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&-1� XSSPW� EPWS� EPPS[� XS� GSRHYGX� ZEVMSYW� MQTEGX� EREP]WMW� ERH�� [MXL� VIKEVH� XS� XLI�
growing concern about environmental issues, they embody a valuable mean to 
analyse buildings process consequences thus guiding designers towards better and 
more aware choices.
8LI�GETEGMX]�SJ�&-1�ETTPMGEXMSRW�XS�IZEPYEXI�IRZMVSRQIRXEP�MWWYIW�[SYPH�FI�IRLERGIH�
MJ� MRXIKVEXIH�[MXL�0MJI��']GPI�%WWIWWQIRX� �0'%
� XSSPW�GSRWMHIVIH�EQSRK� XLI�QSWX�
WYMXEFPI�QIXLSHW�JSV�IZEPYEXMRK�WYGL�MQTEGXW��
,S[IZIV��E�X]TMGEP�FEVVMIV�MR�TIVJSVQMRK�0'%�HYVMRK�XLI�IEVP]�HIWMKR�WXEKIW��M�I��XLI�
QSQIRX�XLEX�MRƽYIRGI�XLI�QSWX�XLI�TVSNIGX�SYXTYXW��MW�XLI�PEGO�SJ�TVSNIGX�MRJSVQEXMSR��
9WYEPP]�� XLMW� MQTPMIW� 0'%� XS� FI� TIVJSVQIH� EJXIV� XLI� HIWMKR� TLEWI�� [LIR� EPP� XLI�
WMKRMƼGERX�HIGMWMSRW�EVI�EPVIEH]�XEOIR�
8LI�MQTPIQIRXEXMSR�SJ�0'%�[MXLMR�XLI�IEVP]�WXEKIW�SJ�XLI�HIWMKR�TVSGIWW��TSWWMFP]�
XLVSYKL�ER�EYXSQEXIH�QIXLSH��GER�IRLERGI�XLI�GSRXVSP�SJ�IRZMVSRQIRXEP�ZEVMEFPIW�
LIRGI��XLI�MRXIKVEXMSR�SJ�&-1�ERH�0'%��ETTIEVW�XS�FI�E�WYMXEFPI�STTSVXYRMX]�
8LI� TEVEQIXVMG� ETTVSEGL� EPPS[W�&-1�FEWIH� WSJX[EVI� XS� GSPPIGX� HEXE� ERH� GSRRIGX�
XLIQ�[MXL�QSHIP�IPIQIRXW��-R�SVHIV�XS�EZSMH�QERYEP�GSQTMPEXMSR�SJ�GSQTPI\�VIGSVHW��
:MWYEP� 4VSKVEQQMRK� XSSPW� GER� GSSTIVEXI� [MXL� XLI� EYXLSVMRK� &-1� WSJX[EVI� ERH�
MRXIVVIPEXI�XLI�QSHIP�[MXL�I\XIVREP�WSYVGIW�WYGL�EW�QEXIVMEPW�IRZMVSRQIRXEP�MQTEGX�
HEXEFEWIW��1SVISZIV�� XLI]�GER�FI�GSRƼKYVIH� XS�TIVJSVQ�GSQTPI\�0'%�GEPGYPEXMSR�
and automatically update the outcomes when something in the model changes. 
8LI�KSEP�SJ�XLMW�TETIV�MW�XS�TVSTSWI�E�WEQTPI�[SVOƽS[�ETTPMIH�XS�E�GEWI�WXYH]�� MR�
SVHIV� XS� TVSZMHI� %)'� WXEOILSPHIVW�[MXL� E� WMQTPMƼIH� &-1�FEWIH�QIXLSH� JSV� IEWMP]�
HIXIGXMRK�XLI�TSXIRXMEP�GSRWIUYIRGI�SJ�YRHIVXEOMRK�GIVXEMR�HIWMKR�GLSMGIW�EX�MRMXMEP�
TVSNIGX�WXEKIW�SV��EX� PIEWX��EX� XLSWI�TLEWIW�[LIR�HIƼRMXMZI�QEXIVMEPW�ERH�TVSHYGXW�
selection occurs.

LCA Analysis Through a Visual 
3URJUDPPLQJ�7RRO��:RUNࢾRZ
on a BIM Model Case Study
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LCA Analysis Through a Visual Programming Tool: 
:RUNࢾRZ�RQ�D�%,0�0RGHO�&DVH�6WXG\
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ETTVSEGLIW�� LS[IZIV�� MW� WXMPP� WGEVGI��
HIWTMXI� WTIGMƼG� XSSPW� LEZI� VIEGLIH�
E� KSSH� PIZIP� SJ� QEXYVMX]�� WIZIVEP�
TVEGXMGI� I\TIVMIRGIW� SJ� EWWIWWMRK�
the environmental impacts related to 
construction materials and products 
EW�TEVX�SJ�XLI�HIWMKR�TVSGIWW��LMKLPMKLX�
XLEX� JYVXLIV� HIZIPSTQIRXW� EVI� RIIHIH�
XS� IQTS[IV� ER� STXMQM^IH� MRXIKVEXMSR�
�2ENNEV�IX�EP�������
�
8LI� [SVOƽS[� TVSTSWIH� MR� XLMW� TETIV�
[EW� HIZIPSTIH� �[MXL� XLI� WYTTSVX� SJ�
3TIR� 4VSNIGX� W�V�P��� ER� IRKMRIIVMRK� ERH�
EVGLMXIGXYVI�ƼVQ�PSGEXIH�MR�&SPSKRE
��EW�
TEVX� SJ� E� 4L(� VIWIEVGL� MR� EVGLMXIGXYVI�
XIGLRSPSK]� EX� XLI� 9RMZIVWMX]� SJ�
&SPSKRE��[MXL�XLI�EMQ�SJ�TVSQSXMRK�XLI�
IRZMVSRQIRXEP�EWWIWWQIRX�SJ�FYMPHMRKW�
within the common design practice, 
trying to overcome some critical issues 
XLEX� WXMPP� LMRHIV� E� [MHIWTVIEH� 0'%�
application. 
%PXLSYKL� 0'%� MW� E� GYVVIRX� MWWYI��
considering both the recent European 
regulations on construction materials 
�'46� ���������� (MVIGXMZIW� ��������
)9�� ��������)9� ERH� ��������)9
�
�4EGLIKS�8SVKEP�� ����
�� ERH� XLI�
VIUYMVIQIRXW� SJ� QER]� KVIIR� FYMPHMRK�
rating systems such as LEED, BREEAM 
ERH� (+2&�� WXMPP� QER]� TVEGXMXMSRIVW� HS�
not consider environmental analysis 
during the design process. 
The reasons usually concern the high 
PIZIP� SJ� I\TIVXMWI� VIUYMVIH�� ERH� XLI�
WMKRMƼGERX� GSWX� SJ� WSQI� ETTPMGEXMSRW�
XLEX�� HIWTMXI� XLI� GETEFMPMX]� SJ�
MRXIVSTIVEXMRK�[MXL�&-1�ETTPMGEXMSRW� MR�
E� WMQTPMƼIH� [E]�� HS� RSX� QSXMZEXI� XLI�
investment.
8LI� TVSTSWIH� [SVOƽS[�� EPXLSYKL� MR� E�
TVIXX]�WMQTPMƼIH�[E]��EMQW�EX�TVSZMHMRK�
E�FEWMW�JSV�E�WXVIEQPMRIH�ERH�GSRZIRMIRX�
MQTPIQIRXEXMSR� SJ� XLI� 0'%� EREP]WMW�
WXEVXMRK�JVSQ�XLI�IEVP]�HIWMKR�WXEKIW�EW�
E�KYMHI�JSV�QEOMRK�QSVI�E[EVI�HIWMKR�
choices.

-2863(9'8-32�

'onstructions today represent 
SRI� SJ� XLI� QMRSV� WYWXEMREFPI�
WIGXSVW��FYMPHMRKW�EVI�GSRWMHIVIH�

VIWTSRWMFPI� JSV� XLI� GSRWYQTXMSR� SJ�
EPQSWX� ��	� SJ� IRIVK]�� ��	� SJ� JVIWL�
[EXIV�� XLI� HITPIXMSR� SJ� EVSYRH� ��	� SJ�
EKVMGYPXYVEP� WSMP� ERH� ��	� SJ� QEXIVMEPW�
JSV� FYMPHMRKW� ERH� MRJVEWXVYGXYVIW� �F]�
FYPO
� �)H[EVHW�� ����
�� 1ERYJEGXYVMRK�
FYMPHMRK�QEXIVMEPW��MRHIIH��EGGSYRXW�JSV�
��	�SJ�EPP�KPSFEP�IRIVK]�IRH�YWI��9RMXIH�
2EXMSRW� )RZMVSRQIRX� 4VSKVEQQI��
����
�
Furthermore, buildings contribution to 
global pollution is estimated to reach 
RIEVP]� ��	� MR� +,+� IQMWWMSR�� ��	� MR�
HVMROMRK� [EXIV� TSPPYXMSR� ERH� ��	� MR�
PERHƼPP� [EWXI� ERH� S^SRI� HITPIXMSR�
�)H[EVHW������
�
%MQMRK�EX�QMRMQM^MRK�XLI�MQTEGX�VIPEXIH�
to building sector, several Sustainable 
Development strategies have been 
YRHIVXEOIR�MR�XLI�PEWX�HIGEHIW��3VXM^�IX�
EP�������
���4SPMGMIW��VIKYPEXMSRW�XSKIXLIV�
with tools and methods were developed 
to implement sustainability in the built 
IRZMVSRQIRX��/ERK������
�
For a long period, main attention has 
FIIR� KMZIR� XS� XLI� MQTVSZIQIRX� SJ�
buildings operation, thus to energy 
TIVJSVQERGI�� MR�TEVXMGYPEV�[MXL�VIWTIGX�
to heating and cooling aspects (Röck et 
EP�������
��
-R�SVHIV�XS�EWGIVXEMR�XLI�EGXYEP� PIZIP�SJ�
buildings sustainability and to achieve 
FIXXIV�WYWXEMREFPI�TIVJSVQERGI��WIZIVEP�
approaches and technologies have 
FIIR�EHSTXIH��'LSRK�IX�EP�������
�[MXL�
XLI� KSEP� XS� TIVJSVQ� EWWIWWQIRXW� ERH�
comparisons. 
Such tools should evaluate buildings 
EXXVMFYXIW� JVSQ� HMJJIVIRX� TIVWTIGXMZI��
VIP]MRK� SR� ZEVMSYW� GVMXIVME� ERH�� JVSQ�
the assessment outcomes, provide 
IJJIGXMZI�MRJSVQEXMSR�XS�FI�MQTPIQIRXIH�
in the design process allowing 
XLI� GSQTEVMWSR� FIX[IIR� HMJJIVIRX�
alternatives. Among the already 
I\MWXMRK� XSSPW� ERH� QIXLSHSPSKMIW�
two in particular are able to enhance 
XLIWI� OMRHW� SJ� IZEPYEXMSR�� &YMPHMRK�
-RJSVQEXMSR� 1SHIPPMRK� �&-1
� ERH� 0MJI�
']GPI�%WWIWWQIRX��0'%
�
8LI� GSQFMRIH� YWI� SJ� XLIWI� X[S�
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at the same time, the entire buildings 
PMJI�G]GPI��%RXʬR�ERH�(ME^������
�
%R][E]��0'%�EREP]WMW�GER�FI�TIVJSVQIH�
JSPPS[MRK� HMJJIVIRX� PIZIPW� SJ� HIXEMP� ERH�
GSQTPI\MX]�� 8LI� )I&� +YMHI� ,ERHFSSO�
�����
�� JSV� MRWXERGI�� MHIRXMƼIW� XLVII�
X]TI� SJ� WXYH]�� WGVIIRMRK�� WMQTPMƼIH�
ERH� GSQTPIXI�� %� WGVIIRMRK� 0'%� QE]�
FI�GSRWMHIVIH�JSV�ER�MRMXMEP�SZIVZMI[�SJ�
XLI�IRZMVSRQIRXEP�MQTEGXW�SJ�E�FYMPHMRK�
SV� E� TVSHYGX�� E� WMQTPMƼIH� SRI� GER� FI�
TIVJSVQIH� JSV� E� UYMGO� EWWIWWQIRX��
[LMPI�XLI�GSQTPIXI�0'%�JYPP]�VIƽIGXW�XLI�
-73� ������������ ETTVSEGL�� 8LI� +SEP�
ERH� 7GSTI� HIƼRMXMSR� FIGSQIW� QYGL�
QSVI�MRGPYWMZI�EW�XLI�PIZIP�SJ�XLI�WXYH]�
approaches the complete method. 

0'%�*36�&9-0(-2+7�

8LI� 0MJI� ']GPI� %WWIWWQIRX� �0'%
�
method is considered a valuable means 
to evaluate the environmental impact 
VIPEXIH� XS� FYMPHMRKW� JVSQ� I\XVEGXMSR�
SJ� VE[� QEXIVMEPW�� XS� TVSHYGXMSR��
EWWIQFPMRK�� VIJYVFMWLQIRX� ERH� XS�
TSWWMFPI� IRH� SJ� PMJI� WGIREVMSW�� 8LI�
PMXIVEXYVI� VIGSKRM^IW� MX� EW� E� WXVEXIK]�
to reduce environmental impacts and 
IRIVK]�GSRWYQTXMSR�VIPEXIH�XS�XLI�%)'�
MRHYWXV]��3VXM^�IX�EP�������
���
0'%� MW� YWYEPP]� IQTPS]IH� MR� SVHIV� XS�
report several impacts throughout 
E� WIPIGXMSR� SJ� IRZMVSRQIRXEP� MWWYIW�
involving air, water and soil quality, thus 
MRGPYHMRK�XS\MGMX]�XS�LYQER
PMJI� ERH� XS� IGSW]WXIQ�� GPMQEXI�
EPXIVEXMSRW�ERH�XLI�HITPIXMSR�SJ�VIWSYVGI�
�VIRI[EFPI�ERH�RSR�VIRI[EFPI
�
water and energy (Anderson and 
8LSVRFEGO������
�
7XERHEVHM^IH� [MXL� XLI� -73� ������ ERH�
-73��������0'%�JVEQI[SVO�MW�GSQTSWIH�
F]� JSYV� TLEWIW�� KSEP� ERH� WGSTI�� PMJI�
G]GPI� MRZIRXSV]� �0'-
�� PMJI� G]GPI� MQTEGX�
EWWIWWQIRX��0'-%
�ERH�MRXIVTVIXEXMSR�
)WTIGMEPP]� JSV� XLI� FYMPHMRK� WIGXSV��
0'%� MW� GSRWMHIVIH� E� HEXE� MRXIRWMZI�
methodology, requiring a great amount 
SJ� MRJSVQEXMSR�� MR� TEVXMGYPEV� XLSWI�
EWWSGMEXIH� [MXL� IQFSHMIH� MQTEGXW� SJ�
FYMPHMRKW�QEXIVMEPW�� -R� XLI�IEVP]�HIWMKR�
WXEKIW�� XLI� YWI� SJ� 0'%� MW� PMQMXIH� F]�
YRGIVXEMRXMIW�VIKEVHMRK�XLI�HIƼRMXMZI�PMWX�
SJ� GSQTSRIRXW� ERH� XLI� EGXYEP� WIVZMGI�
PMJI�SJ�IPIQIRXW��6ʯGO�IX�EP�������
�
*SV�XLMW�VIEWSR��0MJI�']GPI�%WWIWWQIRX�
EVI�YWYEPP]�TIVJSVQIH�EX�XLI�IRH�SJ�XLI�
TVSGIWW��WSQIXMQI�NYWX�JSV�GIVXMƼGEXMSR�
purposes, once the building is close 
XS� GSQTPIXMSR� �[LIR� I\XVE� GLERKIW�
[SYPH� VIWYPX� MR� WMKRMƼGERX� EHHMXMSREP�
GSWXW
�ERH�EPP� XLI� VIUYMVIH� MRJSVQEXMSR�
EVI� EGGIWWMFPI�� -R� XLMW� [E]�� 0'%�
GERRSX� TVSZMHI� VIPIZERX� JIIHFEGOW�
able to guide the design process and 
XLI� MQTVSZIQIRX� SJ� XLI� WYWXEMREFPI�
EWTIGXW��&EWFEKMPP�IX�EP������
�
Despite being more challenging, the 
MQTPIQIRXEXMSR� SJ� WYWXEMREFPI� HIWMKR�
has to occur in the early phases when 
XLI�QSWX� MRƽYIRGMRK� HIGMWMSRW� JSV� XLI�
IRZMVSRQIRXEP�EWTIGXW�SJ�XLI�TVSNIGX�EVI�
XEOIR��LEZMRK�XLI�GEYXMSR�SJ�GSRWMHIVMRK��

&9-0(-2+�-2*361%8-32�13()00-2+�
�&-1
�

8LI� %)'� WIGXSV� LEW� [MXRIWWIH�� SZIV�
the last decades, crucial changes in the 
design and management approaches 
EW� E� VIWYPX� SJ� XLI� HIZIPSTQIRX� SJ�
GSQTYXIV�EMHIH�HIWMKR��'%(
�WSJX[EVI�
ERH�� PEXIP]�� EJXIV� XLI� MRXVSHYGXMSR�
SJ� FYMPHMRK� MRJSVQEXMSR� QSHIPPMRK�
�&-1
� TPEXJSVQW�� %GGSVHMRK� XS� XLI� 97�
2EXMSREP� &YMPHMRK� -RJSVQEXMSR� 1SHIP�
7XERHEVH� 4VSNIGX� 'SQQMXXII�� &-1� MW�
HIƼRIH� EW� ƈE� HMKMXEP� VITVIWIRXEXMSR� SJ�
TL]WMGEP� ERH� JYRGXMSREP� GLEVEGXIVMWXMGW�
SJ� E� JEGMPMX]Ɖ� ERH� VITVIWIRX� ƈE� WLEVIH�
ORS[PIHKI� VIWSYVGI� JSV� MRJSVQEXMSR�
EFSYX� E� JEGMPMX]� JSVQMRK� E� VIPMEFPI�
FEWMW� JSV� HIGMWMSRW� HYVMRK� MXW� PMJI�
cycle” (nationalbimstandard.org, 
VIXVMIZIH� (IGIQFIV� ����
�� ;SRK� ERH�
>LSY� �����
� HIƼRIH� XLMW� XIGLRSPSK]�
EW� E� WIX� SJ� MRXIVVIPEXMRK� TSPMGMIW��
processes and technologies able to 
endorse a systematic approach to 
XLI� QEREKIQIRX� SJ� TVSNIGXW� GVYGMEP�
MRJSVQEXMSR� MR� E� HMKMXEP� JSVQEX�� HYVMRK�
XLI� [LSPI� PMJI� G]GPI� SJ� E� FYMPHMRK��
7MQMPEVP]�� XLI� )YVSTIER� 'SQQMXXII� JSV�
7XERHEVHM^EXMSR��')2
�HIƼRIW�MX�EW�XLI�
ƈYWI� SJ� E� WLEVIH� HMKMXEP� VITVIWIRXEXMSR�
SJ� E� FYMPX� SFNIGXƏXS� JEGMPMXEXI� HIWMKR��
construction and operation processes 
XS� JSVQ� E� VIPMEFPI� FEWMW� JSV� HIGMWMSRWƉ�
�)2�-73�������������
�

When employed to achieve sustainable 
purposes in buildings projects, this 
XIGLRSPSK]� QIIXW� XLI� HIƼRMXMSR� SJ�
+VIIR�&-1�� ƈE�QSHIP�FEWIH�TVSGIWW�SJ�
generating and managing coordinated 
and consistent building data during its 
TVSNIGX� PMJIG]GPI� XLEX� IRLERGI� FYMPHMRK�
IRIVK]�IƾGMIRG]� TIVJSVQERGI� ERH�
JEGMPMXEXI� XLI� EGGSQTPMWLQIRX� SJ�
established sustainability goals” (Wong 
ERH�>LSY������
�
%W� JSV� IRIVK]� EWTIGXW�� JSV� [LMGL� &-1�
TPEXJSVQW� GER� IREFPI� XLI� MRXIKVEXMSR�
SJ� IRIVK]� IƾGMIRG]� HIWMKR� [MXL�
energy consumption assessment 
SZIV� XLI� FYMPHMRKƅW� PMJI� G]GPI� �=YER�
ERH� =YER�� ����
�� GSRRIGXMRK� &-1�
model to sustainability indicators 
and metrics, can enhance detailed 
WYWXEMREFMPMX]�XVEHI�SJJ�EREP]WMW�MR�SVHIV�
to undertake more aware decisions in 
the early projects phases. At the same 
time, this approach can stimulate 
WMQMPEV� HIGMWMSRW� EPWS� JSV� STIVEXMSR��
QEMRXIRERGI�ERH�IRH�SJ� PMJI�WGIREVMSW�
�;SRK�ERH�>LSY������
���
&-1�TVSGIWWIW�EVI�GETEFPI�SJ�FVMRKMRK�
KEXLIV� XLI� HMZIVWI� WIXW� SJ� MRJSVQEXMSR�
used in construction into a common 
MRJSVQEXMSR� IRZMVSRQIRX� �)2� -73�
������������
� XLYW� TSXIRXMEPP]� TVSZMRK�
XLI�SZIVEPP�MRJSVQEXMSR�ƽS[��IRGSYVEKMRK�
transparency and interoperability 
between the stakeholders thus 
enhancing communication and 
VIHYGMRK� [EWXI� ERH� IVVSVW� �1EG+VE[�
,MPP�'SRWXVYGXMSR������
�
&-1� XSSPW�� XLIVIJSVI�� MRZSPZIW� XLI�
TVSHYGXMSR� SJ� E� HMKMXEP� �(� QSHIP� SJ�
the building that includes a variety 
SJ� TL]WMGEP� ERH� JYRGXMSREP� HEXE� SJ�
QEXIVMEPW�ERH�GSQTSRIRXW�� -R�SVHIV� XS�
HIƼRI�XLI�IRXMX]�ERH�XLI�UYERXMX]�SJ�XLI�
MRJSVQEXMSR��WSQI�MRWXMXYXMSRW��WYGL�EW�
XLI� %QIVMGER� -RWXMXYXI� SJ� %VGLMXIGXYVI�
�%-%
�� LEZI� HIZIPSTIH� E� WTIGMƼGEXMSR�
VIJIVIRGI� JSV� IREFPMRK� TVEGXMXMSRIVW�
XS� GPIEVP]� WTIGMJ]� ERH� EVXMGYPEXI� XLI�
GSRXIRX�ERH�XLI�GSRWMWXIRG]�SJ�&YMPHMRK�
-RJSVQEXMSR� 1SHIPW�� GEPPIH� 0IZIP� SJ�
(IZIPSTQIRX� �03(
� �FMQJSVYQ�SVK��
VIXVMIZIH�.YP]�����
�
03(�� LIRGI�� ƈHIWGVMFIW� XLI� QMRMQYQ�
dimensional, spatial, quantitative, 
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(YI� XS� XLI� GSQTPI\� WXVYGXYVI� SJ�
GSRWXVYGXMSRW�� QEHI� YT� SJ� E� [MHI�
ZEVMIX]� SJ� TVSHYGXW�� GSQTSWIH� MR� XYVR�
SJ� HMJJIVIRX� QEXIVMEPW�� TIVJSVQMRK� ER�
IRZMVSRQIRXEP� EWWIWWQIRX� SJ� E�[LSPI�
building becomes a complicated task.
)EGL� TVSHYGX�� MR� JEGX�� LEW� MXW� S[R�
EXXVMFYXIW� ERH� WIVZMGI� PMJI�� VIWYPXMRK�
in heterogeneous environmental 
TVSƼPIW��&IWMHI�XLI�WGEVGMX]�SJ�TVSHYGXW�
MRJSVQEXMSR� MR� XLI� IEVP]� HIWMKR� WXEKI��
0'%� MW� EPWS� EJJIGXIH� JVSQ� YRGIVXEMRX]�
EFSYX� STIVEXMRK� TIVJSVQERGI� ERH�
decommissioning circumstances 
along with transportation issues 
�GLEVEGXIVM^IH� F]� E� VIPIZERX� MQTEGX�
SR� XLI� IRZMVSRQIRX
� XLYW� KVS[MRK� XLI�
PIZIP�SJ� MRMXMEP� EWWIWWQIRXW� MREGGYVEG]�
�&Y]PI�IX�EP�������
��
2IZIVXLIPIWW�� 0MJI�']GPI� %WWIWWQIRX�
tools, are still considered among the 
QSWX� WYMXEFPI� QIXLSHW� JSV� IZEPYEXMRK�
WYGL�MQTEGXW��6ʯGO�IX�EP�������
�FYX��MR�
XLI�QENSVMX]�SJ� GEWIW�� XLI�EWWIWWQIRX�
MW�TIVJSVQIH�EX�XLI�IRH�SJ�XLI�TVSGIWW�
Anyway, as previously stated, the stages 
[MXL�XLI�FMKKIWX�MRƽYIRGI�SR�XLI�TVSNIGX�
are the early ones, when the project 
HIZIPSTQIRX� MW� QSVI� ƽI\MFPI� ERH� MX� MW�
IEWMIV� XS� EREP]^I� HMJJIVIRX� EPXIVREXMZIW�
JSV� MQTVSZMRK� XLI� TIVJSVQERGI�� %W� E�
QEXXIV�SJ�JEGX��QERYEP�QEREKIQIRX�SJ�
TVSNIGX� MRJSVQEXMSR� XLVSYKL� 0'%� XSSPW�
represents a key issue as it involves 
redundant and potentially error-ridden 
EGXMZMXMIW��%RXʬR�ERH�(ME^������
�
*YVXLIVQSVI�� XLI� IQTPS]QIRX� SJ� XLI�
0'%� QIXLSH� JSV� E� FYMPHMRK� GERRSX� FI�
TIVJSVQIH� [MXL� XLI� WEQI� TVIGMWMSR�
ERH�EGGYVEG]�EW�JSV�SXLIV�WIGXSVW��)I&�
+YMHI�4VSNIGX������
�
For these reasons, integration between 
&-1�ERH� 0'%� MW� GSRWMHIVIH� E� TSWWMFPI�

in_bo

qualitative, and other data included in a 
1SHIP�)PIQIRXƉ�ERH��XEOMRK�EW�VIJIVIRGI�
XLI�%-%� KYMHI�� MX� MW� TSWWMFPI� XS� MHIRXMJ]�
ƼZI� PIZIPW�� JVSQ� 03(� ���� XS� 03(� �����
GLEVEGXIVM^IH� F]� MRGVIEWMRK� EGGYVEG]�
MR� HIWGVMFMRK� XLI� QSHIP� GSRXIRX� �%-%��
����
�

WSPYXMSR��WMRGI�XLI�0'%�XSSPW�
[SYPH� LEZI� HMVIGX� EGGIWW� XS� XLI� &-1�
data.
*SV�XLMW�TYVTSWI��&-1�LEW�FIIR�QEMRP]�
IQTPS]IH� JSV� I\XVEGXMRK� UYERXMXMIW� MR�
SVHIV� XS�GSQTMPI�0MJI�']GPI� -RZIRXSVMIW�
�0'-
� JSV� 0'%� �%RXʬR� ERH� (ME^�� ����
�
WMRGI� &-1� QSHIPW� GER� GSRXEMR� ERH�
TVSZMHI� EPP� XLI� RIGIWWEV]� MRJSVQEXMSR�
sorted per building materials, 
components or assemblies. 
8LI� MQTSVXERGI� SJ� VYRRMRK� WMQTPMƼIH�
0'%�ETTPMGEXMSRW�JSV�FYMPHMRKW�LEW�FIIR�
VIGSKRM^IH�MR�XLI�PMXIVEXYVI��/IPPIRFIVKIV�
ERH�%PXLEYW������
�ERH� XLI� MRXIKVEXMSR�
SJ�&-1�ERH�0'%�LEW�FIIR� MHIRXMƼIH�EW�
E� TSWWMFPI� ERH� ZEPYEFPI� STXMQM^EXMSR�
JSV� GEVV]MRK� SYX� IRZMVSRQIRXEP�
EWWIWWQIRXW� �7SYWX�:IVHEKYIV� IX� EP���
����
�
-R� XLMW� HMVIGXMSR�� MX� MW� TSWWMFPI� XS� ƼRH�
WSQI� I\EQTPI� SJ� MRXIKVEXMSR�� WYGL� EW�
ƈ8EPP]Ɖ�� ER� %YXSHIWO� 6IZMX� I\XIRWMSR�
XLEX�IREFPIW�0'%�GEPGYPEXMSR�SJ�XLI�&-1�
QSHIP� FYX�� GYVVIRXP]�� XLMW� WSJX[EVI� MW�
EHETXIH�XS�XLI�97�GSRXI\X�
8LI� &-1�0'%� MRXIKVEXMSR�� WXMPP� VMWIW�
WSQI� TIVTPI\MXMIW� VIKEVHMRK� XLI�
ZIVMƼGEXMSR�SJ�XLI�JYXYVI�WGIREVMSW�WMRGI�
it involves assumptions about materials 
ERH�TVSHYGXW�IRH�SJ� PMJI�� MRHMGEXMRK�XLI�
MRGSRZIRMIRG]� SJ� MRGPYHMRK� EPP� XLI� PMJI�
cycle phases and conducting complete 
ƈGVEHPI�XS�GVEHPIƉ� &-1�FEWIH� EREP]WMW�
�4IRK������
��
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XLMW� VIEWSR�� JSPPS[MRK� XLI�QSHYPEV�
ETTVSEGL�SJ�EKKVIKEXMSR�TVSTSWIH�
F]�8VMKEY\�IX�EP�� �����
��*MK��
�� XLMW�
study will consider the building 
QEXIVMEPW� ERH� JYVXLIV� EKKVIKEXMSR�
EW�SFNIGXW�SJ� XLI�EREP]WMW�� MR�SVHIV�
XS� TVSHYGI� SYXTYXW� VIJIVVIH� XS� XLI�
FYMPHMRK�IPIQIRXW�� -R�TEVXMGYPEV�� XLI�
investigation will be limited to the 
I\XIVREP� STEUYI� IRZIPSTI�� WMRGI� MX�
represents a key element in shaping 
XLIVQEP� ERH� IRIVK]� TIVJSVQERGI�
and it covers a considerable portion 
SJ� XLI� XSXEP�FYMPHMRK�WYVJEGI� �%^EVM��
����
��

• *SV� XLI� 0'%� EREP]WMW�� XEOMRK�
EW� VIJIVIRGI� XLI� GPEWWMƼGEXMSR�
WYKKIWXIH� MR� XLI� )I&� +YMHI�
,ERHFSSO� �)I&� +YMHI� 4VSNIGX��
����
�� XLMW� WXYH]� [MPP� VIEGL�
ER� I\XIRX� GSQTEVEFPI� XS� XLI�
ƈWMQTPMƼIHƉ� SRI�� XLYW� GSRWMHIVMRK�
WTIGMƼG��UYERXMXEXMZI�IRZMVSRQIRXEP�

7'34)� 3*� 8,)� %440-'%8-32� 32� %�
'%7)�789(=�

8LI� &-1�FEWIH� IRZMVSRQIRXEP�
assessment techniques currently 
EZEMPEFPI�� MR� XLI�QENSVMX]�SJ�GEWIW�RIIH�
I\XIVREP�XSSPW��[LMGL�GER�LMRHIV�E�ƽYIRX�
MRXIVSTIVEFMPMX]��IWTIGMEPP]�[LIR�E�PEGO�SJ�
data compatibility occurs, thus resulting 
MR�E�XMQI�GSRWYQMRK�JSVQEX�GSRZIVWMSR�
�0II�IX�EP�������
�
-R� SVHIV� XS� SZIVGSQI� XLMW� MWWYI�� KMZMRK�
XS�YWIVW��EX�XLI�WEQI�XMQI��XLI�JVIIHSQ�
XS� GYWXSQM^I� XLI� FSYRHEVMIW� SJ� XLI�
applications, this paper provides a 
WMQTPMƼIH� [SVOƽS[� SJ� E� &-1�FEWIH�
0'%� EREP]WMW�� XLEX� VIPMIW� SR� E� :MWYEP�
4VSKVEQQMRK� XSSP�� REQIP]� %YXSHIWO�
Dynamo, which can interoperate between 
ER� EYXLSVMRK� &-1� WSJX[EVI�� WYGL� EW�
%YXSHIWO�6IZMX�� ERH�ER�I\XIVREP� WSYVGI�
SJ�MRJSVQEXMSR��0'%�HEXEWIX
�IRGPSWIH�MR�
E�WTVIEHWLIIX��I�K��1MGVSWSJX�)\GIP
��
-R� XLMW�[E]�� XLI�EREP]WMW�GER�FI�GEVVMIH�
SYX� HMVIGXP]� [MXLMR� XLI� &-1� TPEXJSVQ��
XLVSYKL�E�GYWXSQM^IH�WIX�SJ�TEVEQIXIVW�
related to buildings materials.
8LI� KSEP� SJ� XLMW� TETIV� MW� XS� TVSTSWI� E�
WEQTPI�[SVOƽS[�ETTPMIH�XS�E�GEWI�WXYH]��
MR�SVHIV�XS�TVSZMHI�%)'�WXEOILSPHIVW�[MXL�
E�WMQTPMƼIH�&-1�FEWIH�QIXLSH�JSV�IEWMP]�
HIXIGXMRK� XLI� TSXIRXMEP� GSRWIUYIRGI�SJ�
undertaking certain design choices at 
initial project stages or, at least, at those 
TLEWIW� [LIR� HIƼRMXMZI� QEXIVMEPW� ERH�
products selection occurs. 
8LI�FSYRHEVMIW�SJ�XLI�WXYH]�EVI�MHIRXMƼIH�
GSRWMHIVMRK�XLI�JSPPS[MRK�OI]�EWTIGXW��
• 8LI� GEWI� WXYH]� WIPIGXIH� JSV� XLI�

ETTPMGEXMSR�SJ�XLI�[SVOƽS[��E�QSHIP�
ƽSSVTPER� SJ� E� QYPXM�WXSVI]� WXYHIRX�
residence, has been developed with 
03(� ����� F]� [LMGL� XLI� IPIQIRXW�
EVI� YWYEPP]� HIXEMPIH� [MXL� WTIGMƼG�
assemblies and attributes such as 
UYERXMX]�� WM^I�� WLETI�� PSGEXMSR� ERH�
SVMIRXEXMSR� EVI� TVIGMWIP]� MHIRXMƼIH��
%GGSVHMRK�XS�7SYWX�:IVHEKYIV�IX�EP��
�����
��XLMW�MW�XLI�QSWX�WYMXEFPI�03(�
JSV� E� GSVVIGX� QEREKIQIRX� SJ� XLI�
environmental implications at initial 
stages.

• 8LMW� GMVGYQWXERGI� EPPS[W� XS� JSGYW�
TEVXMGYPEVP]�SR�XLI�WXYH]�SJ�FYMPHMRKW�
materials and products alternatives, 
since preliminary characteristics 
LEZI� FIIR� EPVIEH]� HIƼRIH�� *SV�

MRJSVQEXMSR� SR� FYMPHMRK� IPIQIRXW��
products, materials and 
components but not including 
EPP� XLI� -73� ������������ ERH� )2�
������TVIWGVMTXMSRW��8LI�WMQTPMƼIH�
scheme adopted is shown in Table 
1. 

• )YVSTIER� WXERHEVHW� HIƼRMRK� XLI�
IRZMVSRQIRXEP� TIVJSVQERGI� SJ�
FYMPHMRKW��WYGL�EW�)2�������������
)2� �������������� )2� ������
������� ERH� )2� ������������ LEZI�
FIIR� EPWS� XEOIR� EW� VIJIVIRGI�
FYX�� IZIR� MJ� IRIVK]� ERH� [EXIV�
consumption during the use phase 
are listed as element to be included 
in the assessment, this study 
has been limited to the impacts 
associated with materials and 
TVSHYGXW�HYVMRK�FYMPHMRKW�PMJI�G]GPI��
EW� VIGSKRM^IH�F]�1EPQUZMWX� IX� EP��
�����
� EW� XLI� WMQTPIWX� FYMPHMRK�
related application.

8EFPI����&SYRHEVMIW�SJ�XLI�0'%�JVEQI[SVO�EHSTXIH�MR�XLI�WXYH]
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Data acquisition is the most 
conspicuous issue since buildings 
GSRXEMR� KVIEX� UYERXMXMIW� SJ� HMJJIVIRX�
QEXIVMEPW� ERH� XLI� EZEMPEFMPMX]� SJ� VIPMEFPI�
HEXE� MW� PMQMXIH�� -R� SVHIV� XS� WMQTPMJ]� XLI�
0'%� TVSGIWW�� MX� MW� MQTSVXERX� XS� WIPIGX�
the most representative data related 
XS� JI[� GLEVEGXIVMWXMG� PMJI� G]GPI� WXEKIW�
�1EPQUZMWX�IX�EP�������
�
-R� SVHIV� XS� QEREKI� XLI� HEXE� MR� ER�
STXMQM^IH� ERH� VITPMGEFPI� QERRIV�� E�
“common language” based on data 
WXVYGXYVI� ERH� GPEWWMƼGEXMSR� GSRZIRXMSR��
MW� SRI�SJ� XLI� ƼVWX� XEWO�SJ� XLI�[SVOƽS[�
development. This convention is 
RIGIWWEV]� XS� MRXIVVIPEXI� 0'%� HEXEFEWI�
[MXL�XLI�&-1�QSHIP��6ʯGO�IX�EP�������
�
-RWTMVIH� F]� XLI� IWWIRXMEP� WXITW� SJ� 0'%�
(IWMKR� MPPYWXVEXIH� F]� 7IS� IX� EP�� �����
��
[LS� TVSTSWIH� ER� MRJSVQEXMSR� ƽS[�
HMZMHIH� MRXS�� ƈ-RTYXƉ�� ƈ%REP]WMWƉ� ERH�
“Solution”, this study relies on a similar 
WXVYGXYVI��*MK��
�MR�[LMGL�
• XLI�-RTYX�WXIT�MRGPYHIW��XLI�HIƼRMXMSR�

SJ� ER� EVGLIX]TEP� I\XIVREP� IRZIPSTI�
GSRƼKYVEXMSR� GSQTPMERX� [MXL� XLI�
REXMSREP� XLIVQEP� TIVJSVQERGI�

*MKYVI����1SHYPEV�ETTVSEGL�SJ�EKKVIKEXMSR�JSV�0'%�HEXE�TVSGIWWMRK��8VMKEY\�IX�EP�������
�
*MKYVI����7XITW�SJ�&-1�FEWIH�0'%�(IWMKR��EHETXIH�JVSQ�7IS�IX�EP�������

VIKYPEXMSR��XLI�UYERXMƼGEXMSR�SJ�XLI�
envelope materials and products 
I\XIRX� XLVSYKL� %YXSHIWO� 6IZMX��
XLI� GSPPIGXMSR� SJ� XLI� 0'%� HEXE�
JVSQ� )4(W� ERH� KIRIVMG� HEXEFEWI��
XLI� TVSHYGXMSR� SJ� E� WXVYGXYVIH�
spreadsheet containing all the 
GPEWWMƼIH� QEXIVMEPW� ERH� TVSHYGXW�
IRZMVSRQIRXEP�MQTEGXW�MRJSVQEXMSR�

• XLI� %REP]WMW� WXIT� MRZSPZIW�� XLI�
IZIPSTQIRX� SJ� E� WGVMTX� [MXL�
the Autodesk Dynamo visual 
programming tool, able to associate 
the environmental impacts 
contained in the spreadsheet to 
the related materials and products 
SJ� XLI� &-1� QSHIP�� XLI� HIƼRMXMSR�
SJ� WTIGMƼG� WGLIHYPIW� MR� XLI� &-1�
TPEXJSVQ�� EFPI� XS� WLS[� XLI� SZIVEPP�
IRZMVSRQIRXEP� MQTEGXW�� SVKERM^IH�
TIV� MRHMGEXSV� ERH� PMJI� G]GPI� TLEWI�
and sorted per singular material or 
TIV�EKKVIKEXI�GSQTSRIRXW�

• XLI�3YXTYX��7SPYXMSR
�WXIT�GSRWMWXW�
MR�� XLI� HMWGYWWMSR� SJ� XLI� TSXIRXMEP�
YWIW� ERH� HIZIPSTQIRXW� SJ� XLMW�
application.
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78)4����-2498

8LI�SFNIGX�SJ� XLI�WXYH]� MW� XLI�I\XIVREP�
STEUYI� IRZIPSTI� �XLYW� I\GPYHMRK�
[MRHS[W
� SJ� E� QYPXM�WXSVI]� WXYHIRX�
VIWMHIRGI�QSHIP� ƽSSVTPER�� XLEX�[MPP� FI�
PSGEXIH� MR�&SPSKRE� �-XEP]
��8LI�FYMPHMRK�
WXVYGXYVI� MW� E� VIMRJSVGIH� GSRGVIXI�
JVEQI��ERH�XLI�I\XIVREP�[EPPW�EVI�QSWXP]�
composed by plasterboard structures 
MRWYPEXIH� [MXL� HMJJIVIRX� X]TIW� SJ�
Rockwool panels, enclosed in calcium-
WMPMGEXI� WLIIXW� ERH� ƼRMWLIH�[MXL� WOMQ�
coat layers.

8LI� I\XIVREP� IRZIPSTI� LEW� FIIR�
designed in compliance with the 
-XEPMER� VIKYPEXMSR� SR� FYMPHMRKW� XLIVQEP�
TIVJSVQERGI��(�1�������������
8LI� &-1�QSHIP� SJ� XLI� FYMPHMRK�� EX� XLI�
XMQI� SJ� XLI� WXYH]�� VIEGLIH� XLI� 03(�
����� LIRGI� MRGPYHMRK� XLI� HIƼRMXMZI�
GSRƼKYVEXMSR� SJ� XLI� IRZIPSTI�
WXVEXMKVETL]��*MK���
��
With Autodesk Revit, it was possible 
XS�GSQTYXI� XLI�I\EGX�UYERXMXMIW�SJ� XLI�
building materials generating a “wall 

schedule”.
*SV� XLI� UYERXMƼGEXMSR� SJ� XLI�
IRZMVSRQIRXEP� MQTEGXW�� WTIGMƼG�
ERH� PSGEP� )RZMVSRQIRXEP� 4VSHYGX�
(IGPEVEXMSRW��)4(
�)2�������GSQTPMERX�
have been collected, thus assuming the 
GSRWMWXIRG]�[MXL�XLI�)YVSTIER�GSRXI\X�
and with the latest environmental 
management standards. When the 
VMKLX� )4(� [EW� RSX� EZEMPEFPI�� KIRIVMG�
0'%� HEXEFEWIW� �)2� ������ GSQTPMERX
�
were used as a secondary data source.

*MKYVI�����(�ZMI[�SJ�XLI�GEWI�WXYH]�&-1�QSHIP��HIWMKRIH�[MXL�%YXSHIWO�6IZMX

*MKYVI����4SVXMSR�SJ�XLI�WTVIEHWLIIX�GSRXEMRMRK�QEXIVMEPW�IRZMVSRQIRXEP�MQTEGXW
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8LI� ƼVWX� TEVX� SJ� XLI� 0'%� EREP]WMW�
consisted in the generation, within 
XLI� 6IZMX� ƼPI�� SJ� E� RYQFIV� SJ� GYWXSQ�
parameters able to contain the 
IRZMVSRQIRXEP� MRJSVQEXMSR� XS� IQFSH]�
MR�XLI�&-1�QSHIP�
This was accomplished through the 
GVIEXMSR�SJ�WTIGMƼG�ƈWLEVIH�TEVEQIXIVWƉ�
�*MK�� �
� XS� EWWSGMEXI� [MXL� XLI� TVSNIGX�
QEXIVMEPW�JSV�E�XSXEP�SJ�����3RI�JSV�IEGL�
MRHMGEXSV�JSV�EPP�XLI�0MJI�']GPI�TLEWIW
��

8LI�QSWX�HIPMGEXI�TEVX�SJ� XLI�EREP]WMW��
FIWMHIW�� VIKEVHIH� XLI� IPEFSVEXMSR� SJ� E�
script through the visual programming 
tool Autodesk Dynamo, in order to 
VIPEXI� XLI� IRZMVSRQIRXEP� MRJSVQEXMSR�
contained in the spreadsheet to the 
&-1� QSHIP� TEVEQIXIVW�� WTIGMƼGEPP]�
GYWXSQM^IH�XS�LSWX�WYGL�HEXE�
8LI�WGVMTX��*MK������
�LEW�FIIR�HIZIPSTIH�
XS�EGGSQTPMWL�XLI�JSPPS[MRK�XEWO�

• Detecting the spreadsheet within a 
HIƼRIH�HMVIGXSV]�

Eventually, a structured spreadsheet 
�*MK�� �
� GSRXEMRMRK� EPP� XLI� GPEWWMƼIH�
materials and products environmental 
MQTEGXW�MRJSVQEXMSR�LEW�FIIR�TVSHYGIW�
JSPPS[MRK� VSFYWX� GPEWWMƼGEXMSR� VYPIW�
WYGL�EW�

• SVKERM^MRK� EPP� XLI� FYMPHMRKW�
materials per category and per 
X]TI�

• GSHMJ]MRK� ERH� MRHI\MRK� IEGL�
QEXIVMEP� [MXL� WTIGMƼG� X]TI�
mark considering the previous 
SVKERM^EXMSR�

• HIƼRMRK� E� RYQFIV� SJ� GSPYQRW�
IUYEP� XS� XLI� RYQFIV� SJ�
environmental indicators included 
MR� XLI�EREP]WMW� JSV�IEGL�0MJI�']GPI�
TLEWI�GSRWMHIVIH�JSV�E�XSXEP�SJ���1  

ZEVMEFPIW�
• assigning unique tags to each 

column in order not to create 
ambiguities with the Revit model 
GSHMƼGEXMSR�

*MKYVI����%YXSHIWO�6IZMX�WLEVIH�TEVEQIXIVW�JSV�XLI�IRZMVSRQIRXEP�MRHMGEXSVW
*MKYVI����%YXSHIWO�(]REQS�WGVMTX�ZMI[
1�8LI�TLEWIW�GSRWMHIVIH�EVI�XLVII�EW�XLI�%��%��%��ERH�XLI�%��%��TLEWIW�LEZI�FIIR�EKKVIKEXI�
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• 6IEHMRK�XLI�GSRXIRX�SJ�XLI�GIPPW�TIV�
GSPYQR��I\GPYHMRK�XLI�LIEHIVW
�EX�
WTIGMƼIH�TSWMXMSRW��MRHI\IW
�MR�XLI�
WTVIEHWLIIX�

• 'VIEXMRK� PMWXW� SJ� IPIQIRXW� ƼPPIH�
[MXL�XLI�GSRXIRX�SJ�XLI�GIPPW�

• 6IGSKRM^MRK� XLI� 6IZMX� QEXIVMEPW�
PMWXIH� MR� XLI� WTVIEHWLIIX� ƼPI� [MXL�
XLI�WEQI�HIWMKREXMSR��

• 6IGSKRM^MRK� XLI� 6IZMX� TEVEQIXIVW�
�WLEVIH� TEVEQIXIVW
� PMWXIH� MR� XLI�
WTVIEHWLIIX� ƼPI� [MXL� XLI� WEQI�
HIWMKREXMSR�

• Assigning the lists content 
incorporating the spreadsheet 
data, to Revit detected parameters 
JSV�IEGL�WTIGMƼG�QEXIVMEP�

• %R� I\EQTPI� SJ� XLI� GSVVIGX� VYR� SJ�
XLI�WGVMTX�JSV�E�QEXIVMEP�MW�WLS[R�MR�
ƼKYVI���

%X� XLMW� TSMRX� MX� [EW� TSWWMFPI� XS� HIƼRI�
WTIGMƼG� WGLIHYPIW� MR� 6IZMX�� MR� SVHIV�
XS� ZMWYEPM^I� XLI� SZIVEPP� IRZMVSRQIRXEP�
MQTEGXW�� SVKERM^IH� TIV� MRHMGEXSV�
ERH� PMJI� G]GPI� TLEWI� ERH� WSVXIH� TIV�
singular material and per aggregate 
components. Revit schedules, actually, 
EGX�EW�WMQTPMƼIH�WTVIEHWLIIX��EPPS[MRK�
to run easy operation between the cells. 
8LMW� EXXVMFYXI� IREFPIH� XLI� GVIEXMSR� SJ�
other custom parameters intended 
XS� GEPGYPEXI� XLI� 0'%� SYXGSQIW� F]�
QYPXMTP]MRK� XLI�YRMXEV]� MQTEGXW� JSV� XLI�
EGXYEP�QEXIVMEPW�UYERXMXMIW� �*MK�������
��
%PWS� XLI� KVERH� XSXEP� SJ� IEGL� MQTEGX�
indicator was calculated through the 
Revit schedules.

78)4����398498

8LI�ETTPMGEXMSR�SJ�E�GYWXSQ�WGVMTX�[MXL�
E� :MWYEP� 4VSKVEQQMRK� XSSP� WYGL� EW�
Autodesk Dynamo in order to interrelate 
HEXE�GSRXEMRIH�MR�I\XIVREP�WTVIEHWLIIX�
[MXL� XLI�&-1�QSHIP� IPIQIRXW�� TIVQMXW�
E�JYPP�GYWXSQM^EXMSR�SJ�XLI�0'%�EREP]WMW�
HITIRHMRK� SR� XLI� KSEP�� -X� GER� FI�
IQTPS]IH�JSV�HIWMKR�TYVTSWIW�MR�SVHIV�
to compare and select the materials 
with the lower environmental loads or 
MX�GER�FI�YWIH�XS�JYPƼP�XLI�VIUYMVIQIRXW�
SJ� XLSWI� 7YWXEMREFMPMX]� 6EXMRK� 8SSPW�
MRGPYHMRK� 0'%� GVIHMXW�� WYGL� EW� 0))(��

*MKYVI����4SVXMSR�SJ�XLI�WGVMTX�WLS[MRK�XLI�RSHIW�JSV�EWWMKRMRK�XLI�ZEPYIW�XS�XLI�TEVEQIXIVW
*MKYVI����*MPPIH�TEVEQIXIVW�[MXL�0'%�HEXE�JSV�E�QEXIVMEP�MR�6IZMX
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*MKYVI����4SVXMSR�SJ�6IZMX�WGLIHYPI�MRHMGEXMRK�XLI�0'%�SYXTYXW�JSV�XLI�I\XIVREP�IRZIPSTI�[EPP�X]TIW
*MKYVI�����4SVXMSR�SJ�6IZMX�WGLIHYPI�MRHMGEXMRK�XLI�0'%�SYXTYXW�JSV�XLI�QEXIVMEPW�GSQTSWMRK�XLI�I\XIVREP�IRZIPSTI

(+2&�SV�+VIIR�7XEV�
8LI� WGLIHYPIW� EVI� GYWXSQM^EFPI��
EPPS[MRK� TVEGXMXMSRIVW� XS� ZMWYEPM^I�
XLI� MRJSVQEXMSR� MR� XLI� TVIJIVVIH� [E]�
HITIRHMRK�SR�XLI�KSEP�SJ�XLI�EREP]WMW���
&IMRK� E� TMPSX� WXYH]�� XLI� [SVOƽS[� WXMPP�
WYJJIVW� JVSQ� GSQTPI\MX]� MR� VYRRMRK�
some step, as it requires manual data 
IRXV]� JSV� XLI� WTVIEHWLIIX� ERH� XLI�
QERYEP�GVIEXMSR�SJ�GYWXSQ�TEVEQIXIVW�
MR�6IZMX�XS�LSWX�XLI�I\XIVREP�HEXE��
Further development could boost the 
GSRZIRMIRGI� SJ� WYGL� ER� ETTVSEGL��
leading to innovative, comprehensive 
and reliable applications. 

(-7'977-32�

3RI� SJ� XLI� GVYGMEP� XEWO� SJ� MRXIKVEXMRK�
0'%�ERH�&-1��MW�SFXEMRMRK�E�GSRZIRMIRX�
HIGMWMSR�QEOMRK�QIXLSH�WYMXEFPI�JSV�XLI�
designers on a day-to-day basis without 
LEZMRK� E� TEVXMGYPEV� 0'%� I\TIVXMWI�
�%RXʬR�ERH�(ME^������
��4IVJSVQMRK�0'%�
ETTPMGEXMSRW� [MXL� VIEWSREFPI� IJJSVX� MW�
an ambition to provide design guidance 
[LMPI�QSRMXSVMRK� XLI� GSRWIUYIRGIW� SJ�
HIWMKR�HIGMWMSRW��6ʯGO�IX�EP�������
�
'YVVIRXP]��WIZIVEP�EWWIWWQIRX�XSSPW�JSV�
construction process are available and 
can be considered a reliable opportunity 
IWTIGMEPP]� JSV� XLI� IEW]� EGGIWW�
provided to several environmental 

impact databases but, when data 
MRGSQTEXMFMPMX]� FIX[IIR� HMJJIVIRX� XSSPW�
occurs, they might not allow universal 
IZEPYEXMSRW� �%RXʬR� ERH� (ME^�� ����
��
VIWYPXMRK� MR� E� XMQI�GSRWYQMRK� JSVQEX�
GSRZIVWMSR� �0II� IX� EP�� �����
� [MXL�
XLI� VMWO� SJ� LMRHIVMRK� XLI� TSWWMFMPMX]� SJ�
JEMV� GSQTEVMWSRW� FIX[IIR� FYMPHMRK�
materials and products as well as 
FIX[IIR�HMJJIVIRX�HIWMKR�STXMSRW��
-R� PMXIVEXYVI�� MX� MW� PMOIP]� XS� ƼRH� E�
RYQFIV� SJ� TSWWMFPI� WSPYXMSRW� MR�
order to conduct reliable and, within 
certain circumstances, comparable 
EWWIWWQIRXW�� -R� XLI� QENSVMX]� SJ�
GEWIW�� XLIWI�WSPYXMSRW� MQTP]�WMQTPMƼIH�
QIXLSHW� XLEX� JEGMPMXEXI� HEXE� GSPPIGXMSR�
and analysis completion. 
8LI�YWI�SJ�&-1�MW�WTVIEHMRK�VETMHP]�ERH��
JSV�HIWMKRIVW�ERH�HIGMWMSR�QEOIVW��XLMW�
technology can represent a valid means 
XS� JEGMPMXEXI� 0'%� EREP]WMW� EX� HMJJIVIRX�
scales. 
)ZIR� MJ� EX� IEVP]� HIWMKR� WXEKIW� &-1�
models usually reach only a low 
0IZIP� SJ� (IZIPSTQIRX� �03(
� XLYW�
RSX� TVSZMHMRK� WYƾGMIRX� HEXE� XS� FI�
YWIH� MR� E� GSQTVILIRWMZI� 0'%� �4IRK��
����
�� EW� WYKKIWXIH� F]� 6ʯGO� IX� EP���
�����
�� EKKVIKEXMRK� XLI� IRZMVSRQIRXEP�
database at a building element level can 
EPPS[� XS� GSRHYGX� VIPMEFPI� 0'%� EPWS� EX�
initial phases. 
1SVISZIV�� XLI�GETEGMX]�SJ�&-1� XSSPW� XS�
IEWMP]�TVSHYGI��ERH�TVSZMHI�EGGIWW�XS
�
XLI�FMPP�SJ�QEXIVMEPW�UYERXMXMIW��EPPS[W�E�
GSRXMRYSYW�VIEP�XMQI�YTHEXI�SJ�XLI�0'%�
evaluation, as the project acquires a 
KVIEXIV� PIZIP� SJ� HIXEMPW�� LIRGI�E� LMKLIV�
03(��
-R� PMRI�[MXL�SXLIV�I\TIVMIRGIW� JSYRH� MR�
literature (Shadram and Mukkavaara, 
����
� IRHSVWMRK� XLI� YWI� SJ� ZMWYEP�
WGVMTXMRK� XSSPW�� XLI� TVSTSWIH�[SVOƽS[�
IQTPS]IH� %YXSHIWO� (]REQS� JSV� XLI�
MRXIKVEXMSR� FIX[IIR� XLI� &-1� WSJX[EVI�
ERH� XLI� I\XIVREP� HEXE� WSYVGIW�� XLYW�
allowing progressive assessment 
updates. 
3XLIV� OI]� EWTIGXW� GSRWMHIVIH� MR� SVHIV�
to obtain comparable assessments, 
[IVI��WIXXMRK�E�RYQFIV�SJ�KVSYRH�VYPIW�
and conventions to adopt, both in the 
WTVIEHWLIIX� WXVYGXYVI� ERH� MR� XLI� &-1�

S. Politi, G. Bergonzoni, 
I. W. J. Cincotta, F. Sampietro

LCA Analysis Through a Visual Programming Tool: 
:RUNࢾRZ�RQ�D�%,0�0RGHO�&DVH�6WXG\
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8LMW�TETIV�TVSTSWIH�E�WEQTPI�[SVOƽS[�
SJ� E� WMQTPMƼIH� &-1�0'%� MRXIKVEXMSR�
XLVSYKL� XLI� IQTPS]QIRX� SJ� E� :MWYEP�
7GVMTXMRK� XSSP�� EHHVIWWMRK� WSQI�SJ� XLI�
VIUYMVIQIRXW�I\TVIWWIH�MR�XLI�PMXIVEXYVI�
[MXL� VIJIVIRGI� XS� IRZMVSRQIRXEP�
assessment at initial stages and 
WMQTPMƼGEXMSR� ETTVSEGLIW� XS� 0'%��
aiming at providing a reliable overview 
SJ� HMJJIVIRX� QEXIVMEPW� ERH� TVSHYGXW�
alternatives.
Such an approach has shown to imply 
WSQI� FIRIƼXW� MR� TIVJSVQMRK� 0'%�
EREP]WMW�[MXLMR�E�&-1�IRZMVSRQIRX��[MXL�
VIWTIGX� XS� STIVEXMSREP� JIEWMFMPMX]� ERH�
economic convenience, as well as some 
HVE[FEGOW� VIWYPXMRK� JVSQ� YRVIWSPZIH�
0'%� MWWYIW� ERH� QIXLSHSPSKMGEP�
limitations.
-R� PMRI�[MXL�SXLIV�I\TIVMIRGIW� JSYRH� MR�
PMXIVEXYVI��HIEPMRK�[MXL�I\MWXMRK�QIXLSHW�
ERH� XSSPW� JSV� IJJIGXMZIP]� MRXIKVEXI� &-1�
ERH� 0'%� EREP]WMW� �%RXʬR� ERH� (ME^��
����
��XLMW�TETIV�VIGSKRM^I�XLEX�JYVXLIV�
HIZIPSTQIRXW�EVI�VIUYMVIH�MR�XLMW�ƼIPH�
-RXIVSTIVEFMPMX]� FIX[IIR� &-1� QSHIPW�
ERH� 0'%� XSSPW� RIIHW� MQTVSZIQIRXW�
ERH� HEXE� I\GLERKI� JSV� EYXSQEXMG�
EWWSGMEXMSR� SJ� IEGL� FYMPHMRK� QEXIVMEP�
and products with the unit processes 
HYVMRK� XLI� PMJI� G]GPI� MW� WXMPP� E� VIPIZERX�
GLEPPIRKI� �7SYWX�:IVHEKYIV� IX� EP���
����
�
&YMPHMRK� -RJSVQEXMSR� 1SHIPPMRK� �&-1
�
is providing a great improvement in 
XLI� SZIVEPP� MRJSVQEXMSR� QEREKIQIRX�
VIKEVHMRK� IZIV]� TLEWI� SJ� XLI� FYMPHMRK�
TVSGIWW�� JSWXIVMRK� XLI� EGLMIZIQIRX� SJ�
FIXXIV�TVSNIGX�TIVJSVQERGI�ERH�UYEPMX]��
Further developing the interoperability 
FIX[IIR�&-1�HIWMKRW�ERH�0'%�EREP]WMW��
can concur to the improvement and the 
IEWI� SJ� MRXIKVEXIH� HIWMKR� [LMGL� GER�
FI� WIIR� EW� E� OI]� JEGXSV� MR� EGLMIZMRK�
WYWXEMREFMPMX]��%RXʬR�ERH�(ME^������
�

XSSP�� FEWMRK� SR� XLI� KSEP� ERH� WGSTI� SJ�
XLI�EREP]WMW��ERH�VIJIVVMRK�XS�XLI�WEQI�
standards and regulations depending 
SR�XLI�GSRXI\X�SJ�XLI�WXYH]��
8LI� FIRIƼX� SJ� TIVJSVQMRK� WYGL� ER�
integration employing the proposed 
QIXLSH�EVI�
• easy access to the actual quantities 

ERH� EXXVMFYXIW� SJ� GSRWXVYGXMSR�
QEXIVMEPW� ERH� TVSHYGXW� SJ� XLI�
building, thus avoiding manual 
HEXE�IRXV]�

• EYXSRSQ]� SJ� EHETXMRK� XLI�
assessment variables (e.g. 
study boundaries, environmental 
MRHMGEXSVW
� XS� HMJJIVIRX� EREP]WMW�
scopes, depending on personal 
I\TIVXMWI�ERH�IZEPYEXMSR�KSEPW�

• STTSVXYRMX]�SJ�GSQTEVMRK�HMJJIVIRX�
design alternatives, especially with 
regard to materials and products, 
VIWYPXMRK� MR� ER� IJJIGXMZI� HIGMWMSR�
QEOMRK�XSSP�

• GETEGMX]� SJ� VIEP�XMQI� EWWIWWQIRX�
EW�XLI�TVSNIGX�PIZIP�SJ�HIXEMP�IZSPZIW��
JVSQ� XLI� IEVP]� HIWMKR� WXEKIW� XS�
the conclusive ones, without re-
MQTSVXMRK� XLI� &-1� QSHIP� MRXS�
I\XIVREP� 0'%� TPEXJSVQ� IZIV]� XMQI�
XLI�QSHIP�GLERKIW�

• STTSVXYRMX]� SJ� XEOMRK� EHZERXEKI�
SJ� E� WXVYGXYVIH� WTVIEHWLIIX� JSV�
materials and product that can be 
updated with new elements and 
IRZMVSRQIRXEP� MRJSVQEXMSR� ERH��
XLIVIJSVI�� MX�GER�FI�VI�IQTPS]IH�MR�
JYVXLIV�EREP]WMW�

This paper also evidences certain 
MRGSRZIRMIRGMIW�WYGL�EW�
• producing a spreadsheet implies 

a robust structure in naming 
ERH� GPEWWMJ]MRK� QEXIVMEPW� ERH�
environmental impacts, resulting 
in an accurate but time-consuming 
manual data entry since is still not 
achievable to obtain an automatic 
HEXE� MQTSVX� JVSQ� )4(W� SV� SXLIV�
0'%� HEXEFEWIW� MRXS� XLI� &-1�
QSHIPW�

• GSPPIGXMRK� VIPMEFPI� HEXE� JVSQ�
GIVXMƼIH�WSYVGIW��WYGL�EW�)4(W��MW�
still a delicate step since it depends 
SR�XLI�EZEMPEFMPMX]�SJ�HEXE�JSV�EPP�XLI�

TVSNIGX�QEXIVMEPW�ERH�TVSHYGXW�
• XLI�EGGYVEG]�MR�TIVJSVQMRK�XLI�0'%�

ERH� XLI� VITVIWIRXEXMZIRIWW� SJ� XLI�
outcomes, depends greatly on the 
UYEPMX]�SJ�XLI�&-1�QSHIP�

• XLI� MWWYI� SJ� GEPGYPEXMRK� ERH�
automatically including aspects 
WYGL�EW�XVERWTSVXEXMSR�MRJSVQEXMSR��
construction techniques, materials 
and product maintenance, is still 
TVSFPIQEXMG� HYI� XS� XLI� HMJJIVIRX�
JIEXYVIW� ERH� PSGEXMSRW� SJ� IEGL�
TVSNIGX�

8LMW� WEQTPI� [SVOƽS[�� IZIR� MJ� ETTPMIH�
on just one case study does not 
PMQMX� XLI� ZEPMHEXMSR� SJ� XLI� QIXLSH��
WMRGI� XLI� KVSYRH� TVSGIHYVIW� JSV� XLI�
environmental data processing and its 
MRXIKVEXMSR� MRXS� XLI� &-1� IRZMVSRQIRX�
HS� RSX� HITIRH� SR� HMJJIVIRX� FYMPHMRKW�
HIWMKR� TVSGIWW� ERH� HMJJIVIRX� FYMPHMRKW�
X]TSPSKMIW��6ʯGO�IX�EP�������
�
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�)UHTXHQWO\�$VNHG�4XHVWLRQV�$ERXW�WKH�1DWLRQDO�
%,0�6WDQGDUG��8QLWHG�6WDWHV̹��2EXMSREP�&-1�
7XERHEVH���9RMXIH�7XEXIW��%ZEMPEFPI�EX��LXXTW���[[[�
REXMSREPFMQWXERHEVH�SVK�JEU��6IXVMIZIH�(IGIQFIV�
�����

̸/HYHO�RI�'HYHORSPHQW�6SHFLͤFDWLRQ̹��&-1�*SVYQ��
%ZEMPEFPI�EX��LXXTW���FMQJSVYQ�SVK�PSH���6IXVMIZIH�
.YP]������

%-%������
. *XLGH��,QVWUXFWLRQV�DQG�&RPPHQWDU\�
WR�WKH������$,$�'LJLWDO�3UDFWLFH�'RFXPHQWV��

%ǞȰȨǚǙǝǞ��.���ɱ�8ǤǝǚǞȲȳȱǡ��.�������
. A guide 
WR�XQGHUVWDQGLQJ�WKH�HPERGLHG�LPSDFWV�RI�
FRQVWUXFWLRQ�SURGXFWV��'SRWXVYGXMSR�4VSHYGXW�
%WWSGMEXMSR����������

%Ǟǘ̈́Ǟ��0��ʀ���ɱ�(ǣȳǒ��.�������
. ,QWHJUDWLRQ�RI�OLIH�
F\FOH�DVVHVVPHQW�LQ�D�%,0�HQYLURQPHQW��4VSGIHME�
)RKMRIIVMRK������������

%ǒȳǚǣ��6�������
. ,QWHJUDWHG�HQHUJ\�DQG�
HQYLURQPHQWDO�OLIH�F\FOH�DVVHVVPHQW�RI�RIͤFH�
EXLOGLQJ�HQYHORSHV��)RIVK]�ERH�&YMPHMRKW������
�������

&ȳǙȲȳǥǣǠǠ��.���*ǠȳǥȨǚ��*���0ȨǜȨȱǤ��1���ɱ�*ǣǙȱǤȨǚ��
1�������
. $SSOLFDWLRQ�RI�OLIH�F\FOH�DVVHVVPHQW�WR�
HDUO\�VWDJH�EXLOGLQJ�GHVLJQ�IRU�UHGXFHG�HPERGLHG�
HQYLURQPHQWDO�LPSDFWV� Building and Environment, 
����������

&ǗǓǠȨ��1���&ǚȳȨǘ��.���ɱ�%ǗȰȨǞȳȨǚǘ��%�������
. /LIH�
F\FOH�DVVHVVPHQW�LQ�WKH�FRQVWUXFWLRQ�VHFWRU��
$�UHYLHZ� Renewable and Sustainable Energy 
6IZMI[W��������������

'ǤǝǞǥ��;��/���/Ǘǟȳǚ��7���,ȳȳǙ��'��8���&ȨǤȨǣǚǓ��7��1���
'ǝǜǠȨǞ��0���ɱ�3ȨǓ��1�������
. Understanding and 
LQWHUSUHWLQJ�EDVHOLQH�SHUFHSWLRQV�RI�VXVWDLQDELOLW\�
LQ�FRQVWUXFWLRQ�DPRQJ�FLYLO�HQJLQHHUV�LQ�WKH�8QLWHG�
6WDWHV��.SYVREP�SJ�QEREKIQIRX�MR�IRKMRIIVMRK��
����
����������

)ȰǕȳǚȰǙ��&�������
. Rough guide to sustainability.

)Ȩ&�+ǗǣȰȨ�4ǚǝǢȨȱǘ������
�3TIVEXMSREP�+YMHERGI�
JSV�0MJI�']GPI�%WWIWWQIRX�7XYHMIW�SJ�XLI�)RIVK]�
)ƾGMIRX�&YMPHMRKW�-RMXMEXMZI��%ZEMPEFPI�EX�LXXT���
[[[�IIFKYMHI�IY���VIXVMIZIH�SR�.YP]������

)2�-73�������������������
, %XLOGLQJ�LQIRUPDWLRQ�
PRGHOV���,QIRUPDWLRQ�GHOLYHU\�PDQXDO�3DUW����
0HWKRGRORJ\�DQG�IRUPDW��)YVSTIER�'SQQMXXII�JSV�
7XERHEVHM^EXMSR��')2
�

)2�-73�������������������
, %XLOGLQJ�LQIRUPDWLRQ�
PRGHOV���,QIRUPDWLRQ�GHOLYHU\�PDQXDO�3DUW����
,QWHUDFWLRQ�IUDPHZRUN��)YVSTIER�'SQQMXXII�JSV�
7XERHEVHM^EXMSR��')2
�

,�.��/ȳǞǥ������
. 'HYHORSPHQW�RI�D�V\VWHPDWLF�
PRGHO�IRU�DQ�DVVHVVPHQW�WRRO�IRU�VXVWDLQDEOH�
EXLOGLQJV�EDVHG�RQ�D�VWUXFWXUDO�IUDPHZRUN� Energy 
&YMPH�������

/ȨǠǠȨǞȲȨǚǥȨǚ��(���ɱ�%ǠǘǤȳǗǙ��,��.�������
. 
5HOHYDQFH�RI�VLPSOLͤFDWLRQV�LQ�/&$�RI�EXLOGLQJ�

FRPSRQHQWV��&YMPHMRK�ERH�)RZMVSRQIRX������
��
��������

0ȨȨ��7���8ȳȨ��7���6ǝǤ��7���ɱ�/ǣǟ��8�������
. Green 
WHPSODWH�IRU�OLIH�F\FOH�DVVHVVPHQW�RI�EXLOGLQJV�
EDVHG�RQ�EXLOGLQJ�LQIRUPDWLRQ�PRGHOLQJ��IRFXV�RQ�
HPERGLHG�HQYLURQPHQWDO�LPSDFW� Sustainability, 
����
��������������

0ǝȲȳȱȱȳǚǝ��+���;ǣȲȨǚǥ��%��,���'Ȩȱǣ��+���1ȳǞǞǣ��1���
0ǝǠǠǣ��2���ɱ�&ȨǚȳǚȰǣ��9�������
. 3DUDPHWULF�GHVLJQ�
WR�PLQLPL]H�WKH�HPERGLHG�*+*�HPLVVLRQV�LQ�D�
=(%��)RIVK]�ERH�&YMPHMRKW���������������

1ȳȱ+ǚȳǕ�,ǣǠǠ�'ǝǞǙǘǚǗȱǘǣǝǞ������
. 
6PDUW0DUNHW�5HSRUW��*UHHQ�%,0��+RZ�%XLOGLQJ�
,QIRUPDWLRQ�0RGHOLQJ�LV�&RQWULEXWLQJ�WR�*UHHQ�
'HVLJQ�DQG�&RQVWUXFWLRQ�

1ȳǠǟǛǖǣǙǘ��8���+ǠȳǗǟȳǞǞ��1���7ȱȳǚǜȨǠǠǣǞǣ��7���
>ȳȲȳǠǒȳ��-���%ǚȳǞȰȳ��%���0ǠȨǚȳ��)���ɱ�(̿ȳǒ��7�������
. 
/LIH�F\FOH�DVVHVVPHQW�LQ�EXLOGLQJV��7KH�(16/,&�
VLPSOLͤHG�PHWKRG�DQG�JXLGHOLQHV��)RIVK]������
��
����������

2ȳǢǢȳǚ��1���*ǣǥǗȨǣǚȨȰǝ��/���4ȳǠǗǟȲǝ��1���ɱ�
,ȳȰȰȳȰ��%�������
� ,QWHJUDWLRQ�RI�%,0�DQG�/&$��
(YDOXDWLQJ�WKH�HQYLURQPHQWDO�LPSDFWV�RI�EXLOGLQJ�
PDWHULDOV�DW�DQ�HDUO\�VWDJH�RI�GHVLJQLQJ�D�W\SLFDO�
RIͤFH�EXLOGLQJ��.SYVREP�SJ�&YMPHMRK�)RKMRIIVMRK������
��������

3ǚǘǣǒ��*��'ȳǙǘȨǠǠǙ��+��7ǝǞǞȨǟȳǞǞ������
��
6XVWDLQDELOLW\�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��D�UHYLHZ�
RI�UHFHQW�GHYHORSPHQWV�EDVHG�RQ�/&$��'SRWXV��
&YMPH��1EXIV��������Ɓ���

4ȳȱǤȨǥǝ�8ǝǚǥȳǠ������
, Introduction to the 
HQYLURQPHQWDO�LPSDFW�RI�FRQVWUXFWLRQ�DQG�EXLOGLQJ�
PDWHULDOV��,Q��)��3DFKHFR�7RUJDO��/��)��&DEH]D��-��
/DEULQFKD�DQG�$��GH�0DJDOKLLHV��(GV��(FR�(IͤFLHQW�
&RQVWUXFWLRQ�DQG�%XLOGLQJ�0DWHULDOV��/LIH�&\FOH�
$VVHVVPHQW��/&$���)GS��0E�FIPPMRK�ERH�'EWI�
7XYHMIW�������

4ȨǞǥ��'�������
� &DOFXODWLRQ�RI�D�EXLOGLQJ
V�OLIH�
F\FOH�FDUERQ�HPLVVLRQV�EDVHG�RQ�(FRWHFW�DQG�
EXLOGLQJ�LQIRUPDWLRQ�PRGHOLQJ��.SYVREP�SJ�'PIERIV�
4VSHYGXMSR���������������

6͇ȱǡ��1���,ǝǠǠȲȨǚǥ��%���,ȳȲȨǚǘ��+���ɱ�4ȳǙǙȨǚ��
%�������
� /&$�DQG�%,0��9LVXDOL]DWLRQ�RI�
HQYLURQPHQWDO�SRWHQWLDOV�LQ�EXLOGLQJ�FRQVWUXFWLRQ�
DW�HDUO\�GHVLJQ�VWDJHV� Building and Environment, 
�������������

7Ȩǝ��7���8ǗȱǡȨǚ��7���ɱ�2ȨǕǘǝǞ��4�������
. 
$XWRPDWHG�PDWHULDO�VHOHFWLRQ�DQG�HQYLURQPHQWDO�
DVVHVVPHQW�LQ�WKH�FRQWH[W�RI��'�EXLOGLQJ�
PRGHOOLQJ��.SYVREP�3J�+VIIR�&YMPHMRK�����
��������

7ǝǗǙǘ�:ȨǚȰȳǥǗȨǚ��&���0ǠȳǘȳǙ��'���ɱ�+ȳǚȱ̿ȳ�
1ȳǚǘ̿ǞȨǒ��%�������
� 6LPSOLͤFDWLRQ�LQ�OLIH�F\FOH�
DVVHVVPHQW�RI�VLQJOH�IDPLO\�KRXVHV��$�UHYLHZ�RI�
UHFHQW�GHYHORSPHQWV� Building and Environment, 
�������������

8ǚǣǥȳǗǔ��(���%ǠǠȳȱǡȨǚ��/���ɱ�(Ȩ�8ǚǝǓȨǚ��*�������
� 
0RGHO�IRU�WKH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�

%LEOLRJUDSK\
%LEOLRJUD௕D

RI�QHLJKERXUKRRGV��;-8�8VERWEGXMSRW�SR�)GSPSK]�
ERH�XLI�)RZMVSRQIRX���������������

9ǞǣǘȨȰ�2ȳǘǣǝǞǙ�)ǞǖǣǚǝǞǟȨǞǘ�4ǚǝǥǚȳǟǟȨ�
�����
� %XLOGLQJV�LQYHVWLQJ�LQ�HQHUJ\�DQG�
UHVRXUFH�HIͤFLHQF\��8QLWHG�1DWLRQV�(QYLURQPHQW�
3URJUDPPH��6XVWDLQDEOH�%XLOGLQJV�DQG�
&RQVWUXFWLRQ�,QLWLDWLYH�DQG�WKH�&HQWUDO�(XURSHDQ�
8QLYHUVLW\�

;ǝǞǥ��.��/��;���ɱ�>ǤǝǗ��.�������
� Enhancing 
HQYLURQPHQWDO�VXVWDLQDELOLW\�RYHU�EXLOGLQJ�OLIH�
F\FOHV�WKURXJK�JUHHQ�%,0��$�UHYLHZ. Automation in 
'SRWXVYGXMSR��������������

=ǗȳǞ��=���ɱ�=ǗȳǞ��.�������
� 7KH�WKHRU\�DQG�
IUDPHZRUN�RI�LQWHJUDWLRQ�GHVLJQ�RI�EXLOGLQJ�
FRQVXPSWLRQ�HIͤFLHQF\�EDVHG�RQ�%,0��4VSGIHME�
)RKMRIIVMRK����������������

S. Politi, G. Bergonzoni, 
I. W. J. Cincotta, F. Sampietro

LCA Analysis Through a Visual Programming Tool: 
:RUNࢾRZ�RQ�D�%,0�0RGHO�&DVH�6WXG\


