWj) GL WUDVPLVVLRQH GHO YDSRUH DFTXHR

81, (1 ,VRODQWL WHUPLFL SHU HGLOL]LD "HWHUPLQEC
GHOO DVVRUELPHQWR G DFTXD SHU GLIIXVLRQH SHU OXQJR SHULRC

81, (1 ,VRODQWL WHUPLFL SHU GHXORL]LD '"HWHUPLQD]LR
VWDELOLW] GLPHQVLRQDOH LQ FRIQGALDERYDWRVMRDQWL H QRUP
WHPSHUDWXUD f& XPLGLWj UHODWLYD

81, (1 ,VRODQWL WHUPLFL SHGH@GQDL]LD 'HWHUPLQD]JLRQH
VWDELOLWj] GLPHQVLRQDOH LQWREGLLWRRS\HUDPLKMIFDWH GL XPLG

81, (1 ,VRODQWL WHUPLFL SHU HGLOL]LD '"HWHUPLQD]LRQH C
GHIRUPD]LRQH LQ FRQGL]JLRQL VSHRQHADW®IH GL FDULFR GL FRPSUH
WHPSHUDWXUD

81, (1 , VRODQWL WHUPLFL SHU HGLOL]LD '"HWHUPLQD]LRQH
GHOOYDVVRUELPHQWR GYDFTXD SHU]ENGNH SHULRGR SHU LPPHUVL

81, URGRWWL GL ILEUH PLQHUD®ODL SHU LVRODPHQWR V
DFXVWLFR 7HUPLQL H GHILQL]JLRQL

81, SURGRWWL GL ILEUH GL YY HWDRXYMWLERRODPHQWR WHUP
JHOWUL WUDSXQWDWL 7ROONIHDUWAHQB®UERQVLRQDOL H UHODWLYH C

81, SURGRWWL GL ILEUH GL YWOGVDRXYMUL ER RODPHQWR WHUP
JHOWUL QRQ WUDSXQWDWL MROGHWBQPLGLRPHHRQMLRQDOL H UHODW |

81, SURGRWWL GL ILEUH GL YY HWDRXYMWLERRODPHQWR WHUP
JHOWUL UHVLQDWL 7ROOHUDQPHQILRPRQVLRQDOL H UHODWLYH GHW

81, SURGRWWL GL ILEUH GL YY HWDRXYMWLERRODPHQWR WHUP
JHOWUL UHVLQDOL H SDQQHOOLSDHWRWRLQD]LRQH GHOOD GHQVLWj

81, SURGRWWL GL ILEUH GL YY HWDRXYMWULERRODPHQWR WHUP
JLEUH IHOWUL SDQQHOOL H FRSEHMOIDBO HWWRHFBRPLQD]LRQH GHOOD ¢

81, SURGRWWL GL ILEUH GL YY HWDRXYMWLERRODPHQWR WHUP
9HOL 'HWHUPLQD]LRQH GHOOD PDVVD GHOO XQLWj GL VXSHUILFLH

81, URGRWWL GL ILEUH GL YYHOVDRXYMWULERRODPHQWR WHUP
9HOL 'HWHUPLQD]LRQH GHO FDULFR GL URWWXUD H WUD]JLRQH

81, SURGRWWL GL ILEUH GL YY HWDRXYMNMWLERRODPHQWR WHUP
3DQQHOOL 'HWHUPOQD]LRQL GHRQH FDUDWWHULVWLFKH GL FRPSU

81, SURGRWWL GL ILEUH GL YWOGVDRXYMULER RODPHQWR WHUP
JHOWUL UHVLQDWL SDQQHOOL HLPESEHQBRL 'EMWUHUPLQD]LRQH Gl
FDSLOODULWj|



81, SURGRWWL GL ILEUH GL YY HWDRXYMWLERRODPHQWR WHUP
JHOWUL UHVLQDWL SDQQHOOLLBURRSFREQBHW|HWHUPLQD]LRQL GHO

81, SURGRWWL GL ILEUH GL YY HWDRXYMWLERRODPHQWR WHUP
3DQQHOOL H IHOWUL UHVLQDWIL WMWHURPQRKDJIHRWRIGEBHOO LQGLFH
GHOO DQHOOR

81, 3IbQAHOOL GL ILEUH PLQHRDHDGEZ SHU LVRODPHQWR W
DFXVWLFR 'HWHUPLQD]JLRQH GHO JUDGR GL IOHVVLELOLWj|

81, 6XSHUILFL FRLEHQWDWH OHWRGL GL PLVXUD]LRQH

81, URGRWWL H ILEUH GL YHW WD ISHWLERRODPHQWR WHUPL

'"HWHUPLQD]LRQH GHOOD UHVLVWNGTOL o $DBMAVHDIGLR GHOOYDULD
YHWUR

81, ODWHULDOL LVRODQWL '"HWHWHWHDUEBRBQH GHOOD FRQGX
FRQ LO PHWRGR GHOOD SLDVWUD FDOGD FRQ DQHOOR GL JXDUGLD

81, ,62 ODWHULH SODVWLFKHQHFHOOXODUL ULJLGH 3F
HVSDQVR LQ ODVWUH SHU LVRB8DEHQ)YWR WMWHUPLFR 7LSL UHTXLVLW

81, ODWHULDOL LVRODQWL '"HWHWHWHDUEBRBQH GHOOD FRQGX
FRQ LO PHWRGR GHL WHUPRIOXVVLPHWUL )$

81, '"HWHUPLQD]JLRQH GHOOD UBMOLVRVHQ]D WHUPLFD GL P
SURGRWWL LVRODQWL ILEURVL FRPSULPLELOL

81, '"HWHUPLQD]LRQH GHOOH SURSRUHWj] GL WUDVPLVVLRQ
DFTXHR GL PDWHULDOL GD FRVWUX]LRQH HG LVRODQWL WHUPLFL

81, SURGRWWL GL ILEUH PLQHUDRXWWHBRLVRODPHQWR WHP
JLEUH IHOWUL SDQQHOOL H FRNSHDOWHR GHIWMBERWPIHRQH GHO FF
YRODWLOL

81, URGRWWL D EDVH GL UIEWWDPPAHAWR@GHIBUHOLHYR H W
FDPSLRQL

81, (1 ,ZVRODQWL WHUPLFL SHUGHGLOL]LD '"HWHUPLQD]L
FRPSRUWDPHQWR D FRPSUHVVLRQH

81, ,62 $JJORPHUDWL HVSDQVL BBRMWGEL XJKHUR DVVRUEHC
LQ SLDVWUHOOH

,62 7TKHUPDO LQVXODWLRQ 3IRMVRRIO TXDQWLWLHY DQG GHI
,62 7TKHUPDO LQVXODWLRQ %YRQ®WW® SUHIRUPHG PDQ PDGFH

ILEUH SLSH VHFWLRQV 6SHFLILFDWLRQ

,62 7TKHUPDO LQVXODWLRQ LOQODWHBGBOURRRO PDWV IRU YHQ
VSDFHV 3DUW 6SHFLILFDW LIRFKQWHGJ OHFS(3WLGDWLRQV ZLWK UHVWU



.62 7KHUPDO LQVXODWLRQ LOQRWHBOURRRO PDWV IRU YHQ
VSDFHV 3DUW 6SHFLILFDWLRQ ZLRWK KRULHRVGMWDR PWBHSSOLFDWLRQ
YHQWLODWLRQ

.62 7KHUPDO LQVXODWLRQ OLQHUDO ZRRO ERDUG IRU F
LQVXODWLRQ RI URRIV B6SHFLILFDWLRQ

.62 7KHUPDO LQVXODWLRQ 'HWKMPRRQOWLRQ RI VWHDG)\ V\
UHVLVWDQFH DQG UHODWHG SURBHUWLHY +HDW IORZ PHWHU DSSC
.62 7KHUPDO LQVXODWLRQ 'HWKMPRRQOWLRQ RI VWHDG)\ V\
UHVLVWDQFH DQG UHODWHG SURSHUWLHYV *XDUGHG KRW SODWH D
.62 7KHUPDO LQVXODWLRQ 'HWKMPRRQOWLRQ RI VWHDG\ V\
WUDQVPLVVLRQ SURSHUWLHV RU WKSHMW DO LQVXODWLRQ IRU FLUFX
.62 7KHUPDO LQVXODWLRQ 'HWKMPRRQOWLRQ RI VWHDG)\ V\
WUDQVPLVVLRQ SURSHUWLHV &DOLEUDWHG DQG JXDUGHG KRW ER]
.62 7KHUPDO LQVXODWLRQ +ISDWSWUWQMWU FRQGLWLRQV
RI PDWHULDOV 9RFDEXODU\

.62 7KHUPDO LQVXODWLRQ +HDWLFDWDQVIHU E\ UDGLDWL
TXDQWLWLHYV DQG GHILQLWLRQV

.62 7KHUPDO LQVXODWLRQ ODWIMHWWI®EYIHU 3K\WWLFDO TXI
GHILQLWLRQV

.62 7KHUPDO LQVXODWLRQ OUPIQMVHUH HIIHFWV RQ KHDYV
'HWHUPLQDWLRQ RI WKHUPDO WMULD@VPLVVLYLW\ RI D PRLVW PDW
81, (1,62 . VRODPHQWR WHUPLFR * 7THUPLQRORJLD

.62 7KHUPDO LQVXODWLRQ IRU PXQ®&LQJ DSSOLFDWLRQV

IRU VHOHFWLQJ SURSHUWLHV

81, 3URGRWWL GL ILEUH PLPR WDDEXSYAMLERRODPHQWR WHUF
7HUPLQL H GHILQL]JLRQL

81, JLEUH PLQHUDOL )HOWULWHUWLFRWL SHU OYLVRODPH
&ULWHUL GL DFFHWWD]LRQH

81, ODWHULH SODVWLFKH FHOOXODUL ULJLGH 3DC
SROLXUHWDQR HVSDQVR ULJLGRWRQ @ FROQPHWIR IGHSVLELOL SUR
UHTXLVLWL H SURYH

81, '"HWHUPLQD]LRQH GHOOD WHVYLVDWHQRD WHUPLFD GL P
SURGRWWL LVRODQWL ILEURVL FRPSULPLELOL

81, JLEUH PLQHUDOL 3DQQHOOVROBVWHQDWRL VHPLULJLGL S|
WHUPLFR &ULWHUL GL DFFHWWDI]LRQH



81, SURGRWWL GL ILEUH PLQRHH DGFXBWUFIRVRODPHQWR WHUF
JLEUH IHOWUL SDQQHOOL H FRNSHDOWHR 'GIWMBRWPIHRQH GHO FF
YRODWLOL

81, (1 ,VRODQWL WHUPLFL SHGHGQDL]LD + '"HWHUPLQD]L
UHVLVWHQ]D DOOR VWUDSSR GHR WHVUWIOMHVGMHUYRODPHQWR WH
FDSSRWWL SURYD GHO EORFFR GL VFKLXPD HVSDQVR

81, (1 ,VRODQWL WHUPLFL SHGHGQDL]LD + '"HWHUPLQD]L
UHVLVWHQ]D DOOD SHQHWUD]MRK)UHP GAFR. S/HV WOHHV VG H WQYRODPHQWR
FDSSRWWL

81, (1 ,VRODQWL WHUPLFL SHGHGQDL]LD + " HWHUPLQD]L
UHVLVWHQ]D DOOD SHQHWUD]MRK)UHP GAFR. S/HV WOHHV VG H WQYRODPHQWR
FDSSRWWL

81, (1 ,VRODQWL WHUPLFL SHUWHGGDL]LD *+ 6LVWHPL FRP
LVRODPHQWR WHUPLFR SHU OYHVWHWYRBDQNR6+ D EDVH GL SROL\
6SHFLILFD

81, (1 ,VRODQWL WHUPLFL SHUWHGGDL]LD *+ 6LVWHPL FRP
LVRODPHQWR WHUPLFR SHU OfHVWBAHQR6SHRIELEDEDVH GL ODQD Pl

81, (1 ,VRODQWL WHUPLFL SHUGHGLOL]LD * '"HWHUPLQD]I
FRQWHQXWR GL VRVWDQ]D RUJDQLFD

81, (1 ,VRODQWL WHUPLFL SHW GIYHGLOL]LD £ 3URGRWW
OoODQD PLQHUDOH O0: UHDOL]]DWAL SHUVL 8B RGRMWIMLHV I X&SHFLILFK
SULPD GHOOTYLQVWDOOD]LRQH

81, (1 ,VRODQWL WHUPLFL SHW GIYHGLOL]LD £ 3URGRWW
obQD PLQHUDOH 0: UHDOL]]DWLHLHVLW B WR GRWWH 6SHFLILFK
LQVWDOODWL

81, (1 ,VRODQWL WHUPLFL SHHWPHFER. OL]LD * ,VRODPHQWI
UHDOL]]DWR LQ VLWR FRQ SUR®RWWL GESHSHHULIFWH BMBDQVD (3 =
L SURGRWWL OHJDWL H VIXVL SULPD GHOOD PHVVD LQ RSHUD

81, (1 ,VRODQWL WHUPLFL SHHWPHFER. OL]LD * ,VRODPHQWI
UHDOL]]DWR LQ VLWR FRQ SURB®RWWL GESHEHHULIFWH BMBDQVD (3 =
SURGRWWL PHVVL LQ RSHUD

81, (1 ,VRODQWL WHUPLFL SHHWPHFER.OL]LD * ,VRODPHQWI
UHDOL]]IDWR LQ VLWR FRQ SURGRWWI3DBGUWMHUPLFXOLWH HVSDQV
6SHFLILFKH SHU L SURGRWWL OHJRWHUWDVIXVL SULPD GHOOD PHVVI

81, (1 ,VRODQWL WHUPLFL SHHWPHFER.OL]LD * ,VRODPHQWI
UHDOL]]IDWR LQ VLWR FRQ SURGRWWI3DBGUWMHUPLFXOLWH HVSDQV
6SHFLILFKH SHU SURGRWWL PHVVL LQ RSHUD



'DOOD SDQQHOOR LVRODQWH LWRILEUD YHJHWDOH D
PRGXODUH FRLEHQWDQWH
1HO SDUDJUDIR g VWDWR WUBWIMHIWDR LOLIQPSLHIR GHOOH
HGLOL]LD LQ OLQHD JHQHUDOH gOBRM¥EWE. OH DIIHUPDUH F
YHJHWDOL SUHVHQWDQR XQ HORUYDVRR FLRWBQR WHUPRLVROL
WU D H . P. H GHOOH EXRQH FOSDFLWj GL SHUPHD
YDSRUH SRVVR DYHUH DOFXQL SRQW/IHGIDGHEROH]ID FRPH C
DO IXRFR FKH SXz HVVHUH PLJOLROD WD EW g
, SURGRWWL SLe GLIIXVL VL SUHF¥RQWOGAR
YDULDELOH LQ EDVH DL YDORUKHVWVH GH QY L'l
PHQR ULJLGL $FFDQWR D TXHVWD WLBRORJLE
DOFXQL SURGRWWL LQQRYDWLYL FKH PHGLDOQ OO
SURGRWWR H OD SUHIDEEULFD]LRQHLGIXWVU)LIXLD ~ SDQQHRAR
QRWHYROPHQWH L WHPSL GL SRVEIVWRURS___ ,_ . _ _ .. JJL
RSHUD GHL VLVWHPL SUH DVVHPEODAWRL QOHQESR VWDELDLF
ULHQWUDQR QHOOD JHVWLRQH LQIGRVWOED
SURGRWWR ILQDOH RWWHQXWR FRLVERVY L ;
GHOOYHIILFLHQ]D GHL SURGRWWLWHIG L B L GEENSE i DWW
PHUFDWR VL g H SHQVDWR GLH@HB ORIJHDWNT, ;305 " pHviD LoH
VWXGLR SUHYHQGHQGR FKH VLDQR YHULIL (rdbowh 1o 0500H

Xx 6DOYDJXDUGLD GKOIOLRQEPWIRHORAH O Luveiir i wiioud

FRQGL]LRQL UHODWLYH DO PDQWHQLR

VWDWL GHL VRYUDVLVWHPSIBUWAKL LO VI
'HJOL DVSHWWL FKH LQ SDUWH LQWQ®&RQRLVX
TXHVWR UHTXLVLWR VRQR Rt
OD UHFXSHUDELOLWj OD VPRQRIHELOLW GOID - |
FRPSRQHQWL FRQVLGHUDUH TXHVWHHFRQGL]LRQL FRPSRUW
DWWHQJLRQH GHOOD YDOXWD]LRQH SUHLIXUD  ,VRODQWH
FRQQHVVLRQH VFRQQHVVLRQH GL FLDVEXQ ' WPOH

SHEXSHUDELOLWj| g OTDWWLWIX@GH QHLWI KBY¥YHUH UHFEXSHULI
SUHVXSSRQH FKH LO FRPSRQHQWH VRD UHLPSLHJDELOH R
ULFLFODELOH 2JQL HOHPHQWRRHBHQWBOQWWLIF®RODUH LO VL\
SDJOLD GRYUHEEH HVVHUH FRQFHEESLW®DLQ PRGR WDOH FKI



VXD HYHQWXDOH ULPR]JLRQH ULFROORFD]JLRQH GRYXWD I
PDQXWHQWLYL R GL VRVWLWX]JLRQHHGRYXWL DG REVROHVFH
IXQJLRQDOH VLD SRVVLELOH HG DJHYROH SUHYHGHUQH OD VEF
6PROWDELOLW)] SULPD GL GHILRIRRPERQUHMFEKSHUR GHOOY H(
RFFRUUH GLVSRUUH OD VPRQWD FIRGQLOAWHV&HB QMHVWHPD SDFFK
wubD L VLQJROL HOHPHQWL GRYUHBEGHILDAWWWD LQ PRGR WDO
FRVWL DJJLXQWLYL SHU VHSDUDUHGHIOL HOHPHQWL OD °
FRPSRQHQWL GHYH JDUDQWLUH DIJNYRGCGAHHQWH OD VHSDUD]LI
IDFLOLWDUH OD ORUR LPPLVWIVRQOWQPHDRFRIVVL GL ULFLFOF
2PRJHQHLW)] GHL FRPSRQHQWL OD SMWHHMHWD GL XWLOL]]DUH
QDWXUDOL DWWH D GHILQLUH HREGFHQWH GIRPSRQHQWL VR\
QRQ LPSLHJDUH PDWHULH SULPEBRWWU MHGHBLDOOD ILOLHUD
HFRVRVWHQLELOL OD VFHOWMH GURGRBRWWILHFBIXVR GL PDW
FDUDWWHULVWLFKH FKLPLFKH FKD-OBRBW HMFRUR FRPSURPHWYV
GHO SURGRWWR ILQDOH q VWDWDVHVYIQDAULIWRD FRQVLGHUDQGF
GL ILQH ELRORJLFR GHO VLVWHPDR BSDWHFKFHRVWR ILQDOH O¢fD
GHO VLVWHPD VRGGLVID L UHTXLVLWL VXFFLWDWL
X *HVWLRIQ@HFFKLXGH OfYLQVLHPH GHOOH FRQGL]JLRQL UH
DOO HFRQRPLD GL HVHUFL]LRVGRIGGNOOWHPD HGLOL]JLR L
JHVWLRQH q VWDWR GHFOLQDWR VHFRQGR OfTHFRQRPLF
UHDOL]]D]JLRQH Of HFRQRPLFLWj] QHOOD IDVH GL PDQX
HFRQRPLFLW) QHOOD IDVH GL GLYWLVVLRQH H ULFLFOR
FKH FRPSRQJRQR LO VLVWHPD




&$5$77(5,==$=,21( '(//1(/(0(172 ,62/$17( /D ODQD GL URFFLD g

' * % ! PRUIR ULFDYDWR GDOO|!
(/| 6,67(08 2+*(772 ', 678'.2 38$11(// R ULFDYDWR GDOO

6S1':,&+ $ %S$6( ', 81 %,2820326,72 25* SRk Eowwaxwwh OHOO HE

SDUWH GHOOH LVRODI]LRC

3UHPHVVH H FDUDWWHULVWLFKH GH® SIRQQHBIWR Q B DIXS
SROLPHUR WHUPRSOD

WHUPRLQGXUHQWH LQ

OLXUHWD SUHV

/I THOHPHQWR LVRODQWH FKH FRPSRWQRI %QQQHMWLH QJLF’(ﬁ_GX}Q—D

FRSHUWXUH SURSRVWR QHOOD UDRHR O EHIM B Wi Ry, R P

OfDVSEMWAVRSRURGRWWRIXEKXHR QD/QADWX D WHU LQ\}‘FKLXPH VROR

SUHVWD]LRQDOL FKH LQ WHUPLQILEL D\FVFI@EQJW}JLRWNV@_W
GLVSHUVLRQH GL XQ JDV

'DO SXQWR GL YLVWD GHOOD FRPISFRQ/I-H.]S@FD@WLHFHR‘PR-DNGJF{_FDSL
QFLSDOPHQWH LQ GX
UHDOL]]IDWR SURSRQHQGR LO GHVKJQHIEQo&IVBSSb‘l\MH $OQ@H

FRQWLQXD H. D FHOOH F
SUHVWDIJLRQH WHUPR PHFFDQLFKH GHilpyvRDR QRO kL LYW R

DPSLDPHQWH GRFXPHQWDWH LQ 0NWGIFENE D, PO8ELTE LT my
SUHVHQWL LQ DPELWR HGLOLJLR WRQRU@@WW%Qé{wag

UHDOL]]DWL LQ OBQ]I)@XPUQERLERSSXHHNH'SWQ%ULHW RDWW
KH SURGRWWL DOW

DOOXPLQLR PDW H UHLMBFO LW X\ MLDXPLRDV L DWWB(DLO@HHQF\MHXP(BDD S\
YHUVR OD VRVWHQLELOLWj KD $>L$FH<EJR\NRXQD’E%'\*,§’,E*\J,CEPR "PWHJ

. g VWDR SURGRWWR ISH
DWWHQWH DOOD QDWXUDOLW]j GHORWV GD BWHYHQ .LV Wt

DFTXLVWDUH GHL SDQQHOOL VDQGZUFPDWHULDOH FRQ FXLWHU
OD UHDOL]]D]LRQH

ULQQRYDELOL FRPH D WLWROR HWXR&IVLOLFLR GDO SXQW QQH
TXHVWR PDWHULDOI
)LJ $OWUH LQQRYD]JLRQL GL SURG GL DULD H GDol/OOL

SDQQHOOL WHUPRLVRODQWL IRUPDMDWS iy sORGXUOR VROPSU
QDQR SRURVR L®L $HIUARUAHDO FRvwLwxLH VWDJIQR LEUI
ULQIRUIDWH GL SRCUEHMVEU H MW URGRGEDOWD GHQVEW) ™ )LJ
/D FRPELQDJLRQH GL TXHVWRWGKX H Qg
SDQQHOOR DOWDPHGWH SBUIRQRRQW H
TXHOOD DFXVWLFD OfXVR GHO REDHAL
XPLGLW] PXIIH H FRQGHQVH PHQW®HIJ)LIXUD  3DQQHOOR DY
VSHVVRUL PLQLPL XQD GHOOH sD-cHC R VIKRUR - boFy
VRQR GRWDWL L SURGRWWL VXO PHUGEWR ,Q JHQHUH DO |
SDQQHOOL VDQGZLFK VL HVHIXH XQB .SURF H FF
WUDVIRUPD]LRQL WHFQRORJLFKHVM MQ B URIERT
HOHPHQWL GLVWLQWL FKH YHQJRQRUDF
VSHFLILFR O HOHPHQWR HVWHUQWH FR

YLIXUD 3DQQHOOR VD
DHURJHO VXJKHUR




HQWUDPEH OH IDFFH HVWHUQH GHOHSDQQHOOFE K RV \
SUHVWD]LRQL GL UHVLVWHQ]D L GG HINDW RV H
GDOO LQJOHVH FRUH FHQWURVRFXRQN
IRQGDPHQWDOH FKH RIIUH DOWI—KHBLM—HU/\X&QJ_R_Q_L_GJ_IAL%DP

DQFKH D GLVWDQ]LDUH H D FROHHDBBH QLRJL),(,:’% QLG%WC;JﬂXDWS\%)W\
SURGRWWR ILQDOH GL TXHVWD WHFIQFRORu. o " oc

SURSULHW] PHFFDQLFKH H HOHYDWD OHJJH ]’
GHOOYJHVLJHQ]D GL OHJJHUH]]D O‘ITL(D)(Q)R)‘DD]LRQH. : RORJL
FDUDWWHUL]]D]JLRQH GL SDQQHOOL VDQGZLFK
JHRPHWULD GHOOD VWUXWWXUD +RQN\FRPE YL
DOYHDUH ILJ OTHOHPHQWRIRRHW BFRE)LIXUDSLYHVWLPHQVHV:
FRPSRVLWR LQ KRQF
HVVHUH UHDOL]]JDWR LQ GLYHWPWULPDRMDHUWUDIILF ZKLWH )HUIUR
+HDGTXDUWHU )LUHQ]}
PHQWUH OJRELHWWLYR ILQDOHWHVHPSUH R
FRPSRQHWH FRUH H JDUDQWLUH QBHOIIR HOHYDWH SUHVW
VDQGZLFK LQ +RQH\FRPE VRQR VWS)D/\]LDBDCHRWWDWL QHO .VHW
QDXWLFR H GHL WUDVSRUWL PD RX]WLLO/\LI])](RH WHFQROR___.'
DQFKH LQ HGLOL]LD QHOOD SURJHWWD]LR Q!
7DOH SUHPHVVD VXOOD VWUXWWRU B RBHHURNQ Q|HT
LQ TXDQWR LQ TXHVWR ODYRQW 5 LL QVHUWLRDR Qﬁﬂﬂ)O 'HQ W R
VLVWHPD PRGXODUH YHQWLODWR GDQ:QRFSHUWXUDHIELV:U UDJ

VSHFLILFDWH QHL SURVVLPL smuumDH_FRcQGWDWRIH QFHSL
TXHVWR GHVLJQ GL SURGRWWR o
yLJ

JLIXUD S5LIHULPHC(

DSSOLFD]LRQH G1]XVS

6WXGLR GHOOH FDUDWWHU LY ®ILHH XMW
PRGXODUH SHU OH E/

SHU SURGXUUH OfYHOHPHQWR FDPSL
LVRODQWH LQ SDJOLD H SOD

, PDWHULDOL XVvDWL SHU FDUDWWHWWHOMWIH LO FDPSLRQH
YDOXWDQGR OH FDUDWWHULVWYRKWHQLELEBEWPSDWLELOLW,|
GHOOH PDWHULD SULPD 'DR®RQIR &MAMWHUBNWVUDVHFOHQWLILFLC
LQIRUPD]LRQL GL EDVH SHU FRPSUHR@GEHMARLO YDORUH GHOO
RULHQWDWD , SULPL HVSHULPHDWML PREHOTXVR GHOOH ILE
SPDWHULDOL DOWHUQDWLYL" GD]JLR®RFLHGBUH QHOOD FDUD
PDWHULDOL FRPSRVLWL ULVDOJRQR DJOL DQQLSY TXDQ!



DXWRPRELOLVWLFD VWDWXQLWHQWWWWHODOD )RUG LQ TXD

GHOOYLQQRYD]JLRQH VL IHFH quummwwguﬂ]&%u%% U%‘%@H‘JR

GL PDWHULDOL WHUPRSODVW LPLX @WIDRFE S FH?QgHP{QEFZIQ
VXVWDLQDEOH FRQVWU

ULFHUFKH GLPRVWUDURQR OD EXBWD{UUU’-B/GLHWI-&Q@D\APJH(FWDK}J_\
PDWHULDOYV

WHUPRSODVWLFR SURGRWWR GD®@D FHFDQDSD H GDOOD UH

GLIIXVLRQH GHOOD FULVL HQHUDRWLRAQWEGHEHRA S0 b SQUHE &
RJJL DOOR VWDWR DWWXDOH DQLSD@R)HQ@%%%@@JQ@R%@;RP&‘Q&H@@’L

6H QHJOL DQQL 1 OD SURSRVWD OXR)U?ﬁELU@D A )LEUFRM%DRWIQ%RJ(?D

GRYHWWH VRFFRPEHUH GL IURQWH SD@CIZRNVWBLqIPOVI\)\LDIR]@D-WR
VSRUWHOOL FRSHUWXUH
WHUPRSODVWLFL H WHUPRLQGYXWHOQWHJEG DX QEMI¥ILROWML QREHY

SURGRWWR VRVWHQLELOH waxmaawwﬁmﬁﬁﬁﬁﬁsgﬁé&ﬁ
VLQWHWLFR FRQ TXHOOR GL RUDJLRBLBBU AFBOH " *ER/PkD
SURGRWWR VRQR SDUWLWH SURSULR EBOLWHQGRRGRWY

RFHVVL VLPLOL DOOD
I MLQWURGX]LRQH GHOOD GLUHWWLYD (XOR®BD,0 FRQWIEQ XMKRH C

SDUL DO XQD SHUFH
OHKLFOHV KD LPSRVWR GHOOH SEHWFUALR Q6 SUXORWW
FRPSRQHQWL GD FRQIHULUH LQ G FRYKEDY Sl o Trivk RERE "
UHVWULWWLYH HQWUR LO RUVEE PA TR QHS SURok O

DOOYXVR GL SURGRWWL FRPSDWLELOIWLERIHL WEHIDPPELHPQ W H
LQGLVSHQVDELOH *OL HIIHWWLRGWIOWRYVIWGIOOLPLWD]LRQL k
GHILQL]JLRQH GL QXRYL PDWHULDOL ARPH DG HVHPSLR LO )
JLEUBQ XOWHULRUH ULFHUFD QHO FODRSR GHOO XVR DXWRPR
ILEQBWXUDOL DSSDUH LQWHUHVVDQWI®H GHJQD GL QRWD O
GHL SROLPHUL WHUPRSODVWLFIQERQBRWYWD GO 2QWDULR
SDUWHQDULDWR FRQ O XQLYHUVLWj GL FKH KD SURGRWWR
SROLPHUR FKH q VWDWR HOMERUDWR D SDUWLUH GDOOH VR
EDVH GHOOD SDJOLD H GHO SRGDLSUROHOEWE® LQ SDUWLFRO
SROLPHUR VHJXH OH SURFHGXUH FRQRHBIQHLRQDOL GHILQLWH
GL IDEEULFD]JLRQH PDJJLRUPHQWH GLIIXVH TXDOL TXHOOI
PDQXDOH R VWDPSDJJLR D FRQWDWWR D SXOWUXVLRQH
VWDPSDJJLR RSSXUH D LQLH]JLRQH

+DL ILQL GHOOD ULFHUFD VL q UHUROHQIGDLSIMWOAVDELOH FRPSI
SURGXWWLYH GHL SURGRWWL UHDOLYHOMIDFRQ OD SDJOLD |
GHO 3/%$ /TIDFURQLPR 3/$ LQGLFD LW SROLHVWHUH ELRG
RWWHQXWR GDOOD VLQWHVL GHL PRIDRPWODL ELRGHULYDWL



EDUEDELHWROD HFF DOOR VWIDDMOH PRDWXDQEH LO 3/$ g OD

XWLOL]]DWR SHU OD SURGXUHRG@I® W H VXD PHRIFDBRNVOCEF DQRUPD
OR VL FRPH PD

SODVWLFR SURYHQLHQ
ULQQRYDELOH GL RULJL
HVVHUH FRVWLWXLWD

/ID SURGX]LRQH GL ELRSODVWLFKH HMsSS BHRMVS ARDE % W HPER
GDOOH VWLPH GL SURGX]LRQH FRQGRWARDIGDOOT(XURSHDQ ¢

VHWWH DQQL OD FDSDFLW] WRWDQRQIUE am  /VD
WRQQHOODWH D TXDVL PLOLRQLWSUWWEF .5
%LRSODVWLFV DQG %LRFRPSRVLWHV D Su
ELRSODVWLFD SXz HVVHUH VXSSRWDEDWID CLH
ELRGHJUDGDELOL FKH GD PDWHULHIBIXWPI ™ " 6D

VRQR ULSRUWDWH TXDWWUR RULLS RROGRS © e — KH
VROR LQGLYLGXDWH OH SODVWLFKH . wm= W oL
ELRGHJUDGDELOH PHQWUH VX@DWDVBE m = B ;0D
ULQQRYDELOL R GD PDWHULDOLGEHSWURQ! s = = m WU
FKH QH GHULYDQR VROQR TR, p—

Forecast

30DVWLFKH QRQ ELRGHJUDGDELOL GH )Ljxup 6WLPH GRQE

SODVWLFKH WUDGL]LRQDOL HV 3( 33 3(J\ipoLilowb OHOOYDPE!

B3ODVWLFKH VXSSRUWR |
3ODVWLFKH ELRGHJUDGDELOL GRURULQL ... < - ....- - .. FLR

GD ELRPDVVD H DYHQWL OD SURSWIH$W] GL “ELRGHIUDGDUH
Biopclymery hw
GHULYDWL GHOOTDPLGR e | (I

FVS), biohased PET Saeeht blents.

3ODVWLFKH E LRGHIHMEROWFXL BBUFD FLR qtiwnsﬁ‘a:T:O"D"V"V(‘EE:K"H“"TE KH

Canventional

SRVVRQR ELRGHJUDGDUH PD VRQR GIWRGRWWH D_SPUWLUH G
3%$7 3%6 3&/

3ODVWLFKH QRQ ELRGHJUDGDE L OAL RH G =HWH=6ED IRQWL
JLIXU GLVWLC _
SODVWLFKH SURGRWWH D SDUWLUH GODOSROLPHUL LQ EDVH %

SURSULHW| GL ELRGHJUDGDUH (V ELR 3( ELRGHJUDGDELC
GHOOH PDWHULH SUL
(XURSHDQ %LRSODVYV
3HU TXDQWR GXQTXH DIIHUPDWR R LPRB! V V
PDWHULDOH GHULYDWR GD |8 Q R/\.IREHLQMQI- uL
VL FRQVLGHUD DOOR VWHVVR WBPBRGRQFKH ELRGHJUDGDELC
FRQFOXGHUH FKH L SURGRWWL LQ BISHWWIQR FRQVLGHUDELC

HQYLURQPHQWDOO\ IULHQGO\



IIRIOH GHI <QIIRAGR
/ID VFHOWD GL LQFHQWLYDUH OHYWBURH OvaRFLD]LRQHWW

FRQGRWWR D VYLOXSSDUH GHOOH VI JDUDQWLUH OD GLIIX"W|"
FRPH ULVRUVDRQIFKRYDWL

SURIHWWDUH H IDEEULFDUH SURGIRDMOW IDOWHUQDWLYD DOOH YD)

RULJLQH SH
GL HQHUJLD D EDVVR LPSDWWR H® BILHRKWWS HQ HXURSHD Q/HLRX
ILQH YLWD PHGLDQWH OD FRPSRVWD] TXDOGR OD GHJUD

SUHURJDWLYD GHL PDWHULDOL ELRBEDSEXSL 8URFBYLRQETRSH

VRQROT LGUROLVL
$VVRFLDWIHRRQQLVFH L ELRSROLPHUL IRWRFKLPLED L SUI

FODVVLILFDQGROL LQ WUH FDWHJRULH ULGX]JLRQH HWF
X %LRSROLPHUL ULQQRYDELOL QRQ ELRGHJUDGDELOL
X %LRSROLPHUL ULQQRYDELOL ELRGHJWDRGDEL O

SURGRWWL GD ELRPpV'
X %LRSROLPHUL GD IRQWLXRVVLOL EL| | UtVRUVH

3ROLVDFFDULGL 31
OLSLGL
$PLGR $QLPDOOL
/ID FRPSRQHWH PDWULFH LQ 3/$ JUDQR GLHUR

3DWDWH &ROODJHQF
/ID OHWWHUDWXUD VFLHQWLRLFRPHXRQLILF WEFLGFQL%%Q’!SS?D

ELRSROLHVWHUH RYYHUR XQ SRRLMYWHIU(Z) EIRRFERIAPBEDE | G
/H R 6RLD
VEFKHPDWL]]D]JLRQH SURSRVWD GD $YBMRXa| ao)bibo 19 kw G I L
IDPLJOLH GL SROLPHUL ELRGHKBHDSWEYBQ 5] gR PIHFR SROLPHL
GDOOH DJUR ULVRUVH H GDOO H BDRPR D\ iananion oo b
ELRSROLHVWHUL FKH VHEEHQH VLDQR | [ RWDWUIRVG DO ol &I
ELRFRPSDWLELOLWj H ELRGHJUDGDEHO&AD |SRIVROURYHFIHUP
3ROL LGURVVL EXWLPD\
PDWHULH SULPH GL RULJLQH SHW{RBGPKERL |Fd: | oY vELRRRPSD
UHQGH LO PDWHULDOH PROWR LPSQHDWW] [ 'D ELRWHFQRORJILH |P}
SQRQ LQWHUIHUHQ]D' FRQ OfRUJDQUVBR -XBDBRHYIWD VL
'D SURGRWWL SHWUROF
OfHVSXOVLRQH GD SDUWH GHQQ R RQWMB W5 yEsxrsauro bW RIN R
VRVWDQ]H WRVVLFKH /fLPSDWWR 3:QRQ )RMWNWH@LH@L@M
OLHV
ULVFRQWUDUH DQFKH QHL FRQIHR@MUUDANDONDPETHOWH [ o
PHGLDQWH GHJUDGDTXRQBLDERRWHEWH G uYHUH )w ILQH
YLWD VRVWHQLELOH PD DQFKH qGDHQSIX® L&@@OYLLM_WJQ GLHLQ_Q)ﬁ
PDWHULH SULPH ULVSHWW R WHWGE HQ 6 15 REHNR D ARG t WiLY py
PRQRPHUL SURGRWWL GDOOD IHUPHQWD]LRQH GHL FDUERLGL

$*5232/,0(5,

L.'_%,232/,(637(5



Fermentation —L _

Lactic | T |
acid | L Prepolymer

L
| | L

DEIFC'SE Unoonverad
| MEanomer

Com PLA
podymer

[ "
n‘-

)LIXUD 6FKHPDWL]]D]JLRQH GHZHOUREHVVR GL UHDOL]]D]L
JRQWH 3RO\ODFWLF $FLG 7THFKQR®RJ\ 'DYLG ( +HQWRQ 3D
*UXEHU -LP /XQW DQG -HG 5DQGDOO

/D ELRGHJUDGDELOLWj H OD FRPSR \g/g_)\L/IﬂﬂOLw |0HVR3R 0
FDUDWWHULVWLFKH GHL ELRBROR PRI XEE AV Ll GXH WHUP|
EHQH ULFRUGDUH FKH XOQ PDWHULDOH?E;P‘FRPSRJADELOH

ELRGHJUDGDELOH H FLRq q FRQYHWWGERHOE PHWDERQLFDPI
FDUERQLFD , UHTXLVLWL GL FRPSRVWD ﬁ_%'t_‘v“v'j Y ROR

x OD GLVLQWHJIUDELOH IUDPPHQWDEIEIBoN QR®SISEr FKL
DOFXQL LPEDOODJJL DOLF
FRPSRVW 3LHUJLRYDQQL / /LPER

x Of DVVHQID GL DVSHWWL QHIDWLYFRSBIsNRF BYVR G &

x OD QRQ ULGX]LRQH GHO YDORUH BIURUYKPLCER'BHO FRF

0 ULIHULPHQWR QRUPDWLYR VX@G®D qE DRSG HYD BRG] G
' %LRGHJI
QRUPD 81, (1 L PEDOODJJL )DOXWD]LRQH| GHOO
ELRGHJUDGDELOLW| DHURELFD XR W HPMD Gt POW Dot 6L L
FRQGL]JLRQL FRQWUROODWH GL FRPSRVWBUJLR | S0HWRGR F
33 %$.

GHOO DQLGULGH FDUERQLFD ULGIMFLDAWPKD LO |0 YHOOR G
TXDQGR LO GL SURGRWWR ELRGHJRIDIGD: LQ X|GoPDVVR|GL
DL  PHVL 1HOOD WDEHOOD L WH®R/DEHOOD  &RQIURQWR
SROLPHUL ELRGHJUDGD!

FRPSRVWDJJLR GL DOFXQL PDWHURDGRQWH 1DWXUDO )LEHLH
&RPSRVLWHV * %RJRHY!

DOLPHQWDUH /D WHQGHQID DG LPSDH. syhoob 0 0DoLORRQ
SDFNDJLQJ DOLPHQWDUH ¢ LQIDWWLIPKE AN on Vo (L (uorimhe
LPEDOODJJL VRQR VHPSUH SLe SUHMWHI@W. wunc + ior wwwin GD
OHWWHUDWXUD * %RJRHYD *DFHYDR DN XQR GHL 3/$

FRQFRUUHQ]LDOLW)] LQ WHUPLQWIGL ISQOQWMHWLFULVSHWWR DL




7DE 8Q VFHQDULR GY{XVR GHO 3WR SL* OLQHD FRQ LO
DUFKLWHWWRQLFR q GDWR GDOOD SQMRGX]LRQH GL RJJHW
GLIIXVLRQH GHOOD VWDPSD G FRPHDMHFQRORJIJLD SURGXW)
WHUPRSODVWLEFURFRQMHOWH BBWWL GL XVR FRPXQH LQ 3/$% 1
ILODPHQWL GL 3/$ H GL $%6 VRIQRLLt QWU WIDWH PDWHULH SUL
QHL SURFHVVL GL VWDPSD G )LJ

/I Y DFLGR SROLODWWLFR FKH YHQQ@DWWR ULPI

GDO FKLPLFR VYHGHVH 6FKHHOH \ID H FRI
GLIIXVH VROR YHUVR OD ILQH GHGUG&IP OH P
LPSLHIDWH SHU SURGXUUH OYDWHGRLER QR C
DPLGR TXLQGL PDLV SDWDWH BKEDUERWEW SURF-IVVL
DYYHQLUH VLD SHU D]J]LRQH FKLPUAOL FQH&??pCE SURFHVVL IH
SULPR FDVR OD IDVH SLe LPSRUWDOQWI U3 g TX
GHO ODWWRQLWULOH OfLPSLKMBIRRGWHOQMHWHLERORUWH | FRQ

PLVFHOD UDFHPLFD GHOOH GXH IRUPH ' H / )LJ
3HU TXDQWR ULJXDUGD LO SURFLIHPSLRIIBIWRMQWDWLYR 9 HVV
PHGLDQWH EDWWHUL SHU RW W HQYRMUD & \B
SLDQWH $ TXHVWD IDVH VHJXH ODOBRQ@LPHUL]ID]ALRQH H

SURGX]JLRQH GL DFLGR SROLODWWLFR )LJ pomin Lcido o
,O0 SURFHVVR IHUPHQWDWLYR D VBRRQ)LJIX &RPSWL GHC
ODWWLFR

GLVWLQJXH LQ HWHURIHUPHQWDWLYR H )RQWIHQN (7+ 5DEDJR’
/D GLIITHUHQ]D WUD OH GXH GHIR_@FRWWQ:|(|).\1DJ_\{»VW(?$B|-I1$L;TJU\3(EV\|/_|HSEI
RWWHQXWR QHO SULPR FDVR RFWQR DGOYDFLGR ODWWLF
HVHPSLR DQFKH OfHWDQROR O DFIG®RL\DBHGHFR Lot JULF
FDUERQLFD PHQWUH QHO VHPRIGIRP DV FHDFwE R W L
SURFHVVR GL VLQWHVL q TXHOODDFRLEGRAD* SROLPH 1871
SROLODWWLFR HG q UHODWLYDRDOOD SU RéX}R Q H G H GuidkR G
JLJ X 3URF
/ID VLQWHVL GHO 3/$ SXz VHIJXLUH WUH SFSURGX]LRQH GHOO Pm
s 3ROLPHUL]]D]JLRQH GHOOYDFLGR OD\V\)IES\',DVLHWH %EQ',:'LEfﬂ%Q
GHWWD DQFKH GLUHWWD FKHWRVSWHUVR L*ODVVQHU "$ *UXEHy\
OD SURGX]LRQH GL 3/$ H DG RUBP UDSSUHVHQWD LO
HFRQRPLFR H VRIW®GIRAHISRU ,0 SROLPHUR FKH VL RWW

FRQ TXHVWR PHWRGR SUHVHQWD XNOQOXEXQDVVR SHVR PROHFRO



FRQGL]JLRQL GL IUDJLOLWj H EEVYOH DXCPRIQWPHHFDQLFL (1 SF
LO SHVR PROHFRODUH XWLOL]]IDQGR FRDGLXYDQWL FKH
OfHVWHULILFD]LRQH R DIJHQWL FIKHDWHRALDLVFRQR OYHVWHQ
WDOH LOWHUYHQWR FRPSRUWD OFROXPMQWR GHL FRVWL C
PDJJLRUH FRPSOHVVLW] GHOOR VWHVVR

¥ SROLPHUL]]D]JLRQH GHOOYDFLGR ODWWLFR SHU FRC
DIJHRWURSLFD

DQFKH TXHVWR g XQ PHWRGR GLRHWAWOR®HPD GLIITHULVFH C

SROLPHUL]]D]JLRQH SHU FRQGHQVD]JLRQH SHUFKp QRQ ULFK

DIHQWL HVWHUQL SHU LQQDO]DIYRIOLO BWWRAFPROHFRODUH GH(

¥ SROLPHUL]]D]JLRQH FRQ DSHUWXUD GHOOYDQHOOR 523

CHy o GHy o
Polimerizzarione
o] O
per condensazions o OH
0 \ Hy / 4] CHy
scoppimento

Prepolimero o basso peso mokcolan: i catene
Mw = 1000 - 3000

L-aeido lattico
Condensarione per deidratmrione u::trtp a
LH
"a u 0
OH
HO
Polimero a hasso peso molecolae
| i < THaHi0 > @I9LQN (7+ S5DEDJR

*ODVVQHU '$ *UXEHU

$SSOLFDWLRQV R1 oLl
DVVHVVPHQW WR 1DWX
SRO\ODFWLGH 3/% SUF
3RO\PHU 'HJUDGDWLRQ 6\

D-acido Inifico

CHy 0 Oy ol o "
/ RSP \ ) Palimerizzazione
o 0 — )  propnm
; Ha, 1 dellanetlo
HO | o OH
Hy c" NNy
0 CHy 0 CHy

Lattide

o—n =1

Polimers & busso peso molecolare
Mw < 1000 - 5.000

)LIXUD 6FKHPDWL]]D]JLRQH GPHUGLDPHILRQHSURFHVVL GL SROL
/D SURGX]LRQH GL 3/$ LPSDWWR DPELHQWDOH

&RPH JLj DIlTHUPDWR QHL SDUDJUDNH SHWHFBIGWEWL OTDVSHWYV
GHO 3/$ q LO ULGRWWR LPSDWWRHVDWELHQWDOH VWLPDW
ELRSROLPHUR G6HFRQGR TXDQWR YMWRXGELULSRUWDWR LQ XQ



> @ /&% GHO SURGRWWR SHU SRWHU SURGXUUH NJ GL
RFFRUURQR FLUFD .J GL PDLV GLGL HQHUJLD H FLUFC
DFETXD 6L ULSRUWD GL VHIXLWRSUBEGYUDROPHPPD GL IOXVVR
GHO 30D HLO UHODWLYR FRQVXPR HQHUJHWLFR )LJ

T
> Crescita del mais, mistitura < Acqua di irri znzione
e essicazione

Combustibili fossil v

Materie prime Grisbilin Ernissioni i aria

>

Amnidride carbonica e B acqun
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reflue

Confing de! Sistema

)LIXUD 'LDJUDPPD GL IOXVVR SURGX]JLRQH 3/$%

PLA: gross energy electricity and fuels

PLA: gross energy operating supplies and WWT
LA: gross energy electricity and fuels

LA: gross energy operating supplies and WWT

8.8 Fossil energy
54.1 MJ/kg
PLA

Dextrose: gross energy electricity and fuels

Dextrose: gross energy operating supplies and WWT

Transport - gross energy used fo transport corn to CWM

Comn: gross energy electricity and fuels

Corn: gross energy operating supplies (fertilizers, pesticides, ..) Renewable energ
W y

Y 28

Com feedstock: renewable energy (16.3 MJ/kg com)

00 50 100 15.0 200 250 300
[MJ/kg PLA]
JLIXUD ,O FRQWULEXWR HQHS$IJHWIQPMRHGHYOQE® SURGX]LRQH GHO

ITLOQQRYD]LRQH GHO SURFHVVR SURGXWWLYR H OTLQWURG
VFHOWH VWUDWHJLFKH FRPH OfYXVR GL HQHUJLH SURYHC
ULQQRYDELOL LQ SULPLV OTHQHUJILD HROLFD HYLGHQ]L



ULGX]LRQH GHOOR VLD GHOOYXVR GHWDGXHULH SULPH PHQR
FROWXUDOL TXDOL VWHOL SDHOSWUHLIJIXWREHOYXVR GL ELRULIL
GL IHUPHQWD]LRQH GHJOL JXFFKHUGD®WDYHQLHQWL GDOOD
HPLFHOOXORVD OfYLPSLHJR GHO®D FRIDHLRQH GL OLJQLQD
PDWHULD SULPD SHU OD SURGXILROQRIFHOWQ BYRSRUH ULFKLH\
FRQYHUVLRQH KD SHUPHVVR GL UWLWBGXWWDODH VLD OfLPSDWWR
DQFKH ULGXUUH LO FRQVXPR GL HQHUJLH )LJ

o
;= =

PLABiorefinery  PLA Biorefinery
+laGenll+  +LlaGenll+
gnd alactrcit y Wind Paviar

PLAT  PLAT+aGen
Il technology D 3

=

T

[

20

3 200
100 ”
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PLAT+LaGen PLABiorefinery + PLA Biorefinery +
Itechnology  LaGen Il +grid LaGen Il + Wind
electriciy pawer

[ kg ©O2 eq. ! ka PLA ]
S = = = — .
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= =

20 47

YLIXUD 3RWHQJLDOF| )LIXUL 3RWHQJLDOH
GHOOH IRQWL HQHJIDV VHUUD QHOOD IDVH GL SURGX]LRQH GHO
LPSLHJDWH SHU SUR[(30D LQWHUHVVDWH GDOOH LQQRYD]JLRQL GL
JRQWH 9LQN SURFHVVR )RQWH 9LQN

/ID SDJOLD SUREOHPL GL LQWHUIDFFLD H VROX]LE
PLIJOLRUDUQH OYDGHUHQ]D

/D SDJOLD FRPH OD PDJJLRU SDUWRV®WB®OOH ILEUH YHJHWD
SULQFLSDOPHQWH GDOOD FHOGDD(GDFL\J)QIICQBI])L)EIS\OD HPLFHOOXOR

OD ILEUD GL SDJOLD VL FRPSRIQHLDDI—XJGS_”;XOWHULRUH VW
FRPH VL HYLQFH GDOOD WDEHD{JJ:LVFRG&R*I‘&*‘IES“‘L&)@[&Q TXHVWLRC
FRPSRVL]LRQH GHOOH ILEUH OHJQBBWR SHU .OD SUHVHQ]D
VXSHUILFLDOH GHILQLWR FRPH TFRWSRQR)LIXUD 6WUXWMWHF L

VLOLFH H FHUH



(PLFHOOX|ORVD &HODXORVD /L
3DJOLD GL
JUDQR
3DJOLD GL
ULVR
YLEUD |GL
DEHWH
7TDEHOOD &DUDWWHULVWLFRH F&L PIHKXQRGRQ @/H : ; DJ O
0 %KXWWRE $ : %D]PLD $ S$(IILERHRMEX®LOL][)LIXU ,PPD.
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-RXUQDO GL SDJOLD IRQWH <D
%WKXWWRE $ : 9
.DULPE ©6
/ID SUHVHQ]D GL TXHVWR VWUDIMWRLEXGH Usurcuwro nivew i JQR
OHWWXUD PLFURVFRSLFD 6(0 W\SWUHWD]]LX j',/’ m ‘OD
1 2% oA P -
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X0
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wub OD FRPSRQHQWH PDWULFH HDOB 3
GHOOYDGHUHQ]D WUD L PDWHULDOLHFKH -QD
FRPSLVWL VL SRVVRQR HVHJIJXLOH.QHFSID 3O - GF

LIXU ,PPD.
GL QDWXUD PHFFDQLFD FKH FKLPLFDD(W(RHU()pLVFURVFRSLR RO

_ ILEUD GL SDJOLD
3DQWKDSXODNNDO 6 =HUHVKNLDQ $ PHFFDQLFDPHQWHWHH
YHULILFDWH OH SUHVWD]LRQL PHFNXELRKFKLPDFDIRIQYWHH| L E U

WDOL SUHWUDWWDPHQWL &RQIUR/QU/\DD/‘QKEg $%KX_V|V3VL\,/LRPEE$6FL
FKLPLFDPHQWH H PHFFDQLFDPHQWWD VMQD .. .icvvww . nPH S
PDJJLRUH RPRJHQHLW] GHOOD VXSHWOLFLH WUDWWDWH FK
SXQWR GL YLVWD GHOOH SUHVWD]LDRQXGRIRFFDQLFKH VHPSUL
GL TXHVWL DXWRUL OH ILEUH WVQ®WGMDWH FKLPLFDPHQWH

SUHVWD]JLRQL PLJOLRUL ULVSHRWQWH TBEHEOOH WUDWWDWH Pt

BURSULHWj UDILRPL

/IDYRUD]LRQL FKL/qu\&F DOLFKH

5HVLVWHQI]D DOOD
WUD]LRQH |03D

ORGXOR D WUD]JLRQH
*3D “

5HVLVWHQI]D DOOD
IOHVVLRQH| 03D

ORGXOR GL |OHVVLRQH
*3D «

7TDEHC 3URSULHWj PHFFDQLFKH
JUDQR WUDWWDWH FKLPLFDPHQWH H PHFFDQLFDPHQWH
ULHODERUD]JLRQH GHOOIDXWRUH IRQWH SDQWKDSXODNNDC
=HUHVKNLDQ $ 6DLQ O @)




$OWUH ULFHUFKH VL FRQFHQWHDQ\ND/X)(O)OID:VIl/‘E[DJEDLOLWj WHUT

i «— Chemical

GL SDJOLD LQ VHJXLWR D TXHVWBHFLBLFR&EL WUDWWDPHQW
DWWUDYHUVR LO JUDILFR GHO Ol FRMWFRQMWUDUH /A q SRVVL

FKH L WUDWWDPHQWL FKLPLFL KDQRRROW® S X% JUDC

SL+ HOHYDWR GL TXHOOH WUDWMW B\W N KRHF EB Q LF P HQWH .*O
.RUNXW 6 +L]JLURJDSSWBRIRQGLVFRQR OR VWXEBTR vXL

EHQHILFL ULVFRQWUDWL LQ IXQJWRQMO®HHC)LI X 7*$ FXUYD (
SDJOLD GL JUDQR S

'DOOD ULFHUFD g VWDWR HVWQMIS EGBBWSR SURFHVVL GLYHU VI &
PLJOLRUD OD SUHVWD]LRQH GHoDBRHMWBRD"FFTREE I AR
DVVRUELPHQWR GHOOfDFTXD

‘DO FRQIURQWR GL FDVL VWXGLR TXDOLl
x 3DJOLD QRQ WUDWWDWD

x 3DbJOLD WUDWWDWD FRQ LO GL DQLGULGH DFHWLFD

x 3DJOLD WUDWWDWD FRQ VROX]LRQH VDSRQRVD

x 3DJOLD EROOLWD LQ DFTXD

x 3DJOLD WUDWWDWD FRQ LO YDSRUH D /DfQRILGULGH DEHWLEL

RUJDQLFD RWWHQXWD ¢
GXH PROHFROH GL DFLG
$QDORJDPHQWH DOOH
SHU UHD]JLRQH FRQ DFTX
FRUULVSRQGHQWH $ WFH
g XQ OLTXLGR LQFRORU
% Po] v}v S]CDEGSEZ]S] /o\:]%é]]?)(?$j}}§f$s/us}9f)u}/ )o?]éc]osjAo]]n};}sc(éE SS,’ GD PDQLSRODUH FRQ SD
JLJ X &DUDWWHULVWLFKH GL DVVFE
SDJOLD WUDWWDWH H QRQ WRQWWD WFHHNKM®D BRUD]J]LRQH DXWRUH (
. RUNXW 6 +L]LURJOX 6

$VVHPEODJJLR H PHVVD LQ RSHUD GHO VLVWHPD PRGXOD!
FRLEHQWDQWH YHQWLODWR

/ID VFHOWD GL LQGLYLGXDUH QHOOR ®UHIDEEULFD]LRQH H
VHFFR GHJOL HOHPHQWL FRLEFRQWDWLILIGRFPRBHHWXUD OD V
QHOOD ULFHUFD GL GRWWRUDWROQRRERYHU@P WD GDOOD YR
VWXGLR QHOOY DPELWR GHOOR VYMWOOUSISR GHL QXRYL VLVW]
SDVVDWR OH VWUDWLILFD]LR@®QWHVHAPRYBIQRQ SDFFKHWW
UHDOL]]JDWH FRPSRQHQGR OD V@WBWYHQWILD FRQ XQ QXP
SDUL DO QXPHUR GHJOL VWUDWL FXHIRRKRIDRQHYDQR LO SDFF



TXHVWR PRGR GL RSHUDUH ROWUHSHWDYHUH GHL WHPSL C
PROWR OXQJKL DXPHQWDYD LO ULD/WMKMUR OGL SUREOHPL GR°
PHVVD LQ RSHUD GHJOL VWHVVNVNROWURWIL IXQ]JLRQDOL 11
WHFQRORJLFKH FKH LQWHUHVVDQR OB FRLEHQWD]JLRQH LQ
DQFRUD ULVSHWWDQGR TXHVWDQPRIGHO IFMRIQRSHUDWLYD )LJ
TXHVWR ODYRUR GL ULFHUFD WUH NMRWOHDPRODBHOLQHDUH XQD
DOWHUQDWLYD SHU OfXVR AHROXOOQLERQIO ~T

IVI\r\I—I-\r\IIII\Al\IIID

VLVWHPD SDFFKHWWR GL FRSHUWXWKRX®HOER % HQ
GHOOH QXRYH SURVSHWWLYH SHDUWR YIL L T
ULIOHVVLRQL VXOOD VROX]LRQH WHERB®& Uul
DYHU DQDOL]]IDWR L SURGRWWL GL PF QJF

DWWXDOPHQWH SHU FRLEHQWDUH JOL HOHPH?RODV\;IIQ_ I—GI-ESISILEJHWV

,O SULPR SURGRWWR GL ULIHUPHQWRWHFVDPWR LO SDOQQHO
IUHQR D YDSRUH PP

)LJ WXWWDYLD OD QDWXQHOGHDQFQ]—VDHI)J@.I—ID@ILSDP@LLDHJDI

ROH GL DEHWH JU
XWLOL]]ID XQ DQLPD GL SROLXUHWD QR QRQ/H\b)ﬁJ\p}U@\LSYLDDé@HF

FRQ OD SURSRVWD GL ULFHUFDDVLSYyR&R YA, BE s C8WeP1b§f
PHUFDWR FKH VYROJRQR OD VWHVVRRR®A]LROHFERLE AW DPEw
GHO SDQQHOOR LVRWHF PD FRQ EDU@N%/%/\?QXJH'DLVWI&FRI%HUVPW
QDWXUDOH /D SUHRFFXSD]LRQH DHREGH QMADAGH SO LYSLRDWRD J
SURSRUUH Of LOQRYD]LROH GL SURGRWREE
YHIJHWDOL FRPH FRPSRQHWH LVRODQWH

GHOOD 5HSDFN FRUULVSRQGHFHYGB
/YHFRORJLFLW] GHL SURGRWWL VROD PR

VROX]LRQH VWXGLDWD /D VFHOWD FRIPH =3
FRPSRQHWH LVRODQWH DSUH GHOOH
SURGRWWRQFKp LO SURGRWWR VLD FRQ%%[HUFIQ]LDOH FRQ
VLQWHWLFL RFFRUUH SUHYHGHD B8 PH@R KMWMGD ULRWEE EYL D!
DOQL LQIDWWL OD YLWD XW LRODRMQWRE " SERGR,WVYL DN
HVVHUH FRPSUHVD WUD H DQQLOH HEE

GHOOD VXD DSSOLFD]JLRQH 7XWWDWXOWE

SUDWLFL FKH DYYDORULQR TXHVWH H WS H®WIDW LY HDQ OH SQA. B

HFRZRRG
FHUFDWR GL HYLWDUH QH VLVWHRIDS)Hd FFWBDWWR VWXGLDWI




TXHOOR GL HYLWDUH OD GLIIXVLRQH lIGFHDOPMQFRQGHQVD LQHL
VRIWZDUH WHUPXV *
S8OWHULRUL SUHVWD]JLRQL GHO WLV WH®PDI IFFCHAVW XWWDYLD QR
D FDXVD GHOOD PDQFDQ]J]D GHO SURYLQR GD WHVWDUH VRQR
LQJHOLYLW|]
UHVLVWHQ]D DOOR FKRF WHUPLFR
UHVLVWHQ]D DOOYLUUDJJLDPHQWR VRODUH

SURJHWWD]LRQH GHO VLVWHFDO BWIHAKHWWR SHU FRSH
YHQWLODWH

,O VLVWHPD GL FRSHUW XU DLYRV®&/ID &RUWPNWOLHDWRGIRQ Of REL
VHSDUD]LRQH GHL FRPSRQHQWL @WBOODILBRQMH G ILQH YLWD
OH JLXQJLRQL GHJOL HOHPHQWL DNXYDLOMUD WILGXFHQGR OfXVFR
DOWUR HOHPHQWR PHWDOOLFROROVPFQGDHEDPHOWR WHODLI
DYYLHQH |IDMMBIRG S DPQHOOR DO WHODLR LQ O 'TQ‘@ DWWUDY
LQFDVWUL FRQ WDVVHOOL LQ OHDQWHERLF} jx'p" ~ RO SHFRA
YHQJRQR DQFRUDWL DQFKH L OLVIVOIDOH G(\?V%L\’/V\‘/’hoLgLOLHQJ% J'EQHF@
DUHD]JLRQH /Y{HVLJHQ]D GL LQ@VHDWHB]JLRG .. o .. - _ _ <..D FD
QDWD SHU UHQGHUH ULJLGR LO VRQWHP®DH QRQ DYHUH S|
IDVH GL PRQWDJJLR ,0 VLVWHPPSROERBPSRVWR GDL VHIXHQW
$LO WHODLR LQ OHJQR GL DEHWH WDRRRDWR OXQJR FP H
YDULDELOH )LJ

$LO SDQQHOOR VDQGZLFK gFRRIMSRYWR BP0 XQ HOHPHQWR

H GHOOH VNLQ GL [ | FP UHWWDQJRODUH [ FP )LJ
$LO SDQQHOOR VXSHULRUH LQ AR E@RBUBY q SRYWR D FKLXYV
VLVWHPD H FRVWLWXLVFH LO SLDQR GL VXSSRUWR SHU OH W
$+FDQDOH GL DUHD]LRQH .

YLIXUD 6H]LRQH
LQ OHJQR (ODERUD]
GHOOTDXWRUH

Pannello Eco-Boards
Listello abete

Canale di ventilazione
Pannello Eco-Boards-skin

core -
Pannello Eco-Boards-skin - *

)LIXUD ORGHOOR G GHODERUD]LRQF



Skin pannello sandwic Paglia /Pla

core pannello sandwic Paglia/ Pla

s

¥ |

pianta sezione

)LIXUD $EDFR GHOOD VWUXW\W KRN B RBUHNOBDJW MW RUBGIHIQR (ODEF

/D GLPHVLRQH GHO SDQQHOOR PRIBXQBXHD g VWDWD LQGLYL
GL [ FP SHU DJHYRODUH OD IDRB GL PHVVD LQ RSHUD GHC
LO SHVR VWLPDWR SHU XQ SDQQHOD®IRQEGLIIHWWR q GL FLUFE
SRVVLELOH SURFHGHUH FRQ LO PRQWDJJLR GHOOR VWHVV
GXH RSHUDL LO VLVWHPD YLKWOHVSRHMWWR PR RBGUWjRSHUD FR
GHL SDQQHOOL FRPSHWLURU OHQHKQODWRGD PRQWDJJLR FR
LQ RSHUD GHO OLVWHOOR GURP®WHQHOODXSRMDOD OLQHD
GHL VLVWHPL HG LQILQH QHOWOM BRVD GHOOR VWUDWR GL FF
*OL HOHPHQWL GHO VLVWHPD VRWQR LQKDWWE)-IXUD LRFDVW o gy
PDVFKLR IHPPLQD )LJ H VRE@RS HUWXOUM R C
PHGLDQWH ILVFKHU



obwHULDOL H PHWRGL XVDWWBRUKURIJHWWDUH LO FRP.

GHO SDQQHOOR FRLEHQWDQWH VWXGLDWR
/I Y DUJRPHQWD]LRQH H OR VWXGLRDGWHO &/MLH GHOOD SDJOLD
SUHFHGHQWL SDUDJUDIL g VWDXW&RLRO WXIS5RUWR GL EDVH
FDUDWWHUL]]D]LR @R WGPI®L HFRPPVE R QOFRVPHH VHPLODYRUDWR
GHO SDQQHOOR VDQGZLFK LVRODQVWHRQIDWWLYLWj] GL SURG
qg VWDWD FRQGRWWD LQ FROODERUMLRQH FRQ OfY,VWLW.
7THFQRORJLD GHL 3ROLPHUL GHO &15GBQ 3R]]XROL FRQ LO
'U ODULR ODOLQFRQLFR H LO ULAMARUFOWRWDMWELDFRPR &HVDL
YDOXWDWL GLYHUVL UDSSRUWL mwbSopboOLD H GL 30D V
GLVSRQLELOLWj GHOOH VWUXPHQVWDREGRQUWUFHHOOT,VWLWXWR
XQ PDWHULDOH FRPSRVLWR WUDPIGMVWMYyPR FRPSUHVVLRQ
GL J FP ,O TXDOQWLWDWLYRHER@BIPRX® g VWDWR VWDE
UDSSRUWR YROXPHWULFR GL , O YURFHVVR SURGXWWLYI
g VYLOXSSDWR DWWUDYHUVR OH VHIXHQWL IDVL

3UH WUDWWDPHQWR PDWHULH SULPH
OLVFHOD]LRQH PDWHULH SULPH
$VFLXIDWXUD SURYLQR

JRUPDWXUD

,Q VHIXLWR DOOD IDVH GL UHD OIWH HWRIXIGMID FDPSLRQH VI
DOFXQH SURYH WHUPLFKH H PHFFDRPRG6RH FKH VDUDQQR LOC
GHWWDJOLDWR QHO FDSLWR LOWWRKHWRRSESRUDJUDIR YHUL
VFKHPDWLFR H GHWWDJOLDWR LO/HMWHRFRHMVYVR SURGXWWLYR
RWWHQHUH EF®URRPIIWYRWIL VWXGLR

'L VHIXLWR VL ULSRUWD XQD GHYBUIRGR YW IGHHNWDJOLDWD
GHJOL HOHPHQWL SHU OD UHDOL]]DJLRQH GHO FDPSLRQH FRL

)$6( ,3UH WUDWWDPHQWR

IDYRUDUH L SHOOHWV GL 3/$ R.WVL g UFRAR LO FORURIRUPL
LQGLVSHQVDELOH SHU RWWHQHU RDMDU PEN FGII® GD DGRSHUD
FRPSRVLWR VHEEHQH OfXVR GL XBVVROWHQWH GL TXHVWR
FRQVLGHUDWR SRFR VRVWHQLELOH] VMD Wi 75 " "HEGHW = ~H



SRVVLELOH YDOXWDUH DOWBH IWHRBORIXWHGL VROYHQWL
ULPDQGDWR WDOH DSSURIRQGLPHOQWRHO@MOBYLOXSSL IXWXUL
SURJHWWD]LRQH GHO FDPSLRQH SHWR LO TXDQWLWDWLYR
LPSLHIDWR UDSSRUWR QRQ VRRYKWWDWH ULFKLHVWH
FDXWHODWLYH /D SUHVHQ]D GHO VROOMMHMQWH QHO SURGRWMW
DSSURIRQGLWD LQ TXDQWR VL g WXSPRY®WR FKH LQ IDVH C
VROYHQWH YLHQH GLVSHUVR WUDPLWH HYDSRUD]JLRQH "H(
VFHQDULR LQGXVWULDGOGHHRUIFHOR GRS RAHWW D
FDUDWWHUL]]D]JLRQH PDWHULFD SRQEHHGHOOH SUREOHPDWL
SURFHVVR SURGXWWLYR VX YDVWGEBGHIKDOD OD PHVVD LQ
RSHUDWRUL H GHOOfYLPSLDQWRNYWIHRWRYEBRWUHEEH DYHUH
VFRUDJJLDUH OD SURJHWWD]JLRQH VGRIOL@PDWHULDOH FRPSR
TXHVWD SULPD IDUH GL ODYRUR

,O 3/8% UDSSUHVHQWD OD FRPSRQHWMWRPDWULFH GHO FRP.
GHOOD ULFHUEFED SULPD GL S$BRQWDHBIJDODDSI®NMH GL PLVFHC(
QHOOYDSSRVLWD FDPHUD GL PLVWHO®ONWOEH LDVH ,, RFFRU
SOD FRQ LO FORURIRUPLR WDQHDRWSHU®SHIWFEH g HVWUHPD Q\
HVSRQH OYRSHUDWRUH QHOOD IDVH GL SURGX]LRQH DOC
VROYHQWH TXLQGL RFFRUUH INMERWAWMDDXM BSSRVWL SHU WXW
TXDQWR ULJXDUGD OD SUHVHQ]D @GHEHYROYHQWH QHO SURC
SUHFLVDUH FKH QHOOD IDVH GL DVEOXJDWXUD GHO FDPS
SURFHVVR GL HYDSRUD]JLRQH LO VROYHQWH HYDSRUD H
FRPSURPHWWH OD 3QDWXUDOLWj)]" GHWDBWDRGRWWR ILQDOH
VPLQX]]DWD LQ PRGR JURVVRODQR VLD SHU QRQ DYHUH
ODYRUD]LRQH GHOOD PDFLQD]LRQUHRQHDEFHHUFKp VWDELOLUH
GHILQLWD ULFKLHGH XOWHULRUL DSSURIRQGLPHQWL
GLDPHWUR OXQJKH]]D GHOOD ILEUD

)96 (., OLVFHOD]LRQH PDWHULH SULPH :
,Q TXHVWD IDVH VL SUHYHGH FKH 3EDBNXH IFR }§ - %WI
GHO FRPSRVLWR SRVVDQR HVVHUH BBIRQE — =R MW H X

GHL PDWHULDOL /YfRSHUD]JLRQH GL PLFIFHGHE

PLVFHOD]LRQH D WHPSHUDWXUD D FPSIRQ W |

JLIXUD DPHUD GL
YDULDELOH FKH RVFLOOD GDOOH DOOH PpPLVFHOD]LRQH PDWUL




1$6 (... ORGHOOD]LRQH GHO FDPSLRQH

'RSR DYHU FRPELQDWR L GXH PDWHUIFHDIWA WR F|
GHOOD PLVFHOD QHJOL VWDPSL SUHIRUPD W

*OL VWDPSL DGRSHUDWL VRQR VWDWL . |
VWDPSR FRUH [ [ FP JLIXUL6WDPSI
VWDPSR VNLQ IUDPH GL [ [ FP
)$6( .9 $VFLXJIJDWXUD SURYLQR

)LIXUD 6WXID XWL
)$6( 9 7THUPR IRUPDWXUD SHU DVELXJDUH LO St

/D IDVH GL WHUPRIRUPDWXUD UPDRIUH VFHOLL

IRQWH GL FDORUH LPSUHVWD GR VPOWF LRV
OD OLJQLQD TXLQGL WUDPLV\X/I-H.(;(D-HJDBVR(\U\D}' el | H
RWWHQHUH LO FRPSRVLWR /D SUWHMWDRELJXUP  SUHYVP XA
UDPSD RYYHUR DXPHQWDWD JUDGXBOPHD.... - ..w- _JHVV
D XQD SUHVVLRQH GL EDU /D WHPISHMDWW XUD QRQ GHYH
SHU XQ SHULRGR VXSHULRUH DL DPLQXWL SHUFKp OD S
JHQHUDOH WXWWH OH ILEUH YHJHWDPSIRVH YHQJRQR HVSRV\
WHPSHUDWXUH HOHYDWH GHJUD ®J@RHPBQWRHOWD GL SURJ
VHFRQGR LO *PRGHOOR VDQGZLFK" UHVLHGH QHOOYDYHUH
WHFQRORJLD FRQVHQWH GL DYHUH XX®» EXRQ UDSSRUWR UH
VRSUDWWXWWR XQD IDFLOL®l GH®V HRE®DUQLRSHUD LQ W|
GHO SURGRWWR ILQLWR WDOH DNBHBMWA ULVXOWD YDQW
FRQILIXUD]JLRQH ILQDOH GHO SURREXWRUMQLWR H FLRq LC
SHU FRSHUWXUH $0 ILQH GL RWRDHQHDHGX®D EXRQD VWDEL
SDQQHOOR VDQGZLFK q IRQGDPHQWBO/MIEE®RGBWUROODUH OfDG
LO FRUH GHO SDQQHOOR 1HO RIDMRVR/XO®LR SURSRVWR L
FRHVLRQH GHL WUH FRPSRQHQWL DYOHHQH PHGLDQWH LQFI
ELRORJLFKH OYDGR]JLRQH GHOOYDGHVLRQH WUDPLWH SUHV
VLD VWD FRQVLGHUDWD LQ SULPBHWWDQ]D q VWDWD DE}



VRSUDJILXQJHUH GHO FRQGL]LR QD PHRRURHG UHYGHO
VH LQWHUHVVDWR QXRYDPHQWH GD SUH D
20WUH DOOD UHDOL]]DJLRQH GHOIBRRSE
VWXGLR q VWDWD YDOXWDWD ODOSRV _
PDWHULDOL XQ FDPSLRQH FRQ JXEP GHRY DWD
VSHVVRUH PROWR SLe ULGRWWR FLUFD BEREPDO ILQH GL
FRPSR@NW®@ XWLOL]]DUH FRPHFBRHED HLSASTIXUD ™ $VVHOID 6L b
VSHULPHQWDOH KD HYLGHQ]LDW®RH OlgER'-EUD PDWULFH QHOOYHG

PDWULFH VHFRQGR TXHVWL UDSSRAWYWDRIOL GHOVLW| H_VSH)

SUHVHQWD GL DOFXQL YXRWL QHO@HR ILF
FDPSLRQH UHQGH LPSUDWLFDELOH SDRWE QHU
GL TXHVWR WLSR $ WDO SURSRIEMR DWD
XWLOL]]JDUH FRPH LERI®DSBQBWHOOR VDQ( 0Ol
HFR ERDUGV )LJ ,O SDQQHPD ER HQ\

JLIXUD 3DQQHO I
LQQRYDJLRQL GL SURGRWWR FKH RQWHELLIXID 3D Q‘%ﬁ%*g%

SURGRWWR HQWUD L FRPSHWL]LR 5D
Q Q ] QR /D FHUWLILFD]LI:’?Q %

GHULYDWL GHO OHJQR VHFRQGR OHHLQSULQFLSL GL &UDGOH. Wr
GDO 3URI OLFKDHO %UD X
SDQQHOOL VRQR DOWDPHQWH HEBRIOQRJIDE: L ooOLDP 0F'RQRXJK KiLDA.

GHOOH SL+ QRWH FHUWLILFDILRQLLGD BOYLoxwoocr o voDb 1l

OD ORUR ULXWLOL]]DELO
&ODGOH OfLPSLHJR GL HQHUJLD L
JHVWLRQH GHOOD &2 H C
DFTXH QHOOD IDVH GL SL

/D ILOLHUD SURGXWWLYD GHL SDQQOTHTXLW] VRFLXOH GNO !
FRPSRQHQWH 6NLQ GHO SDQQHOOR F . NXGl

/ID SURGX]JLRQH H O XVR GHL SDQQHOOL (&82%RDUGV KD .
DPELHQWDOH SRVLWLYR LQIDW@HL FRPPFHLW ROLDWR JLj] RVVH
SUHFHGHQWL OD SDJOLD FROQWHDWRLGY LRWQW KQHUH XQ ELOD
FDUERQLR QHJDWLYR GXUDQWHWBOGBULDYWKBL FUHVFLWD LQ JH
DVVRUER®® &D YDQWDJJLR GL XWLOL]]JDUH OD SDJOLD UL\
ILEUH GL OHJQR ULVLHGH QHOOD HDIRSGUDWYVWXWWRVFLWD G|
QHOOD SRVVLELOLWj] GL QRQ DYHWHRGERMWQKBL WUDVIRUPD]LF
GHO PDWHULDOH OD SDJOLD LQIDWWRD @D SURGRWWD LQ F
UDFFROWD GHOOH FROWXUH SSHILRD UM OHIIOFRHQWR GHOOD

RFFRUUH VHPSUH DJLUH FRQ LOWIDORLRVWVWIOWDOEHUL VHE
GHOOH D]LRQL GL WXWHOD H GIFRRQWBROORGKOOD ULVRUV



OD GHIRUHVWD]LRQH H GLVSRQHQGR Q@fXVR GLopHERDFL FH
DXVSLFDELOH VRVWLWXLUH GHOLWIXGNFW]FEI—DDLIL(%EUI?\] BGR OHHJIQF
ILEUH /YDILHQGD (FRERDUG GLPHI®EBRFKH|XQD|IDEEUYLFD

XQD FDSDFLWj GL WRQQHOODWH q UHYP®ROVDELOH GL
t FDWWXUD WBRQQHMMRWH GL &2 o
+ ULGXFH OYLPSDWWR DPELHQWDOHR BUR|GXFHQGR WRQ

3URGX

LQ PHOQR RJQL DQQR
,PEDO
f FRQVHQWH GL ULVSDUBLDA B OQRIRJEBD DOQEHURL

6DOGR
QHWW|R

9(5.),&+( ),18/, 68, ',9(56, &20321(TPENOOD I8 (FRERD
"(/ 3511(//2 6$1':,&+ 35232672 ) (

3URYH GL ODERUDWRULR DWWXDWH VXL FRPSRC(
SDQQHOOR VDQGZLFK

&RPH JL) GHWWR LO ODYRUR GHUWLFHQWD | VRRHLHQWD YHUYV
GL QXRYH VWUXWWXUH FRPSRVLWW®BDSHMWMRARR/ WHQLELOL LQ
YHQIJRQR LOOXVWUDWH OH YHULILREKIHH EXHH VRQR VWDWH FR!
FDUDWWHULVWLFKH GHL VLQJROL HOGBIPHQWL FKH FRPSRQJ
FRSHUWXUD H LO FRPSRUWDPHQOYWRLGHRBSNUDWHPD LQ IDVH
/IR VWXGLR HOD VSHULPHQWD]MWRIQOH GW WDXWWXPBWHULDOL
FRPSRVLWH VL WUDGXFH LQTXXGHQWWMWEDIMRQHQDOL]]IDWD
GHOOH PLJOLRUL FRPELQD]LR@HURDM ULFQHLEM® SHU OD FC
PDWHULDOH FRPSRVLWR GD DGRMRUEHQWIHDMOBD VWUXWWXUD
SURSRVWD D PRQWH GHOOD ULFRQBLUWWBGNYVD $0 ILQH G|
FRQRVFHQ]D GHOOH SURSULHWj] FKLPLFR ILVLFKH PHFFDQI
DGHVLRQH IUD ILEUD H PDWULFH VRQR VWDWH FRQGRWWI
ODERUDWRULR VXOOH FDUDWWHULS®DUHE@H PHFFDQLFKH C
VWDWR RSSRUWXQR YHULILFDUH LOFRBFASRUWDPHQWR D FRPS
WXWWDYLD DYHQGR FRQVLGHUDWRNWH RIS HPD]LRQL GD FRPS
RSHUD LO VLVWHPD PRGXODUHDg WWNVLDWWHEHBLMR GL YDOXW
IOHVVLRQH GHAROMHOWMAQ@QWRRSHUD]LRQL GL PDQRYUD GD
HVHIJXLUH LQ IDVH GL SRVD LQ RHEEHDHMYISDWQHOOR VDQGZL
LOWHUHVVDWR DSSXQWR GD VIBUJURGD OO/ LRQH 2OWUH



FRPSRERWHRQR VWDWH FRQGRWWH GHOOH YHULILFKH VXOOL
WHUPLFD PHGLDQWH GHWHUPLQDELRPGRIKPWSRHO IDWWRUH N H
GHOOYDFTXD SHU L VORWL QIR R XAROIDW L GHRPIHWH OH
FDUDWWHULVWLFKH GL SURGRWWR lEXAKMABHUDWE GDOOTD]LHC
SDQQHOOR HFR ERDUGY TXDOH SURRGBRWWR FRPPHUFLDOH L
VHPLODYRUDWR GD XVDUH QHOOD RRPSRVL]LRQH GHO SDQQH
,Q TXHVWR FDSLWROR YHUUDQQRIUFKMHXVWUDWL L ULVXOWD
VLQJROL FRPSRQHQWL H VXO VLVWHPODPRGXODUH FRLEHQYV
ULFHUFD LO ODYRUR VSHULPHQ@®WIDORD/AQLNVRPSRQH GL GXH WI
X SURYH GL ODERUDWRULR IDVH $
Xx VLPXOD]LRQL PHGLDQWH VRIWZDUH IDVH % =+
, ULVXOWDWL GHOOH SURYH QHOOD IDVH $ UDJJUXSSDQR
ODERUDWRULR FRQGRWRUBXKWOIOR FRHPG REORRSARKW U H
Of{HOHPHQWR FRLEHQWDQWH GHWOWXWIDQGCYHEGERRGHO VLVWHPD
VSHFLILFR OH SURYH FKH VRQR VWDWH HVHJIJXLWH VXO FRPSF
% SURYH D IOHVVLRQH SHU WUH SXQWL SDUDJUDIR
% GHWHUPLQD]JLRQH GHO IDWWRUH . SDUDJUDIR
% GHWHUPLQD]LRQH GHOOYDVVRUELPHQWR GIDFTXD SDUDJU
3HU TXDQWR ULIJXDUGD LO FRPSRQ@HQW® VNLQ OD VFHOW
SDQQHOOR HFR ERUERUG FRQVHRKMMH HGIOWDOXWDUH OH FLC
SUHVWD]LRQL GLFKLDUDWH GDO SURGXWWRUH
/IH YHULILFKH FRQGRWWH GHOOD IDM0D % VRQR FDUDWWI
YDOXWD]LRQH GHO PLJOLRUDPHQWRX®HOOD SUHVWD]JLRQH
HGLILFLR FDVR VWXGLR LQWHUHYNPMRWKED LOWHUYHQWL
HQHUJHWLFR QHOOR VSHFLILWR YTHUMWMAEDPGRUR g VWDWR F
% OD GLIIXVLRQH GL FRQGHQVD RKWWOPSUWIUDWLIJUDILD GL FR
LO VLVWHPD VWXGLDWR FRPH LQWHUYHQWR GL PLJOLR
FRSHUWXUD SUHHVLVWHQWH
% LO IDEELVRIJQR HQHUJHWLFR H ODGEODMWH HQHUJHWLFD G
FKH DGRWWD LO VLVWHPD LQ FRSHUWXUD
% OD SUHVWD]JLRQH HQHUJHWLFD GM®OPRBHHGHVLPD FRSHUW
GXH VSHFLILFL SURGRWWL FRPSHWLWRUYV



S3URYH PHFFDQLFKH SURYDVROOHYVAFRQRHR S U<RkWQ

FOUMH HODVWLFLW] HVSULPH L

FRPSRQM H VIRU]JR DSSOLFDWR H OD

ULVXOWDQWH 8Q PRGXC

UHODWLYDPHQWH SLFFRC

/D SURYD GL UHVLVWH D D DOHVN LR DB MHBHA-D | RS X IORK ILH H\/Vi
Q] QM PRGHVWD HQWLWj %

L ODERUDWRUL GHOOTf,&73 GL 3R]]XGOIEQL/VHJFCR_QGG-IRRUTP)DIDL(BWI-R

IOHVVLELOH PRGXC
QRUPD ,62 H $670 ° OR VFRSR GHQOR IGBRYRUGR TX O
RW
GHWHUPLQDUH OD ULJLGH]ID GHO WR RSEITRNY | k& IR ¢
SURYD 7DE FRQ TXHOOL UMBDWLSD@EEHEEORUR YD LA HIX L
SH‘l:JrB‘S“UIP\H\ﬂ SDJOLDI3/$
WUXFLRODUH 7DE VL ULVFRQVRGXQR @R ILYF HUH
<RQJGHO FDPSLRQH H TXDVL YROWH SBIREPRVY OOR
03D
WUXFLRODUH FLz LPSOLFD XBPSLRDH DREKHOHMHRE i GH
GHL PDWHULDOL IOHVVLELOL WDOHF .lé.jHE‘r‘i‘(’g,Vf.r%Q LQF
GIXVR * FRPSRQHWH LVRODQWH' QU\RSRWGNY XU WR
FDPSLRQH $PDWHULDOH VWUXWW XU DWRIRWPDXUP X W W
6SRVWDPH
DVVROYHUH D IXQJLRQL GL UHVLPW&WYU@kiEED] D SH

FRSHUWXUD QRQ JUDYD VXOOTHO WRHQ@H SR ERPE Rk Hi 6l &
FRPSRQHQWNLODQRGMOOR HFRERDUGY | BBOGXT WHRRR L R

FKH DFFRJOLH LO SDQQHOOR VDQGZLFK| SRV Y R By 0 o e
/D SURYD g VWDWD FRQGRWWD VX DaHL LB RSTRGE" L IROE
[ PP H VSHVVRUH PP 0D FxL eB@NTW]YgEL @ ¢ glFp
GL HVHUFL]LR GHOOD PDFFKLQD GIDGIFRRYD LO GLQDPRPH
167521 VRQR VWDWL

BURSULHW 7TUXFLRODUL

ORGXOR <
x YHORFLWj GL FDULFR GL PP PLQ 6IRUJR D

X WHPSHUDWXUD FRVWDQWH GL f& 03D

x OfXPLGLWj GL W XU D

"HI QH D

URWWXUD
(QHUJLD ¢
URWWXUD
6SRVWDPH
URWWXUD
7DEHOOD S5LHSLORJR U
GHO WHVW HODERUD]LRC

)LJI X )LIXUD 'LQDPRPH'
,167521



-

E..

)LIXUD ,PPDJLQH GHL SURYLQL GRSR OD URWWXUD

"HWHUPLQD]JLRQH FRHHIDWWRUH . GHO

/THVLIJHQ]D GL WHVWDUH LO FRPSRARMBIPBIQWR WHUPLFR GHO
LQVHULUH QHO SDQQHOOR VDQGRIOFFRORDGHEBYR LQGLVSHQVE
FRQGXFLELOLWj] WHUPLFD G LSWEB\R QD E HO IV FS WDHHV B W W U H]] D W X
LO & HQWUR ,QWHUGLSDUWLPHQWROR &, BA$0 GHOOY8QLYHUYV
1DSROL ¢ VWDWR GHWHUPLQDWRSLRQM®WWRUH . GHOOJHOHTF
IDWWRUH . FRUULVSRQGH DO OD5 O SIDKMVREELDW W VD
FDORUH DOOJLQWHUQR GL XIGDQ N WURIDW W.IDFBH-DBY HW B
LPSLHJDWR SHU FDOFRODUH L CSLDLFEKFEIXQW%Q
YHUWLFDOH GHO PDWHULDOH VWHXGOGLDBWRR T jGL j

LQGLVSHQVDELOH LQVHULUH LOLRUBMIQR U@ XO DSSRVLWR \
VWUXPHQWR FRQ FXL VRQR VWDWLLERGQYLLJLIXUD ~ 6WUXPHMW

%$%8& 0 )LJ FKH SHUPHWWHVGL OHJJH *PEXF O L G

Xx 7THPSHUDWXUD VXSHUILFLDOH GHWOQIOWDQID K ‘RC
WHVW FHOO FKH TXHOOD HVSRVWD HVWHUQDPHQWH

X 7THPSHUDWXUD HVWHUQD HG LQWHUQD DO WHVW &HOO

x )J)OXVVR GL FDORUH

x 9DORUH .

/ID SULPD IDVH GHOOD SURYD q V&BWD FRQGRWWD HIIH

PLVXUD]LRQL GHL YDORUL D VFREGMRURR WVBESERUDOL EHQ GHI
PLQXWL OD GXUDWD FRPSOHWMLYD GHOOD SURYD q VWDWL

&RPH JL}] GHWWR SHU SRWHU RWWHYHRUH GHL YDORUL X\

LQGLVSHQVDELOH 2 IRUJDUH” OD FRQGL]JLRQH FOLPDWLFD GH



3HU VRGGLVIDUH OH FRQGL]JLRQLHWL WBRLYD X@ FDPSLRQH g \
DSSRVLWR WHVW FHOO FLRg XQGGERBYWHICHROWMRUH FXELFR LC
[ FP SURYYLVWR GL GXH IRUL FLUFRODUL GL FP W
SHUPHWWRQR OTLQVHULPHQWR GLIBYRPRPGGRWWR IOHVVLELC
XQD IRQWH GL FDORUH DYHQWH OD I®%Q]JLRQH GL SURGXUUH
WHPSHUDWXUD WUD OD IDFFLORGHODOFWRASMROHOSRYWD DOOTYL
TXHOOD FRQILQDQWH FRQ OfY DWIEDU W H (
WHPSHUDWXUD GL f& XWLOH BWR 10D R FF
XQD IRQWH GL FDORUH , WHUPR®HIWDWLL RQR
VXSHUILFL GHO FDPSLRQH LQ PRGRDW U UL
WHPSHUDWXUD GHOOD VXSHUILMLHPBWYWWDB KH G
LQWHUQD )LJ VHPSUH VXD OFRDBMHL g V\
VRQGD IOXVVLPHWULD OHGLDQWIBEQ IR OR (
SDUWLUH GDL GDWL RWWHQXWIE FR@ LvQv)LIXUD SETXLWPUR

WHPSHUDWXUD VXSHU
HODERUDWR IDWWRUH LO FRHILIHFLEB QMK FFDPSLRQH RQH

n TH )/8, 2%
f& f& P P

2UH

7TDEHOOD SLHSLORJR GHOOH PLVXUD]LRO! HlI

YLIXUD IDVH GL ODE
ULOLHYR GHOOD WHPH
LQWHUQD H VRQGD 10X\
VXOOD IDFFLD LQWHUQ]



7THPSHUDWXUIL f& "HQVLW
ODWHULDOH
7HPSHUDWXUIL f& . P. NJ P
&RWRQH
JOXVVR ) C P
ODWHUDVVLQR LQ OLQR
. JOREDOH .WRW C P &DODSD
THPS VXSHUI 1y f& 7UXFLROL GL OHJQR
THPS VXSHUI 1y f& 3bQe LQ OD
JLEUD GL FRFFR
6SHVVRUH SU V FP
3DQ(¢ GL VX
&RHIILFLHQWLF .L P /DQD GL SHERUD
FRQGXWWDQ]!
&RHIILFLHQW!t .R P &DQQXFFLDWR
FRQGXWWDQ]! 3DJOLD
&RHIILFLHQW!EI .ZDOO P
WUDVPLVVLRC 3DQQHOOL GL FHOOXORVLE
&RQGXWWLYL® C P

PDWHULDOH 7DEHOOD &RHHLFLHQV

WHUPLFD GL PDWHULDO

7TDEHOOD )R J OFIRRI 1 1G E L FDNHF RIORR QG XWWD Q@D ﬁm\%ﬁyg{% %@@ﬁﬁu@lyh\ﬁ

FDORUH FKH SHU HIITHWWR FRPBIO®DWRQEHI® QH UIDIVIVD

DOO DPELHQWH FLUBRVWBGWH FEHUH SHU f& GL GIHHWMHQ]D WUD OD WHPSHUDWXUL
VXSHUILFLH FRQVLGHUDWD H OHDVWHRI PFRO-MFRD W XVMDD &/HRRO BDDWFIRID DMWR TTRFHQGR LO
UDSSRUWR W UDOIDOGIOIXNWVRQ]D WUD OD 7HPS,KUWDHANQLDD LQWHUQD 7HPS VXSHUI

,Q YLUWe GHO IDWWR FKH L HYVOIRWLAKL PDWHULDOL LVRODAQ
OHWWHUDWXUD WDE VRQRWR W RJIGRDY®IC HOOR R

\v (3 D

Porosita aperta

ODERUDWRULR SRLFKp LQ TXHVVWﬁVWMB«
VYLOXSSDWR D FDXVD GHOOTLPSRVWLE
VHFRQGR OH PLVXUH VWDQGDUG SHU OD

| Porosita chiusa '

3URYD GL DVVRUELPRIQWR G DFTXD GHO

/IR VFRSR GL TXHVWD SURYD q TXwoQLIXUD LITHUHBIRPHS RY
PDWHULDOH XQ PDWHULDOH EBUBRWRVSME]HDWRUH GHVFULWYV

DWWUDYHUVR WUH SURSULHWj VWUXWWXUDOL IRQGDPHQWDO

/ID SRURVLW] q XQD .
. VFDODUH HG gq JHQHULFD
X 3RURVLW]| FRPH LO UDSSRUWR WUD LC

x 'LVWULEXJLRQH SRURVLPHWULFD i, pop€¢ HO YROXPR
X 6XSHUILFLH VSHFLILFD



(1 IRQGDPHQWDOH FRQVLGHUDUH OGDSRWGRYSWHVHGHND IFDPSL
TXHVWD FDUDWWHULVWLFD GLSHQGROQ®RI OBYRIkRR JHH WP |

. RYYH(?J GLIITHUHQ]D WUD
FDSDFLWj GL FRLEHQWD]LRQH )GLLDlEIHKDL\N\:gH D PHFFDQLFD H
DSSDUHQWH FLRqg LO YRC

SRURVLW] SXz HVVHUH GHILQLWHY WO RORYHBPRWESRs 5 Lr ST R
)LJ YROXPH GHL SRUL
5DSSRUWR WUD OD PDV

/D SRURVLWYIDEBUMDQGR L SRUL VRQRyRRRIAHI® Woilr B ROD WV X

HVWHUQD GHO PDWHULDOH TXLEXH ®EFFHVVLELOL DOOTD

FRQVHJXHQ]D LQIOXHQ]DQR OD SHUPHDER SEWWHDGE YR
PDWHULDOH FDOFRODUH LO SHVR GHO

3 H LO SHVR 3 GHO

/D SRURVLWLBKIE¥FHDVL KD TXDQGR L SRUYPRRORWERMYBUIFDF

LOFLSLR GL SUEKLPHG

SU
LVRODWL GDOOD VXSHUILFLHUI—R\S\NHH‘QPPPH \l/_|RT>L((|Q_i\{<VQVIIQOXFLDG\é{RUL

YHQJRQR LQIOXHQ]DWH VRQR YHUVR O DOWR XJXDOH DO

IOXLGR VSRVWDLDWRYD OD

x OD GHQVLW]| UHODWLYD DOO DFTXD GH(

Xx OH SURSULHWj PHFFDQLFKH HL GXH SHVL GLIITHUHQWL
/HIHQGD ILJXUD 9 YROXP

/D SRURVLW] VL SXz YDOXWDUHWILR ¥R KEHFHWRG R EH WS
PHWRGR LQGLUHWWR LO SULPR & FEDDRABMWR VX OOWDLPLVXUD]LI
HIITHWWLYD GHO FDPSLROQH FRQ GRRIOIR SURYH GL ODERUDW
LQYHFH VL UHDOL]]D DWWUDYFKNR @ I XL LRSULHW

PRGR FRUUHODELOL FRQ OD SRlGHQI‘QBM[WkaIII)L D EI HPSLI

SHUPHDELOLW)] DO YO SBUWD G IWDIH 1D U DEDFLW,|
DVVRUELPHQWR HFF 1HOOR VWHMMDLFR R GIL URYD
SUHVVR LO 'LSDUWLPHQWR GL ,QJHIJQHODD F FD GHL OI

BURGX]LRQH LQGXVWULDOH GHOOMKRQBERUVH W] )HGHULFR ,, C
PRGDOLW] GHOOD QRUPD 81, (1 OHW YD SHI

QDWXUDOL DWWUDYHUVR TXH\DWDRS)lXR}{LIiP VL HWHIU LQD
UHODHOBSSDUBHOQMWSRURVLW) WRWDOH DSH Via GH FDPSP RQH
HV

E RSSRUWXQR ULFRUGDUH FRVDLH@WGLFD \W 2QWH !
OD PDVVD YROXPLFD UHDOHH® KD RPLSFERAU W " OD PDVVE
VXR YROXPH HIITHWWLYR FLRq LO YR@XPH DSSDUHQWH PHQI

Y)LIXUD (VHPSOLILFD]L
SRUL DFFHVVLELOL DOOYDFTXD VL HVSlSURFHVVR GL SHVDWXUD



OD PDVVD YROXPLFD DSSDUHQG\HO gFD® SULIRSRUWR WUD OD |
HG LO VXR YROXPH DSSDUHQWH g HVSUHVVD LQ J FP

OD SRURVLWj WRWDOH DSHYRWMDXPH) GHRD SRQWWUDSSRUWR W
DFFHVVLELOL DOOYDFTXD HG LO YROXPH DSSDUHQWH FI
GHWHUPLQDWR FRQVLGHUDQGR ODFXKSWUILFLH HVWHUQD G|
HVSULPH LQ SHUFHQWXDOH

/D GHWHUPLQD]JLRQH GHOOYDVVRUELPHE XD |
VRWWRYXRWR VL RWWLHQH SURFHGHQGR WL
3HVDUH RJQL SURYLQR PG GRSR HV UUF

QHL SRUL DSHUWL GHO SURYLQR )LJ

Y)LIXUD )DVH GL ODEF
GHSUHVVXUL]]D]JLRQH SU

L QWURGXUUH OHQWDPHQWH DFTXD vD
UHFLSLHQWH PDQWHQHUH OD SXYHRYY

GHOOYDFTXD H SHU OH K VXFFHVVLYH |

'RSR TXHVWR WHPSR RFFRUUMH SILISRYIVRIMU SLHQ
DWPRVIHULFD H ODVFLDUH L S®MRYHQLYI RUD " " )dvh oL bbPs
SUHVVLRQH DWPRVIHULFD )LJ LQWURGX]LRQH DFTXD

/ID SURYD SUHYHGH XQD IDVH SUD®ISR
f& ILQR DO UDJJLXQJLPHQWR GILSHY YL

FDPSLRQH H FLRq ILQR D TXDQGR/ L[S K\LDIM V>
g LQIHULRUH R XJXDOH DOOR D VR/®R 3 W
VHFFR™ 3 LO FDPSLRQH YLHQH L@ WXE HF

JUDGXDOPHQWH YLHQH FUHD W QY HQERURS .
SHU K B6XFFHVVLYDPHQWH QHOQWHFRISIsURYL oL Lo DrTxD SHY
GHOOYDFTXD GHPLQHUDOL]]DWD RSAR®hwnwoun crrmnovLF
QHOOD VWHVVD ULWRUQDQGR GRVARQGLJHRQHRQH DWPRVIHL
YLHQH SRL PDQWHQXWD SHU XOWHUQRUL K 'RSR WDOH
HIITHWWXDWD OD SHVDWD 3LGURVWRWLFDD GHO FDPSLRQH

PDVVD GHO FDPSLRQH LPPHUVR LQRYVIEQRD 3 ,Q XOWLPR



YLHQH DVFLXJDWR UDSLGDPHQWH FRX}L X;
ULPXRYHUH VROR OfYDFTXD VXSHUIDBXDND

OD VXD PDVVD 3

'L VHIXLWR VL ULSRUWDQRPVH YOODRIULHQ

ODERUDWRULR 7DE

Paglia | Paglia | Paglia | Paglia T ~
1 2 3 4 =
Peso Secco ma (9) 6,456 | 4,456 | 3914 | 8,368 4
Peso Idrostat. ma(g) 0,921 | 0,676 | 0,754 | 2,827
Peso Saturo ms(g) 16,934 | 12,200 | 10,936 | 23,098
Massa ma/ (Ms - My)
Apparente (gice) 0,403 | 0,387 0,384 | 0,413
Massa Reale | ™4/ f":,“’ “M) | 1466 | 1,179 | 1,239 | 1,510 .
o ; lﬁc'i‘l” Y)LIXUD 3HVDWXUD S
oros ms- Mg ) [ (Ms-
Aperta my) X100 (%) 65,434 | 67,199 | 68,965 | 72,665
Assorbimento | (ms-md) / mg X100
s ) 162,299 | 173,788 | 179,407 | 176,028
7TDEHOOD S5LHSLORJR GHL YDQRMUHL O46 BUIRFFHHOQGMDOL SURGRWWL G

ODERUDWRULR (ODERUD]J]LRQH GHOOYDXWRUH

/H FRQFOXVLRQL GHVXPLELOL GD®AUHDYRULILFKH SUHVHQWTE

DWWHVWDQR FKH OD VFHOWD GIFBURSGWDEWK HOHPHQWR

LQ FPRUWLD SURWHWWR GOLGHDO®M N XSIHVLFEWHQWL

DOOJXPLGLWj g HVYVHQ]LDOH HQ]DLBLGEUXRDPWJIJLRUH UHVL

GHOOJHOHPHQWR VWHVVR LQIGMWLIDEDXPURFD GL DVVRUE]

HYLGHQ]LDWR FKH LO PDWHULDOWDWRR®MAMVBRURVR H TXLQ(

GL DVVRUELPHQWR GYDFTXD FHQWHMVIIEUOLMWQWR ULJIXDU

GHO FDPSLRQH VL SXz FRQVLGHUDUBXWUDVFXUDELOH WDO

UDJLRQL

X GHVLJQD]LRQH FRQ VW UXWRWRUDOBQSHU YRHOQIHHP HQWR
LQVHULWR LQ XQ WHODLR VWUXWWXUDOH LQ OHJQR

Xx VL SXz PLJOLRUDUH WDOH DVSHWWR LQWHUYHQWR VXC
FRPSRQHQWH

6L FRQVLGHUD YDOLGD GXQTXH LVWISRWHVL FRPSRVLWLY

VDQGZLFK H VL ULQYLD D XQR VYLOX®HB® IXWXUR OD YHULIL

SDQQHOOR VDQGZLFK GRSR DYHU FRPSRVWR LO SDQQHO

OYDGHVYNRQODFRWGLILRQD LO FRPSRUWDPHQWR PHFFDQLFR



SDQQHOOR

/ID YHULILFD GHOOD MREBAFQELOLW,|]

WHUPLFD C
SURYD GL ODERUDWRULR FRQVHQWHGEGL GHWHUPLQDUH XQ
TXLQGL VL ULPDQGD OfLQWHU SRUHWDHURQIH IGH TXHVWR GDWR

BULQFLSDOL FDUDWWWYNILYWLFKH GHO SDQQHOOR
3HU OH FDUDWWHULVWNERQH G W& FRR R/SARIDWIMW Y D O XW D W H
PHGLDQWH SURYH GL ODERUDWRULR IS®RLFKp VL g VFHOWR
SURGRWWR HRRNERDOJ GDARRPBHOR VDQGZLFK

SURGXWWRUH H VRQR ULSRUWDWL LY 7DEHOOD

GLFKLDUD XQD PDJJLRUH UHVLVQIHHOD D O'QTXPLGLW|

GDWL ULIHULWL DOOD SUHVWBHIRDHANVPHFFOQLFD VRQR V

,O0 SDQ

ULVSHW

LQROWUH VHPSUH VHFRQGR TXDQWRRGG4FKLDUDWR GDO SURC

HVHQWH GD IRUPDOGHLGH
FODVVH GL HPLVVLRQH (
GL YLVWD QRUPDWLYR SHUFKp OD V3L

-
-

e WA e

WDQWR EBRQFRQWUDVVHJQDUH L
W X W WCHY GID W B®BWRGLFD]LRQH g

HUD C

HPLVVLRQH ( H ( TXLQGL OfDWWWILRXQH

™

¢HQV
Ri@H pG L

YV T

WV D OH

SFOD\

HVSULPH VHPSOLFHPHQWH FKH QHOQRUR
VRQR VWDWH OJLPSLHJDWH DGBHQBHH D
/D WDEHOOD ULSRUWD XQD VAQ\V8BQWL i&d
XVL VWUXWWXUDOL FRQ OR VSHWLRRH OGN
OR VSHVVRUH XWLOL]]DWR QHOPD 2QWHIL
GDWL PHFFDQLFL VL ULSRUW D/Q\R. BKQHF KA\HH
GHO SDQQHOOR

Conduttivitd| Resistenza | Capacita | Diffusivita

Lambda R

PREYRR S
GIIPYYEF

URG X
OWE DY

WWLYF
3P GL |

T OFRERBAIRD |
D BB KO

HEDLGY LR

UDWW
H GDD
$DQQ

HULVYV
D
DHO OR

O EEER
VSHVVRUEH
K

FLSD
L

OL FDI

Densita
kg/me.

Spessore
mm

Descrizione

Wi(m * K) mK/W Jikg"K) | x10"m?h

Pannello Eco-Board 400 35 0,065 2430 8,7

Pannelio Eco Board 400 40 0,065 2430 5,7

Pannello 0SB 800 40 0,146

Pannello in legno

massello 40 0,230

Pannello in legno dolce 40 0,120

379 60

7TDE}
&DUDWW

HULVW

JRQWH ZZZ HF

ERDUGYV

Pannello EcoSystem 0,101

Pannelli in schiume

HX

VLFKH !
R

sintetiche 50 40 0,037 1386 9,7

Pannello in lana minerale 500 40 0,160 1050 10,9

Pannelio in fibro cemento

e legno 500 40 0,160 1050 10,9

Pannello in calcestruzzo
alleggerito

700 40 0,220 0,180 1050 268

7TDEHOOD

&RQIURQWR GHOOH HADOUJDORVMWHRI ERW URBKWHHWHUPLFKH GH!

DOWUH WLSRORJLH GL SDQQHODODR )RQWH &DWDORJR HFR ERD



6LPXOD]J]LRQH PHGLDQWH VRIWZDUH GHO FRPSRUWDP
VLVWHPD FRLEHQWDQWH GL FRSHUWXUD

/H YHULILFKH SURGRWWH QHO O®L]PDAMH%DG HO/6 D qikiuF H Wk D76V R
GHILQLUH LO EHQHILFLR LQGRWWR G@Dﬁél‘!&%ﬁﬁ&ﬁ%‘dﬁ%’i\m

PHWRGRORJLD GYfLQGDJLQH (¢ VW D WKOD LV XSHY V(D W B DH QG B TV
VHFRQGR XQD PHWRGRO

VSHFLILFL VRIWZDUH GHOOSYD]LHQHGEDL DENRBYRKPH O@ R VXGEH.F L

VHIXHOWL TXDWWUR SD
THUPXV q VWDWR DITHWWXDWHUUBWEP D AR16 & 85GH/AQCDBuSUH YV WD

HHQUJHWLFD GL XQTHGLILFLR *FD P YMRIMipE e QW e F R0 o

YHULILFDWD OD GLIIXVLRQH GHOOWLVRaBfovesdHehR Lws

FRLEHQWDQWH RJJHWWR GL vwxemelR,lmPglmﬂéﬁDz HVE'%E‘PQ%WS&*

GHOOH QRUPH 81, 761 FRQVHQWH GL YHULGLHQYWILD SULPDULD I
SHU OD FOLPDWL]]D]LRC

Tt LO FDOFROR GHOOYHQHUJLD SULPDULD dHUQQR BYDEEXIHRHAHQ®RI
VDQLWDULD

+f LO FDOFROR H OD YHULILFD GMUPD LQGBEL76L SUDWWERILR @

¥t LO FDOFROR GHO IDEELVRJQFRDGEIE[D\FFTJ(Q)&EL %UQP@Q\PFDL@?LW5TJL(5V§

FOLPDWL]]DJLRQH HVWL)

HQHUJHWLFR FRUUHODWR 81, 76 3D LW H :
G W

+t LO FDOFROR H DOOD YHULILFD wuu?qﬁ@e@%ﬂ%?%e@ﬂ%

FOLPDWL]]D]JLRQH LQYHUQDOH HG HVWLYEMQ?(EBB]DL(SQI—?HHSSHI—IIJUO(?DF
tf LO FDOFROR H DOOD YHULIWD &IH LY RUG\WQOIGE B H YR E 06 HRI@LIW D PL
PHFFDQLFD

¥t LO FDOFROR GHL FRQVXPL SHU OYLOOXPLQD]LRQH DUWLILF
+t LO FDOFROR GHL FRQWULEXWL HQHUJHWLFL GD IRQ
6RODUHWHUPLFR 6RODUH IRWRYBOWBRFBH*HQHUDWRUL D
GL &DORUH

&RQ 7HUPXV £* q VWDWR LQYHRHFDQRRROMD&®IIR LO ULVFKLR
FRQGHQVD VXSHUILFLDOH HG UDQ®HO \SDIFIEOPIOWMWREHOOD VWU
RJJHWWR GL ULFHUFD

/IH IDVL GHOOD PHWRGRORJLD GL YHWPILLVLFD VRQR VWDWH F|
YHULILFDQGR OD SUHVWD]JLRQH HQHWAOBWLFD GHOOfHGLILF
FRQGL]JLRQH GHOOR VWDWR GUXDWR/ ®ODDIDXHWAD IDVH KD ID
VLPXOD]J]LRQH GHO FRPSRUWDPHQWRHYHMHUJHWLFR GHO FD\
LOQWHJUD]LRQH GHOOD VWUDWIHRD VW X&GL FWBHUWXUD FRQ
,QILQH PHGLDQWH YDOXWD]LRQH F®PSDUDWLYD VRQR V'
FRQIURQWR OH SUHVWD]LRQL HQHRRIGWIOFKH GHOOYHGLILFL
VLVWHPD RJJHWWR GHOOD ULFHUBDPDHGGXH SURGRWWL FRI



GHVFULYHUH L ULVXOWDWL RWWBQMXWILOBX@WD VLPXOD]LRQ
SUHFLVD]LRQL VXO VRIWZDUHWMWLROHDMWRHSHUFIDOXWDUH O]
GHOOYLQYROXFUR GHOOTMHGLILFLR VRDBELRQH" LQQDQ]JLWX'
OLPLWDUH OfXVR GHJOL LOWHUWYHQKA D PRWMWRWDWLYL FKH S
SHU PLJOLRUDUH OD SUHVWD]JLRQHVMHOQBDIJHWLFD GHOOfHG
FRLEHQWD]LRQH GHOOD FRSHUWXURQPDQWHQHUH LQYDULI
GHOOYHGLILFLR FDPSLRQH LXKKPXVYXWR YOHUWWUFDWLIUDILD GH(
LPSLDOQWL H WLSRORJLH GYLQ/VIRWRU H HU YHROQWAHDQWH. U H GL P
FRQFUHWDPHQWH VROR LO EHQWHFDRIDIBRWR R GDOOTXVR
GL VWXGLR , GDWL LQVHULWILFQH®ROQMH ¢&MXFELOWDQOH GHOOD
QRQ SRVVRQR HVVHUH GHVXQWL GROGBH VSHULPHQWD]LRQL
TXLQGL SHU LOFFBRHERSRR WOWMDIM/L FRQVLGHUDWL L YDORUL GF
SDJOLD SUHVHQWL LQ OHWRMMWZDW KMUPH UL FIDOFIRODBEKILHVWL G
OD VWUDWLJUDILD VRQR GHQELWEWFDOHRWAH. WMIBHFLILFR FR
UHVLVWHQ]D WHUPLFD H FRHS$IREHH@WHKGL SHHUVLVWHQ]D DO
TXDQWR ULIJXDUGD OD SUHVHQ]DUGHI® FB XMM®H GL YHQWLOD]L
SXQWXDOL]]DJLRQH VXOOD OHWWXUD ©GBIO GDWR XVDWR QH
SUHVHQ]D GHO FDQDOH GL DBRBHILRQXHUQHOMHRNWUDWLIUDI
VWLPDWD FRQVLGHUDQGR OR VR\QDOM/R €YDULD LQ FRQGL
TXLQGL FRPH VH IRVVH LQ VWDWR®GL GTXVRWH PHQWUH LQ
UHDOH LO IOXVVR FKH VL JHQHGDQOHWOQFRDQDOH GL DUHD]I
SDUDJUDIR YDQWDJJL GHOODRVYIDQWDIWR JLRQH +DL 1L
ILQDOH VL DVVXPH WDOH FRQGLUHR QYH S RVQUADIMAHXUDELOH SHL
GL SURGRWWR FRPSDUDWH VHEEHQH GLIITHULVFRQR SHU (
PDWHULDOH FRLEHQWDQWH SDJMHOMWINVNQIBRKXQ@R H ILEUD GL OF
FDQDOH GL DUHD FRQ OH PHGHVLPH GLPHQVLRQL

/I YTHGLILFLR DVVXQWR FRPH 3FDVR ‘RW X iR RiQ G H
HGLOHGUDLFLR + MFO@WIHMWRVD PRQRIDPLOL .‘ '
GL *LXOLDQR LQ &DPSDJQD H ULFBRELQ(
)LJ VvV /D FRVWUXJLRQH VL VYLOXSS D¢
UHWWDQJRODUH RULHQWDWD FRORQfDVRK )L-'JUD' $HD5VI)?(8L(
6XG g FRPSRVWR GD FLQTXH XQLWHVBRE (VW RQD
WRWDOPHQWH D QRUG PHQWUWXGD OMOQWVXSIHRUQRHg RULHQWDYV
FRPSUHVVLYD q GL FLUFD PT )WLPHWWGIDFAR SXQWR GL YLVW
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7THIJROD FP

HUFDSHGLQH GYDL
J)LIXUD 3LDQWD H VH]JLRQL FDVR VWXGLR VFP%DJ LR LVRODQWH

&DOFHVWUX]]R FP
%ORFFR ODWHUL]LR

OfHGLILFLR VL SUHVHQWD FR®QOQ FREGIR VOXJER®O RR | XFPUL W H
TXDWWUR IDOGH FKH UDJJLXQJH GB TXRWBDJGUD F R C5RR CDVL J U DPL

FRSHUWXUD 3VWDWR GL
KDQQR XQD SHQGHQ]D GHO H VRQRRFFURSRWWH GH»
FRPSRVWR GD ODWHURFHPHQWH]GR DUHD MR@QHWWD F D XQ
H OR VWDWR GL ILQLWXUD LQ WWIRGHOWLR GDO SXQW
VSD]JLR VRWWRWHWWR OD IDOIGD MRW WERWBH W\§RRIYYLVWD GL
TXDQWR OH XQLWj DELWDWLYHWARRR @ ISDLQ\IHO LGD XQ FRQ\
SUHIDEEULFDWL WDOH FRQGL]LRQFHRRDLODYRULWR OD IDVF
VRIWZDUH 7HUPXV SHUFKp QHOOBR GMWOQMWRRQH GHO YDQR |
SRVVLELOH LQVHULUH GLUHWWDRRQ@WHRLGLYROXPH GHOLPI
FDOSHVWLR H GDOOJHVWUDDGRROR LRHORWWRWEW WRF QLQD W |
UHDOL]]JDWR FRQ XQD FRQWURMWRGLLWWIL\GKYD QWH DUWRQJIHV
SHU OYDVVHJQD]LRQH GHOOD IXQ]JLRQWHVXSHUILFH GL FRQI



ZE_QJRQR

QHO VRIWZDUH /H FKLXVXUH YHUWIWHADOL,
FRQ GRSSLR VWDWR GL OD\WBDOJH RG LP D WHHR) RlODQWH
)LJ PHQWUH OH ULSDUWL]LRGRQQV ROR UH
WUDPH]]DWXUH LQ ODWHUL]LRF®MIHORXVE & W e L L FP LOW
L ODWL GHOOD SDUHWH ,QWRQDFR  FP

ODWWRQH IRUDWR I

1HOOD FRQGL]JLRQH GHOOR 3vvm4\NLRDGnLDDQ'\nWD0d)‘MQWP#LL%

SROLVWLUHQH

ObD FODVVH HQHUJHWLFD " H SUI'Q\;HUQWWLK(%DW GRSBIEQ;HD(F?LESHLSHFS‘

JOREDOH SDUL D N:K P DQQXXR FoxowD &Q IEDLGHD  FH

FRQVLJOLDELOH LQWHUYHQLUH FRQWRH FE jxQ W H U ¥ WML ) Go
FRPH JLj ULFRUGDWR LQ SUHFHGHQ]PDsRY Y RER W VALH BRO

TXHVWD VHGH VRQR VWDWL OLHQJWIXWXUDO%R,HE%_H.MLQWP(J

VXSHULRUH QHOOD IDVH GL UL@LWMBPLBDW@*@RWW@LWW@E
HUQH D FDSSRW

UDJJLXQWR GDO VRODLR GL FRSI—H’UWWID-H)LJFVRRS?_'%WXQLCJS\SR WHUPL
YDORUH DO QRWHYROPHQWH DOLGKL\I—RAMAMRSGMNJ/@.IW)V]\AHZQQGDU_
VWLWX]LRQH &DO

OH FRSHUWXUH 7DE OH SUL QFLL $IDCLY DW R R B1L RR @ W0\
VRQR GD LPSXWDUVL SURSULR DDA BVYHQMES BHARHRBR W HL
VWUDWLJUDILD HOHWWURGRPHVWLF

,QVWDOOD]JLRQH GL
VRODUH WHUPLFR S
,QVWDOOD]LRQH GL
O9HULILFD GHOOD FRQGHQVD LQWHUVYRRPUD ORY RPYHRG WV I

VRIWZDUH 7HUPXV?*

/ID VFHOWD GL LPSLHJDUH OD SDGOGICDVRRMMHPRPSRQHQWH LVF
GL FRSHUWXUD ULFKLHGH LQ PRERIWURBPELDLWDULR OYDQDOLVI
GHOOD VWUDWLJUDILD GL FRBERUIWEGUXFRVIUIWSURIJHWWDWD
FRQGHQVH JLj] SHULFRORVH SHUL(F]DWWDE&JDLW] H OD SUHVYV
LVRODQWL GLYHQWD XQ SUREOHPDIJDQHRRUD SLe GHOLFDW
PDWHULDOH RUJDQLFR FRPH O DOSDV W IUMD WAL |UDHIX L W R L UL

(
RIJIJHWWR GL YHULILFD )

: DGGXWWDQ]D VXSHEERYSH 9DORUL WU
FRSHUWXUD WHJRO
SDQQHOOR HFR ERTRPVUWXUD
FDQDOH GL DUHDJLRQH
SDQQHOOR HFR ERDUGV
SDJOLD FRPSUHVVD
SDQQHOOR HFRERDUGV
EDUULHUD DO YDSRUH
VRODLR ODWHURFHPHQWL]LR
LQWRQDFR

DGGXWWDQID LQIHULRUH
YLIXUD BWUDWLJUDILD VRODLR FRLEHQW%LVR SR% L&
SDQQHOOR VWUDZBZLQG




,O YHULILFDUVL GHOOD FRQGHQVDPIRRQH VSDUDWXWWR -
LQWHUVWL]LDOH UDSSUHVHQWD XQDOQHWMRPHQR LQGHVLGHUI
RSSRUWXQR YHULILFDUH VH H TXDQGWRWBLz SRVVD DYYHQL!
SURJHWWD]LRQH YLHQH YHULILFDWDQRERQ LO GLDJUDPPD GL °
LO YDSRUH DFTXHR FRQGHQVDWR QRQ ULHVFH DG HYD!
RSHUDJLRQH DYYLHQH LQ WHPSL OBQBKL OTHVSRVL]LRQ
DOOJDFTXD SXz JHQHUDUH Of LPERBLOMRQH GHO PDWHULD
FRQVHIJXHQWH IRUPD]JLRQH GL PXJIISDHOLTRUH FKH QHO FDV
VRQR DOWDPHQWH QHJDWLYH SHUFKRLBURGXFRQR LO GHJU
SULPD 8Q ULPHGLR FRQWUR O DUMR/QI@NIDWDIRLGW HUVWL]LDOH
XQD FRUUHWWD YHQWLOD]LRQHLHGEDORYWW LIGZ]]R GL PDWHL
VWUDWL )81=,21$%$/, FRUUHWWID GHO®BVRMRQEHGMDOD YHULILF
g VWDWD FRQGRWWD VXOOD VWUWWUPXNItD LPSLHIJDQGR LC
1HO FDVR VSHFLILFR GHO SDQQHOGROPRGXODUH VRQR VW
FRQVLGHUD]LRQL VXOOD SRV\AHL GLWHGYLYDWUDWL JOL VSHV
LQ SULPD LVWDQ]D g VWDWR YD OWWDDVR. 1D AP SRUWDPHQV
FRQ XQ FRPSRQFRWHEWRRQFPOH LQ VHFRQGD LVWDQ]D VL q
FRQVLGHUDWR OR VSHVVRUH GL WBEHGQODVHJXLWR VL ULS
FRQWHQWH L GDWL UHWR®DWLYEMOOR VSHVVRUH GHO

Ll DESCRIZIONE STRATO g lambda c M5 P5lt0= A R
[da sup&riors & Infariors] mm] | [WomK] | ] | g | ppimePa] | [gK] | [meKMA]
1 |AdouRianza Supenare 0 25000 ] 0.040
2 |copent In tegole 10 047 4700 16.00 182.000 1009 Q.01
3 |Pamnef EcoBoande 18 0.085 3611 1. 5630 44 a2
4 |Iniercapedine daria &0 0.2 3625 400 183.000 10040 0276
£ | Pannedo EcoBoands 18 0.065 EER| 1132 8650 223 0277
£ |Pagla &0 0,05 1.23% oA 128487 2400 (0.808
7 | Pannely EcoBaands 1E 0.085 36N 134 8650 2430 0277
B | Fogll d materale sintefica. 2 021 115.600 220 k] 50a 0.00%
9 | Solena laemoemento da 28 250 2198 50000 192.000 1009 0438
10 | Malte dl gesso per intonaciipannelll con nerl 20 0.280 14.500 12.00 16.000 1000 0.065
- mi.600.
11 | Adoutianza Inferione 0 10.000 0 0100
RELITENZA = L8 mekiW CAPACITA TERMICA AREICA frup) = 41,368 RInFY TRAMITTANZAT LI W, )
SPELRORE = £ mm CAPACTA TERMICA AREXCA fIn = BE.263 RImiH, MA33A SUPERFIIALE =587 kgnv
TRAIMITTANZA TERMICA FERIODICA = .01 Wini FATTORE DI ATTENUAZIONE = 0.02 BFASAMENTO =-1 25 h
& = Speseare gl strato; iEmbda = Conduttvita femica det materizie; © = Conguttanza untana; M.5. = Massa Superfolaie; P=30010 -
Pameaallita al vapare con miditd reiativa fino 3l 0%; .3 = Care Spesificn; R = Reslstenza termica del sngol sirall; Resltenza -
Trasmittanza = Vaéar ol resssienza @ frasmitanza read; Massa Superficizie = Valare caloolata coma disposto neillisgatn A o2l D.Lgs 152105
BEML.

7TDEHOOD 5LHSLORJR GDWIP %V RGRWWYRARD S0 YRDW ZHPUH WHU



,O YDORUH GHOOD WUDVPLWWDW]DWHUPLFD RWWHQXWR FRQ
DQDOL]]DWD P QRQ VRGGLVOD OR VWDQGDUG QRUPD!
"0 *LXJIQR FKH SHU OD JRQDCROUWDWLFD ULFKLHGH XQ °
PLQLPR GLP SHU SRWHU DYHUH XQ PLQRUH YDORUH GL 8"
SURSRRRWRQ OR VSHVVRUH GL FP FKH FRQVHQWH GL RWWI

YDORUH GBE 7TDE
. DESCRIZIONE STRATO 8 lambda C M5, PehOt 0 cs. K
|da supariore a Inferiorns) [mm] | [WimK] | [Wim] | wpinF] | [RpmePa] | [kgk] | [meROAW]
1 | Addutanza Supenare 0 25,000 g 0.040
1 |copenue In tgoie 10 0470 47000 16.00| 193000 1000 0.021
3 | Panneda EcoBoands 18 0.085 361 11.34 B.£50 430 02w
4 [imizmapedine dana 50 0.280 800 250 193.000 100 0172
5 |Pamnela EcoBoards 18 0.085 361 1.3 8650 243 0277
£ |Pagia k)| 0.053 0.450 83.38 19,697 2400 221
7 |Pannela EcoBoands 18 0,085 3611 1.3 2650 %0 0.z
§ | Fogll di matenale sintetico. 2 023 | 115.000 | noio 800 0.003
B | Sokta @emeemeEn da 28 50 21% 500.00 | 193.000 1000 [0.455
10 | Malts i gesso per intonackpannell con merl 20 0.280 14.500 12.00 16.000 1000 0.089
- M. 600
11 | Addutianzs Inferiprs 10,000 g 0.100
REBISTENZA = 118 mKW CARACITA' TERMICA AREICA (oup] = 41,283 RImr¥ TRASMITTANZA = 0.366 Wim
SPES3ORE = 808 mm CAPACITA TERMICA AREICA Inf) = BE.47H RINFR, M 534 BUPERFICIALE = BEE hgin?
TRABMITTANZA TERMICA FERICOICA =000 Wim FATTORE DI ATTENLAZIONE = 0.00 IFABAMENTO = B52 h
5 = Spessare dello siralo; tambda = Condutiivita termica ded materiale; C = Condutianza unftara; M.5. = Massa Superficlale; P<50"10% =
Permeabiita al vapare con umidia relativa ing al 50%; C.3. = Calore Specifico; A = Reslstenza termica del singoll siratt Feslstenza -
Trasmittanza = Vatar dl resisienza e rasmittanza reall; Massa Superliciaie = Valore calcolato come disposio nell'Aliegato & def D.Lgs. 152005
e&ml
7TDEH LHSLORJR GDWL SURGRW VSHVVRUH ¢

BDVOWR VYRR GL DQDOL\
JUBPLAR]D GL WHP

6LPXOD]LRQH GHO FRPSRUWDPHQWR WHUPLFR GL XQ HG

FRLEHQWDWR FRQ LO 3DQQHOOR 675%:LQG H DOFXQL FR

,Q TXHVWR SDUDJUDIR YHQJRQR WDIRR@MWL L ULVXOWDWL

GHOOD SUHVWD]LRQH HQHUJHWLFD HQMWROJHGLILFLR FDPSLF
DOOJXVR GL WUH WLSL GL VLVWHPL GL FRIFHOWDII ROH

YLIXUD 6FKHPDWL]

$00D VWUDWLJUDILD GHOOR 3*VWUWRXHQWGHO VLVWHPD VWYDE
SDFFKHWWR FRLEHQWDQWL YHQWLODWL

VWUDZBZLQG LO VLVWHPD SURJHWWD

FRQ LO SDQQHOOR VDQGZLFK LQ SDJOLD

LVRYHQW ELR LO VLVWHPD FRASRVWR GDO FRL
)LJ

QWDQ
YLIXUD 3DQQHOOI
LO VLVWHPDQFK®DX VI REEARQWBRQWH LVRNY

yLJ :

DLUHN HFR ZRRG
ILEUD GL OHJQR

L

/D YHULILFD HQHUJHWLFD HVHXK)DVDDWFLFS(RO\RE"L P X\
YJLIXUD 3DQQHOO

FRLEHQWDQWH DLUHI



FRQVHQWH GL RWWHQHUH OD FODHY HSBQHDJIJBWLFD $ H XQ

N:KPQQR LO VLVWHEDJLVRYHDWDEERDVVH
HQHUJHWLFD % H XQ YDORUH GL (3 JO QUHQ SDUL O
N:K P DQQR LQILQH LO VLVWHPD DLUBN HFR ZRRG FKH FR
SDQQHOOR VWUDZBZLQG RWWLHQH B \FODGHD HQHUJHWLFD
SDQQHOOR RJJHWWR GL VWXGLR PHQWHYDORUH GL (3 JO
LQIHULRUH DQQ@RK PLHOOD YDOXWD]LRQH VL g FHUFDWR
XWLOL]]JDUH JOL VSHVVRUL GHRWIJPMRWIHU SOROVLPL D TXH
VLVWHPD VWXGLDWR SHU L SURGRWWN FRPPHUFLDOL LVR
HFRZRRG VL q IDWWR ULIHULPHQWRXLWROH VFKHGH GL SUIJ
DOOHJDWH PHQWUH SHU OH FIVWRWN@®/IHWMWXGELIFRKH GHO VLVW
OfLPSRVVLELOLWj GL UHS HURIWEZ BMXHW WXDIO IG DRDIO BUFKLHVWL
VSHFLILFR PDVVD YROXPHWULFD YB8RGKWWLYLW] UHVLV\
DFTXHR VRQR VWDWL GHVXQWIGRRLOYODORHWWHUDWXUD DSS!
YHURVLPLOL DOOH FDUDWW H WHQMILL ALKH XOVSRWQHJPDWH SHU JO
VLVWHPD



675%$:B:,1' 9HQWLODWHG URRI

6YLOXSSR H VSHULPHQWD]JLRQH GL XQ VLVWHPD FRPSRQHWH
SHU FRSHUWXUH YHQWLODWH HFRVRVWHQLELOL

SDUWHQGR GDOOD FRQYHUVLRmMH *E\ SURGXFWYV 3 GHOOD SDJO

e

101



$QDOLVL FRPSDUDWLYD GHOOH SUHVWD]JLRQL WHUPF
FDVR VWXGLR FRQ GLYHUVH VROX]LRQL FRLEHQWL

/R VWXGLR FRPSDUDWLYR FRQ DOMQMDEROM]LRQL GL SURGR\
VH VL YXROH FROORFDUH VXO PRUFEMARNDLO VLVWHPD SUR
ULFHUFD /YDQDOLVL GHOOD SUHRVWBGELP@QWHQHUJHWLFD GH
GLYHUVH VROX]JLRQL GL SURGRWWRRRFALEWMOWDWL H YHQWLC
FRQ OfLQWHQ]LRQH GL YDOXWDUWHUGLELDGR GL VRGGLVIDF
FRQ OJDSSOLFD]LRQH SURSRVWBQWLGKHDWR MWXGLR *OL D
FRQIURQWDWL VRQR VWDWL LQHBUURHW DPD YEHWQILFD GHOOD
SURGRWWR LQROWUH g VWDWR FRQWHEBBUDWR LO FRPSRU\
QHOOD FRQGL]JLRQH HVWLYD H QHOQR TRRQGL]LRQH LQYHUQD
GL VHIJXLWR XQ FRQIURQWR WUDROX]LFROQUDWWHULVWLFKH
RJJHWWR GILQGDJLQH

6RODLR 6 HVYRDPHQWR VPLWWHYIIDV WHQIDVPLWWDQ]D

FP K P P. : WHUPLFD
SHULRGLFD
P

6WUDZBZLIQG

,VRYHQWEILR

DLUHFNHFRZRRG

7TDE} 5LHSLORJR GFLFKH GHOOH VWUDMW

WHUPXV

,Q VLQWHVL GDOOYDQDOLVLVEHEXHDWMHH PDRIMX]LRQL LQGDJ
FKH OD ILEUD GL SDJOLD H OD ILEWMHGL OHJQR UDJJLXQ.
HQHUJHWLFD SL+ DOWD GHO SURGRWWR LQ VXJKHUR 7DE
VROX]JLRQL SLs VRGGLVIDFHQWL ROWMWWDYLD JOL VSHVVR
BWUDZBZLQG H DLUHFNHFRZRRG VRQR YROWH VXSHULRUI
VSHVVRUH GHO FRLEHQWDQWH LQ TWXHWWDR GHO SDQQHOOI
FRQGL]JLRQH LQIOXHQ]D QRWHYROPHQMOH LO SHVR XQLWDUL
SHVR XQLWDUI6RVGBIDBYLYWHPDNJ PT SRWUHEEH HVVHUH XQ
IDWWRUH GL FULWLFLW] QHLLRUDW MULDGSDWAMOWEIL GHO SUR
FODVVH HQHUJHWLFD LO VLVWHPD GHOHFNHFRZRRG q PHQ
VLVWHPD 6WUDZBZLQG 6L WHQGHQG®WBORGHUH GDO FRQIU
'VRYHQWELR SHUFKp JOL DOWUL UDYWHSURGRAKMHL SUHVHQWDZC
SLe DIILQL VLD LQ WHUPLQL GL SHWRSIBHORSDQHOOR FKH LQ W



VWUDZBZLQG

6SHVVRUH ARSHUWXUD
FP
3HVR NJ[PT

LVRYHQW ELR

6SHVVRUH FRSHUWXUD
FP
3HVR NJ RT

DLUHFN HFR ZRRG

6SHVVRUH FRSHUWXUD
FP

3HVR JIPT

)LIXUD 7TDEHOOD GL ULHSLOR FR GIUMIR{DMRWRUL FRQVLGHUDWL QH



&RQFOXVLRQL H SURVSHWWLYH IXWXUH

,O0 SUHVHQWH ODYRUR GL WHULGWHL SPOWHDDDIDRELWR GL U
VLVWHPL LQQRYDWLYL FKH LPSLHJMDQRHIH ILEUH QDWXUDO
FRPSDUWR HGLOL]LR /R VFRSRRPBOWODGHUFHUGBD q TXHOOR
SRWHQ]JLDOH GfXVR GHOOH ELRPDBWHWXWWRVDOL LQ HGLOL
TXHOOR GL GHOLQHDUH XQ QXRYR VFHQDULR GYXVR GHO
DWWUDYHUVR QXRYH DSSOLFD]JLRQL HORXRYH WHFQRORJLH
GHILQL]JLRQH GL XQ FRPSDUWR HGIIORQIHR SLe VRVWHQLELOF
GHOOR VWDWR GHOOfDUWH GHJ®R QWVRRELOWL QDWXUDOL ¥
GLIIXVLRQH GHOOH ILEUH YHJHWDOLGRRVWNMRVROX]LRQL PHUF!
LPSDWWR DPELHQWDOH $SWWUDRHHVBLXQ ODYRUR GL LOQ
VFKHGDWXUD GL DOFXQH GL TXHWWAWLEWL VRQR VWDWL R
IRU]JD HL SXQWL GL GHEROH]]D 8L TXHVWD WLSRORJLD GL 2P
/H ILEUH YHJHWDOL LQ TXDOLWj BUR i jxup™ " " "'sHob ROHRY:
FRPSDWLELOL WURYDQR ULVFRQWUMRL DFRQGXFLELOLW] WHUPEREC
JRQWH 'f 2UDJLR H 'RJD
TXDOLILFDJLRQH GHOOH FRSHUBPELH GIWDWOW HHGVL PD DL EH
HQHUJHWLFL LQGRWWL GDOOYLPSLHN®LWjGHL PDWHULDOL V
FRLEHQWDQWH VRWWR WHJROD IDQQR VHJIXLWR DOFXQF
VXOOJHFFHVVLYD VHQVLELOLBRY FMVRO I6HPLRSQ®R GIRO PDWHULD
VWXGLR FRQGRWWR GD 'f 2UD]JLRH ILRURYD GIOL LVRODQWL
RULJLQH YHJHWDOH SRVVRQR JHQOWMHUHDSHREOHPL GL LJUR
OD SUHVWD]LRQH WHUPLFD GHL EDD/AFKBYBEHGOD ~~ BLHST SR
. 85 H VSHVVRUL LV D
YDULDJLRQH GHOOfXPLGLW] PDQELWWEBN o o5 nr 2ot bW
GHOOfDFTXD YIDIULDELOHM)TXH DIILQFKp O')RQWH2UDJLR H 'R RN
JDUDQWLVFD OD VWHVVD SUHWWRHRQRFY .5, pxwruL puHOO
LQFUHPHQWDUH OR VSHVVRUH VRORXHO® ODERUBWRQRRYHUGL |
OD FDSDFLWj GL C
ULVSHWWR D TXHOOR VLQWHWLFRLBG LQI | LguH vHIJHWDOYR & T
SHU RWWHQHUH GDO PDWHULDOHM QO WHKQVXSHULRUH ULVS,p
LVRODQWL QRQ Q
VLQWHWLFR RFFRUUH UDGGRSSHDHWDDAL GHL UDQJH VXO UDISIR
SRVVRQR ULSRL
/1T DVSHWWR SLs LQWHUHVVDQWH GHOXDD! LR F

RVVHUYD]LRQL VX

OIDSSURIRQGLPHQWR FRQGRWWR VXO LPSLHIJDUHOOHQ <(H

FRQGL]LRQL GL 85
YHQWLOD]JLRQH SXz SURGXUUH LKQHXLFS MMgs | QIHULRUH D

JOL LVRODQWL YHJHWDOL SHU ©R FRHEIXWLOL SHU L PDYpTy
QDWXUDOH H VLQW

SHU YDORUL FRPSUHV
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IXWXUR GHOOD ULFHUFD PHGLD @OWXKQLY WXWISRUWR GHL ODEFR
GL 5HJJLR &DODEULD SRVVRQR HVVHUUWHP LFRQGRWWH PHGLDQ\
FRQ OD KRW ER[ FKH SHUPHWWRQRIGNXOWNWHQHUH GHL GD\
FRPSRUWDPHQWR GHO SURYLQR GXUDQWH XQ HVFXUVLRQH
RSSXUH SUHVVR OR VWHVVR OIRERUBWRMWLR (¢ SRVVLEL
FRPSRUWDPHQWR GHO VLVWHPD HLVSGBWWR DOOTHVSRVL]
FRQGL]JLRQH GL SURYD FRQVHQWHIGQHWQAERODUH LO SHUFRU\
OfRUD H TXLQGL OYDQJROR GL IQPOLR@HLRQH VSHFLILFR
VRODUH TXHVWR WLSR GYLQGDJLOQH SHRWUHEEH ULVXOWDL
FRPSUHQGHUH LO FRPSRUWDPHOQWR EKW® VLVWHPD ULVSHW
HVSRVL]LRQH DOOR VFDPELR WHWPMFRL SHU LUUDJJLDPI
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VWXGLR 6XOOYDUJRPHQWD]LRQH FDODHGBWQYD DOOD IDWWLE
HOHPHQWL FKH FRPSRQJRQR LO VLV@WHPD VL SURVSHWWD
SURGRWWR LWDOLDQD GHO SDQRHQWR BHRERDUGY TXLQGL
VWXGLR YHUVR OD YDORUL]]DDLRQ HJ IGVHFRR@QW URVR@VH ORFDOL
XQR VFHQDULR SURGXWWLYR JL;] VRQMHKKWWXUDWR ,QROWU
SRWUHEEH IDU ULIRUPXODUH DRAFUWHRWDRVERIOWD GL SURJHW
RSHUD QHO SDQQHOOR VDQGZLFK MRWMNLWXHQGR LO PDWI
SDJOLD SOD FRREBBEIRQEMHOHOOR VDQGZLFK FRLEHQWDQWH
XQ SDQQHOOR PXOWLVWUDWR GL HFR ERDUGYV
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