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)�e Life�C�cle Assessment .LCA/ is a stan�ar� a00roac� for eval�atin� t�e environmental im0acts of 0ro��cts 
an� 0rocesses� )�is 0a0er 0resents t�e LCA of Livin� �all ��stems .L��/  a ne- tec�nolo�� for �reenin� t�e 
!�il�in� envelo0e an� im0rove s�staina!ilit�� *m0acts of man�fact�re  o0eration  an� �se of t�e s�stems 
selecte�  -ere eval�ate� t�ro��� an LCA� L�� are closel� relate� to several environmental !ene1ts  incl��in� 
im0rove� air ��alit�  increase� !io�iversit�  miti�ation of �eat islan� effects  an� re��ce� ener�� cons�m0tion 
��e to savin�s in in�oor coolin� an� �eatin�� )-o 0rotot�0es �ave !een selecte�  ta2in� into acco�nt t�e 
mo��larit� an� t�e �se of or�anic s�!strate as selection criteria� )�e s�stems eval�ate� -ere a 0lastic�!ase� 
mo��lar s�stem an� a felt�!ase� mo��lar s�stem� )�e inventor� �ata -as �at�ere� t�ro��� t�e man�fac�
t�rers� )�e LCA a00roac� �as !een �se� to assess t�e im0act of t�ese sol�tions !� foc�sin� on t�e constr�ction 
0�ase an� its contri!�tion to !ot� t�e ener�� !alance an� t�e entire life c�cle of a !�il�in�� )�is a00roac� �as 
never !een �one !efore for L��� )�e st��� fo�n� t�at o�t of t�e t-o s�stems t�ro��� t�e man�fact�rin�  
constr�ction  an� maintenance sta�e of t�e LCA  t�e felt�!ase� L�� �as an im0act on almost 3445 of t�e im0act 
cate�ories anal�$e�  -�ile 0lastic�!ase� L�� �as t�e lo-est in6�ence on t�e total environmental im0act�   

1. Introdu
t�on�

)o�a�  t�e +�ro0ean constr�ction sector re0resents 745 of 0rimar� 
ener�� cons�me� from non�rene-a!le reso�rces  o�t of a total of 895 
�lo!all�� *n t�rn  t�e ��man ecolo�ical foot0rint �as increase� to 845 
!et-een 3:;4 an� <444 .*$rael et al�  <449/� �ne of t�e most im0ortant 
c�allen�es in constr�ction is t�e �se of ra- materials  an� t�e im0lica�
tions in terms of ener�� !alance  cons�m0tion an� t�e s�staina!ilit� of 
t�e !�il�in� ��rin� its �sef�l life .�ei en!er�er et al�  <437/� )��s  t�e 
re��ction in ener�� cons�m0tion an� its associate� emissions is a main 
iss�e in arc�itect�re an� en�ineerin�� 

)�e ��alit� of t�e life c�cle conce0t an� t�e constr�ction sector can 
!e s�mme� �0 in conce0ts s�c� as t�at of lo- ener�� !�il�in� or 
=,>+( .neat $ero ener�� !�il�in�s/  -�ic� aims to ac�ieve t�e re��c�
tion of t�e im0act on t�e environment ��rin� t�e !�il�in� life c�cle  t�e 
minimisation of t�e ener�� an� reso�rces cons�m0tion  as -ell as lan� 
�se .Lo�a et al�  <439/� An ener�� ef1cient !�il�in� �ses active an� 
0assive tec�nolo�ies to co�nteract transmission �eat loss t�at affect 
ener�� cons�m0tion� )�e �i��est ener�� in0�t in a !�il�in� is fo�n� in 

t�e materials  2no-n as em!o�ie� ener��� �i?it et al� .<43</ �e1ne t�e 
em!o�ie� ener�� li2e t�e ener�� se��estere� in !�il�in�s an� !�il�in� 
materials ��rin� t�e entire life c�cle� )�e constr�ction sector �as one of 
t�e most im0ortant environmental im0acts on cities  an� to face its 
conse��ences an� re��ce ener�� cons�m0tions is necessar� to 0romote 
sol�tions -it� an ef1cient 0erformance ��rin� its entire lifec�cle� 

,e- tec�nolo�ies an� !�il�in� constr�ction 0rocesses are !ein� 
�evelo0e� in or�er to im0rove t�e s�staina!ilit� an� ef1cienc� of 
!�il�in� envelo0s� Researc� �as !een carrie� o�t to �evelo0 ne- 
a�a0ta!le an� intelli�ent faca�es t�at �i��li��t t�eir t�ermal !e�avio�r 
an� a�a0ta!ilit� to �ifferent climatic conte?ts .*ommi  <438/  -it�in 
t�ese  t�e ve�eta!le fa@a�es are 0artic�larl� note-ort��� 

%reenin� t�e !�il�in� envelo0e 0rovi�es !ene1ts relate� to 
im0rove� ef1cienc�  a contri!�tion to t�e imme�iate conte?t t�ro��� 
tem0erat�re re��lation an� re��ce� -in� s0ee�  as -ell as increase� 
!io�iversit� in �ense �r!an environments .Aerini et al�  <433/� Livin� 
-all s�stems .L��/ as 0art of vertical �reen sol�tions can im0rove t�e 
��alit� of �r!an livin� an� re��ce t�e �lo!al environmental im0act 
ca�se� !� climate c�an�e .��nnett an� Bin�s!�r�  <448/� )�e �se of 
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%reenin� t�e !�il�in� envelo0e -it� L�� ta2in� into acco�nt t�e 
materials involve� is a 2e� ste0 in selectin� a sol�tion t�at lea�s to an 
environmentall� frien�l� 0erformance� )�is st��� �i��li��te� t�at t�e 
�se of rec�cle� materials  or�anic s�!strates  an� lo- environmental 
im0act materials are 0art of t�e s�staina!le strate�ies for t�e �esi�n of 
t�ese s�stems� )�ese s�o�l� !e consi�ere� as 2e� strate�ies for t�e 
environment  s�staina!ilit�  an� lo- ener�� cons�m0tion of L��  
t�ro���o�t t�eir life c�cles� 
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