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$%675$&7�
7KLV� VWXG\� DLPV� WR� XQGHUVWDQG� WKH� LQWHUDFWLRQV�
EHWZHHQ�DUFKLWHFWV�DQG�HQJLQHHUV�RQ�D�VDPSOH�SURMHFW�
XVLQJ� D� GHYHORSHG�ZRUNIORZ�PDS�� 7KH� LFRQRJUDSK\�
RI� WKH�ZRUNIORZ�PDS� VKRZV� WKH� OHYHO�RI� FRQILGHQFH�
LQ�WKH�H[FKDQJHG�LQIRUPDWLRQ��DQG�WKH�VSHFLILF�GHWDLOV�
RI�HDFK�LQIRUPDWLRQ�H[FKDQJH��7KLV�PDS�LV�GHYHORSHG�
WR�VXSSRUW�WKH�ZRUN�RI�DUFKLWHFWV�DQG�HQJLQHHUV�LQ�WKH�
%,0�HQHUJ\� PRGHOLQJ� SURFHVV�� %\� FUHDWLQJ� DQ�
LPSOHPHQWDWLRQ� WHPSODWH� IRU� WKH�ZRUNIORZ�PDS�� WKLV�
VWXG\� VKRZV� KRZ� LW� FDQ� H[SRVH� SLWIDOOV� DQG�
WHFKQLFDOLWLHV�WKDW�RIWHQ�GHUDLO�FXUUHQW�SUDFWLFHV��,W�FDQ�
DOVR� KHOS� RZQHUV� PDNH� GHFLVLRQV� DQG� SURMHFW�
PDQDJHUV� EHWWHU� XQGHUVWDQG� ZRUNIORZ� LPSURYHPHQW�
RSSRUWXQLWLHV��

,1752'8&7,21�
7RGD\¶V�LQFUHDVHG�IRFXV�RQ�HQHUJ\�HIILFLHQF\��VWULFWHU�
FRGHV�� DQG� VXVWDLQDELOLW\� KDV� GULYHQ� WKH� GHPDQG� IRU�
WKH� EXLOGLQJ� LQGXVWU\� WR� SHUIRUP� FRPSUHKHQVLYH�
HQHUJ\� DQDO\VLV� RQ� SURMHFWV�� HLWKHU� DV� SDUW� RI� DQ�
HQHUJ\� DXGLW� RU� LQFOXGHG� LQ� WKH� GHVLJQ� SURFHVV�
�$PHULFDQ� ,QVWLWXWH� RI� $UFKLWHFWV�� ������� &DOLIRUQLD�
OHDGV� WKH� ZD\� LQ� WKLV� UHJDUG�� 7KH� &DOLIRUQLD� 3XEOLF�
8WLOLWLHV� &RPPLVVLRQ¶V� =HUR� 1HW� (QHUJ\� �=1(��
$FWLRQ�3ODQ� VWDWHV� WKDW�E\������DOO�QHZ�FRPPHUFLDO�
EXLOGLQJV�ZLOO�QHHG�WR�EH�]HUR�QHW�HQHUJ\�DQG�����RI�
DOO�H[LVWLQJ�EXLOGLQJV�ZLOO�KDYH�WR�EH�FRQYHUWHG�WR�EH�
]HUR�QHW�HQHUJ\��=1(�6WDNHKROGHUV���������7KH�RQO\�
ZD\� WKHVH� WDUJHWV� FDQ� EH� DFKLHYHG� LV� LI� HQHUJ\�
DQDO\VLV�WRROV�DUH�XWLOL]HG�EHWWHU�WKDQ�WKH\�DUH�WRGD\��
3DUDOOHO� WR� WKH� JURZLQJ� GHPDQG� IRU�� DQG� XVH� RI��
VRSKLVWLFDWHG� WRROV� WR�HQKDQFH�HQHUJ\�HIILFLHQF\�� WKH�
EXLOGLQJ� LQGXVWU\� LV� WXUQLQJ� WR�%XLOGLQJ� ,QIRUPDWLRQ�
0RGHOLQJ� �%,0�� IRU� HQKDQFHG� LQWHJUDWLRQ� EHWZHHQ�
GLVFLSOLQHV� LQ� WKH� SURGXFWLRQ� RI� SURMHFWV�� 2QFH�
VWDQGDUG� FRPSXWHU�DLGHG� GUDIWLQJ� WRROV� DUH� EHLQJ�
UHSODFHG� E\�%,0� VROXWLRQV��ZKLFK� LQFRUSRUDWH� WKUHH�
GLPHQVLRQDO� PRGHOLQJ� ZLWK� VPDUW� IHDWXUHV� WR� HDVH�
FRRUGLQDWLRQ� DQG� GHVLJQ� IOH[LELOLW\�� ,QGXVWU\�ZLGH�
DGDSWDWLRQ�RI�%,0�VXUJHG�IURP�����LQ������WR�����
LQ�������0F*UDZ�+LOO�&RQVWUXFWLRQ���������
:KLOH� LW�ZRXOG� VHHP�REYLRXV� WKDW� WKH� LQWHJUDWLRQ�RI�
%,0�DQG�HQHUJ\�PRGHOLQJ�WHFKQRORJLHV�VKRXOG�EH�WKH�
QDWXUDO� QH[W� VWHS� LQ� DQDO\]LQJ� DQG� UHGXFLQJ� HQHUJ\�
XVH��LQFUHDVLQJ�DLU�TXDOLW\��DQG�DFKLHYLQJ�=1(�JRDOV��
WKH� UHDOLW\� LV� WKDW� FRPPXQLFDWLRQ�EHWZHHQ�DUFKLWHFWV�

DQG� HQJLQHHUV�� H[SHUWV� LQ� WKHLU� UHVSHFWLYH� PRGHOLQJ�
SURWRFROV�� LV� QRW� HIIHFWLYH� DQG� WKHLU� H[SHFWDWLRQV� DUH�
RIWHQ� QRW� SURSHUO\� DOLJQHG�� ³7KHUH� DSSHDUV� WR� EH� D�
GLVFRQQHFW� LQ� WKH� SURIHVVLRQ� EHWZHHQ� ZKDW� VRPH�
SDUWLHV� WKLQN� LV� KDSSHQLQJ� DQG� ZKDW� LV� DFWXDOO\�
KDSSHQLQJ�´��%HFHULN�*HUEHU�HW�DO���������

0,6$/,*10(17�2)�(;3(&7$7,216�
$V� DUFKLWHFWV� DQG� EXLOGLQJV� HQJLQHHUV� FROODERUDWH� LQ�
WKH� EXLOGLQJ� GHVLJQ� SURFHVV�� WKH\� H[FKDQJH�
LQIRUPDWLRQ�RQ�D�UHJXODU�EDVLV��7KH\�ZRUN�VHSDUDWHO\�
WRZDUG� D� FRPPRQ� JRDO� DQG� KDYH� PHHWLQJV� WR�
V\QFKURQL]H� WKHLU� GHYHORSPHQW�� 0RVW� RI� WKLV�
ZRUNIORZ� LV� QRW� GRFXPHQWHG� DQG� LV� EDVHG� RQ� WKH�
SUDFWLFH� DQG� H[SHULHQFH� RI� GHFDGHV�� (YHQ� WKRXJK� LQ�
UHFHQW� \HDUV�PDQ\�PHWKRGV� DQG� WRROV� RI� WKH� GHVLJQ�
KDYH�FKDQJHG�RQ�ERWK�VLGHV��WKHVH�LPSURYHPHQWV�DUH�
QRW�FKDQJLQJ� WKH�SURFHVV� ±� WKH\� WDUJHW� WKH� VDPH�ROG�
SURFHVV� ZLWK� LWV� IXQGDPHQWDO� VKRUWFRPLQJV�� DQG� GR�
QRW� DGYDQFH� WKH� VWDWH� RI� WKH� DUW�� $V� WKH\� OHDYH� WKH�
PHHWLQJ�WDEOH��DUFKLWHFWV�DQG�HQJLQHHUV�KDYH�GLIIHUHQW�
H[SHFWDWLRQ� DERXW� ZKDW� WKH� RWKHU� VLGH� LV� JRLQJ� WR�
GHOLYHU� WR� WKH� QH[W�PHHWLQJ� RU� KRZ�PXFK� HIIRUW� WKH�
LGHQWLILHG� QH[W� H[HUFLVH� ZLOO� WDNH�� ³7KH\� DUH� QRW�
UHVROYLQJ� WKH� XQGHUO\LQJ� SUREOHPV� LQ� WKH� XVH� RI�
EXLOGLQJ�HQHUJ\�SHUIRUPDQFH�VLPXODWLRQ�DQG�DQDO\VLV��
DQG� FDQ� XOWLPDWHO\� FRQWULEXWH� UHODWLYHO\� OLWWOH� WR� WKH�
GHVLJQ� RI� PRUH� HQHUJ\� HIILFLHQW� EXLOGLQJV�´�
�%D]MDQDF��������
$V� DQ� H[DPSOH�� WKH� HIILFLHQF\� RI� WKH� +HDWLQJ��
9HQWLODWLRQ�� DQG� $LU� &RQGLWLRQLQJ� �+9$&�� V\VWHPV�
LV� RIWHQ� GLVFXVVHG� DW� FRRUGLQDWLRQ� PHHWLQJV� LQ� WKH�
HDUO\�SKDVHV�RI�VFKHPDWLF�GHVLJQ��7R�PHHW�WKH�HQHUJ\�
JRDOV� RI� WKH� SURMHFW�� DQ� HDUO\� GHFLVLRQ� DERXW� WKH�
VHOHFWLRQ� RI� WKH�+9$&� V\VWHP� LV� LPSRUWDQW�� \HW� WKH�
LQIRUPDWLRQ� DYDLODEOH� IRU� WKH� HQJLQHHUV� WR� PDNH� D�
UHFRPPHQGDWLRQ� LV� QRW� VSHFLILF� HQRXJK�� 7KLV� FRXOG�
OHDG� WR� D� VLWXDWLRQ� ODWHU� RQ� ZKHUH� WKH� WHDP� KDV� WR�
FKRRVH� D� GLIIHUHQW� +9$&� V\VWHP�� KRZHYHU�� WKH�
DUFKLWHFWV�ZLOO�KDYH�PDGH�PDQ\�VXEVHTXHQW�GHFLVLRQV�
WKDW� GR� QRW� OHDYH� PXFK� IOH[LELOLW\� WR� DFFRPPRGDWH�
VXFK� D� FKDQJH� DW� WKDW� SRLQW�� ,Q� WKLV� H[DPSOH� WKH�
H[SHFWDWLRQ� RI� WKH� VSHFLILFLW\� RI� WKH� LQIRUPDWLRQ� LV�
PLVDOLJQHG��
,Q� WKH� DGYDQFHG�GHVLJQ�GHYHORSPHQW� SKDVHV� DQRWKHU�
H[DPSOH� FDQ� EH� VHHQ�� $V� WKH� IDoDGH� GHVLJQ� LV�
EHFRPLQJ�PRUH�VSHFLILF��HQJLQHHUV�DUH�XVXDOO\�DVNHG�
WR� PRGHO� DQG� YDOLGDWH� FHUWDLQ� IHQHVWUDWLRQ� FKDQJHV��
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7KH� HIIRUW� WR� UXQ� WKH� FDOFXODWLRQV� RI� D� VHHPLQJO\�
VLPSOH� YDOLGDWLRQ� DUH� RIWHQ� XQGHUHVWLPDWHG� E\� WKH�
DUFKLWHFWV� HLWKHU� UHVXOWLQJ� LQ� PLVVHG� GHDGOLQHV� RU� D�
UHODWHG� VFHQDULR�� ZKHUH� DGGLWLRQDO� FKDQJHV� WR� WKH�
IHQHVWUDWLRQ�PDNH�WKH�RULJLQDO�FDOFXODWLRQV�LUUHOHYDQW��
,W� VHHPV� WKDW� ZKLOH� WHFKQRORJ\� LVVXHV� UHPDLQ�
FKDOOHQJLQJ�� WKH�PRUH�IXQGDPHQWDO��XQGHUO\LQJ� LVVXH�
LV� WKDW� FRPPXQLFDWLRQ� EHWZHHQ� DUFKLWHFWV� DQG�
HQJLQHHUV� LV� IUHTXHQWO\� FDXVLQJ� PLVDOLJQPHQW� LQ�
H[SHFWDWLRQV�� :KHQ� DUFKLWHFWV� DQG� HQJLQHHUV� ZRUN�
ZLWK� GDWD�� WKH\� RIWHQ� GR� QRW� FRQVLGHU� WKH� UHODWHG�
PDUJLQ� RI� HUURU� ZKHQ� GLVFXVVLQJ� HVWLPDWHG� YDOXHV��
7KHVH� YDOXHV� DUH� RIWHQ� WDNHQ� H[SOLFLWO\� WR� PDNH�
GHVLJQ� GHFLVLRQV� ZLWKRXW� UHDOL]LQJ� WKDW� WKLV�
LQIRUPDWLRQ� FDQ� FKDQJH� WKURXJKRXW� WKH� FRXUVH� RI� D�
SURMHFW��NHHSLQJ�WKH�WHDP�IURP�UHDFKLQJ�WKHLU�GHVLUHG�
JRDOV��

7+(�:25.)/2:�0$3�
7R�FRPEDW�PLVDOLJQPHQWV� LQ�H[SHFWDWLRQV��ZRUNIORZ�
PDSV� FDQ� EH� LPPHQVHO\� YDOXDEOH� WR� KHOS� GHVLJQ�
WHDPV�PRUH�FRPIRUWDEO\�DGRSW�EHWWHU�SURFHVVHV��7KH\�
FDQ� VHUYH� DV� URDGPDSV� DQG� UHIHUHQFHV� IRU� KRZ� WKH�
SURFHVV� FDQ� DQG� VKRXOG� ZRUN�� 6SHFLILFDOO\�� WKH�
GHWDLOHG�SODQQLQJ�RI�WKH�LQIRUPDWLRQ�H[FKDQJH�FDQ�EH�
DQ� HIIHFWLYH� ZD\� WR� HQKDQFH� WKH� XVH� RI� HQHUJ\�
PRGHOLQJ��

Types of exchanged information 
)RU� WKLV� VWXG\�� WZHOYH� LQIRUPDWLRQ� FDWHJRULHV� WKDW�
DUFKLWHFWV� DQG� HQJLQHHUV� W\SLFDOO\� H[FKDQJH� WKURXJK�
WKH�GHVLJQ�SURFHVV�ZHUH�LGHQWLILHG��)LJXUH���OLVWV� WKH�
WZHOYH�LQIRUPDWLRQ�FDWHJRULHV�ZLWK�FRORU�FRGHG�IORZ�
OLQHV�� WKHLU� UHVSHFWLYH� LFRQV�� DQG� H[DPSOHV� RI� WKH�
GHWDLOHG�LQIRUPDWLRQ�UHIHUUHG�WR�E\�WKH�FDWHJRU\��

Confidence level 
)RU� D� JLYHQ� H[FKDQJH� RI� LQIRUPDWLRQ�� D� FRQILGHQFH�
OHYHO�SDUDPHWHU�FDQ�EH�XVHG�WR�LQGLFDWH�WKH�VSHFLILFLW\�
RI�WKH�GDWD��7KLV�HVWDEOLVKHV�WKH�H[FKDQJHG�GDWD�DV�D�
SHUFHQWDJH� RI� DYDLODEOH� LQIRUPDWLRQ� DW� DQ\� SRLQW�
GXULQJ� WKH� GHVLJQ� SURFHVV�� 7KLV� SHUFHQWDJH� FDQ�
FKDQJH�ZLWK� HYHU\� LQIRUPDWLRQ� FDWHJRU\� IURP�D� ORZ�
QXPEHU� XS� WR� ������'HSHQGLQJ� RQ� WKH� LQIRUPDWLRQ�
FDWHJRU\��WKH�YDOXH�FDQ�EH�KLJK�HDUO\��,Q�RWKHU�FDVHV��
LW� FDQ� LQFUHDVH� JUDGXDOO\� WKURXJK� WKH� GHVLJQ� SKDVHV��
$V� DQ� H[DPSOH�� FOLPDWH� GDWD� FDQ� EH� TXLWH� VSHFLILF�
HDUO\� RQ� LQ� WKH� SURMHFW�� ZKLFK� WUDQVODWHV� WR� D� KLJK�
FRQILGHQFH� OHYHO�� ,Q� WKH� FDVH� RI� WKH� IHQHVWUDWLRQ�
LQIRUPDWLRQ� FDWHJRU\�� WKH� H[FKDQJHG� GDWD� RIWHQ�
JUDGXDOO\� JDLQV� D� KLJKHU� FRQILGHQFH� OHYHO� DV� WKH�
GHVLJQ�SURJUHVVHV��6RPH�FDWHJRULHV�ZLOO�QHYHU� UHDFK�
����� FRQILGHQFH� OHYHO� VLQFH� HYHQ� DIWHU� RFFXSDWLRQ�
WKH� GDWD� FDQ� EH� RQO\� HVWLPDWHG�� 7KLV� LV� PRVW� RIWHQ�
WUXH� IRU� WKH� RFFXSDQF\� FDWHJRU\�� 7KH� VLPSOH�
LQGLFDWLRQ� RI� WKH� FRQILGHQFH� OHYHO� FDQ� SURYLGH� D�
VKDUHG� XQGHUVWDQGLQJ� RI� WKH� VSHFLILFLW\� RI� WKH�
H[FKDQJHG� LQIRUPDWLRQ� IRU� ERWK� DUFKLWHFWV� DQG�
HQJLQHHUV��:LWK� WKH� KHOS� RI� WKLV� LQGLFDWRU�� WKH\� FDQ�
SODQ� WKHLU� WDVNV� ZLWK� PRUH� FODULW\�� �*ULQEHUJ� HW� DO���
������

The language of exchange 
7KH� ZRUNIORZ� PDS� IRU� WKLV� VWXG\�� DV� LOOXVWUDWHG� LQ�
)LJXUH���� LGHQWLILHV�WKH�ZD\V�LQ�ZKLFK�DUFKLWHFWV�DQG�
HQJLQHHUV�FRPPXQLFDWH�DQG�FROODERUDWH��7KLV�W\SH�RI�
ZRUNIORZ� PDS� FDQ� EH� DSSOLHG� WR� DQ\� SURMHFW� DQG�
FXVWRPL]HG�WR�UHIOHFW�WKH�VSHFLILFV�RI�DQ\�SURMHFW��7KH�
LFRQRJUDSK\�RI�WKH�ZRUNIORZ�PDS�VKRZV�WKH�OHYHO�RI�
FRQILGHQFH� LQ� WKH� H[FKDQJHG� LQIRUPDWLRQ� DQG� WKH�
VSHFLILF� GHWDLOV� RI� HDFK� LQIRUPDWLRQ� H[FKDQJH��
�*ULQEHUJ�HW�DO���������
7KH�H[DPSOH�SUH�VFKHPDWLF�ZRUNIORZ�PDS�RI�)LJXUH�
�� FRQVLVWV� RI� IRXU� NH\� DUHDV�� WKH� WLPHOLQH� DQG� VZLP�
ODQHV�� WKH� SRLQWV� RI� LQIRUPDWLRQ� H[FKDQJH�� WKH�
LQIRUPDWLRQ� IORZ�� DQG� WKH� KROLVWLF� HQHUJ\� DQDO\VLV�
FLUFOH��
7KH�WLPHOLQH�FDQ�FRYHU�WKH�GHVLJQ�SURFHVV�WKURXJK�DOO�
SKDVHV�VWDUWLQJ�IURP�SUH�VFKHPDWLF�GHVLJQ�DQG�HQGLQJ�
DW� SRVW� RFFXSDQF\�� $V� DOO� SURMHFWV� DUH� VOLJKWO\�
GLIIHUHQW�� WLPH� LV� UHSUHVHQWHG� DV� D� IUDFWLRQ� RI� HDFK�
SKDVH�� �����EHLQJ� WKH� HQG� RI� WKH� SKDVH�� 7KH� VZLP�
ODQHV� LQGLFDWH� DUHDV� RI� UHVSRQVLELOLW\�� 7KH� DUFKLWHFWV�
DUH� UHVSRQVLEOH� IRU� SURYLGLQJ� VRPH� FDWHJRULHV� RI�
LQIRUPDWLRQ��WKH�HQJLQHHUV�DUH�UHVSRQVLEOH�IRU�RWKHUV��
DQG� VRPH� DUH� GHILQHG� DW� MRLQW� PHHWLQJV�� 7KH� VZLP�
ODQHV�LGHQWLI\�ZKHUH�WKH�LQIRUPDWLRQ�FDWHJRU\�FRPHV�
IURP��
$V�PHHWLQJV�DQG�LQIRUPDO�LQIRUPDWLRQ�H[FKDQJHV�DUH�
SODQQHG�� WKH� LQIRUPDWLRQ� FDWHJRU\� GLVFXVVHG� DW� HDFK�
H[FKDQJH� JHWV� SORWWHG� RQ� WKH� WLPHOLQH�� 7KH�
LQIRUPDWLRQ� FDWHJRULHV� DUH� LGHQWLILHG� ZLWK� WKHLU�
XQLTXH�LFRQ�RQ�WKH�ZRUNIORZ�PDS��
7KH� LQIRUPDWLRQ� IORZ� LV� FRQQHFWLQJ� WKH� VDPH�
LQIRUPDWLRQ� FDWHJRULHV� LQ� WKH� IRUP� RI� FRORU�FRGHG�
OLQHV��$OO�RI� WKHVH� OLQHV� IHHG� LQWR� WKH�KROLVWLF�HQHUJ\�
DQDO\VLV� FLUFOHV� RI� HDFK� SKDVH� UHSUHVHQWLQJ� D�
FRQWLQXLQJ�GHYHORSPHQW�RI�LQIRUPDWLRQ��
7KH� HQHUJ\� PRGHOLQJ� FLUFOHV� UHSUHVHQW� WKH� PDMRU�
HQHUJ\�PRGHOLQJ�H[HUFLVHV�RI�HDFK�SKDVH��7KH�FLUFOHV�
DUH� V\PEROV� RI� WKH� LWHUDWLYH� QDWXUH� RI� WKH� HQHUJ\�
PRGHOLQJ� FDOFXODWLRQV�� $OWKRXJK� DOO� LQIRUPDWLRQ�
FDWHJRULHV�RQ�WKH�ZRUNIORZ�PDS�VHUYH�DV�LQSXW�WR�WKH�
PDMRU� HQHUJ\� PRGHOLQJ� H[HUFLVHV�� LI� LQIRUPDWLRQ�
FDWHJRULHV� DSSHDU� LQ� WKH� HQHUJ\� PRGHOLQJ� FLUFOH�� LW�
PHDQV�WKDW�WKRVH�FDWHJRULHV�DUH�UHGHILQHG�WKURXJK�WKH�
HQHUJ\�PRGHOLQJ�H[HUFLVH�LWVHOI��
:LWK� WKHVH� GHILQLWLRQV�� WKH� ZRUNIORZ� PDS� FDQ�
GHVFULEH� WKH� FRQWLQXRXV�GHYHORSPHQW� RI� LQIRUPDWLRQ�
DQG�KLJKOLJKW�WKH�UHVSRQVLELOLWLHV�DQG�WLPLQJ��

352&('85(�)25�,03/(0(17$7,21�
Information gap 
,Q� FUHDWLQJ� WKH� ZRUNIORZ�PDS�� LW� EHFDPH� FOHDU� WKDW�
WKHUH�LV�DQ�LQIRUPDWLRQ�JDS�WKDW�UHVXOWV�IURP�WKH�ZD\�
LQSXWV�DUH�JDWKHUHG�IRU�WKH�HQHUJ\�PRGHO��$IWHU�HYHU\�
ILQDO�H[FKDQJH�RI�DQ�LQIRUPDWLRQ�FDWHJRU\�LQ�D�GHVLJQ�
SKDVH��WKH�HQJLQHHUV�VWDUW�WR�ZRUN�LQ�WKH�EDFNJURXQG�
RQ� WKH� HQHUJ\�PRGHO�� XVLQJ� WKH� H[FKDQJHG� YDOXH� DV�
WKH�LQSXW�WR�WKH�PRGHO��(YHQ�ZLWK�WRGD\¶V�WHFKQRORJ\��
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)LJXUH���7KH�WZHOYH�LQIRUPDWLRQ�FDWHJRULHV�LGHQWLILHG�DV�HOHPHQWV�RI�WKH�ODQJXDJH�RI�GDWD�H[FKDQJH��

 

)LJXUH���.H\�DUHDV�RI�WKH�ZRUNIORZ�PDS���D��7LPHOLQH�DQG�VZLP�ODQHV���E��3RLQW�RI�LQIRUPDWLRQ�H[FKDQJH���F��
,QIRUPDWLRQ�IORZ��DQG��G��(QHUJ\�PRGHOLQJ�FLUFOH��

�
³0RGHOHUV�VSHQG�D�ODUJH�DPRXQW�RI�WLPH�FUHDWLQJ�WKH�
EXLOGLQJ�GHILQLWLRQ�IRU�WKH�HQHUJ\�DQDO\VLV�VRIWZDUH�´�
�,P� HW� DO��� ������ &RQFXUUHQWO\� WKH� GHVLJQ� ZRUN�
FRQWLQXHV� DQG� E\� WKH� WLPH� WKH� UHVXOWV� RI� WKH� HQHUJ\�
PRGHO� DUH� DYDLODEOH�� WKH� RULJLQDO� LQSXW� FDQ� KDYH� D�
GLIIHUHQW� YDOXH�� )LJXUH� �� VKRZV� WKH� LQIRUPDWLRQ� JDS�
RFFXUULQJ�GXULQJ�WKH�SUH�VFKHPDWLF�GHVLJQ�SKDVH�ZLWK�

WKH�PDWHULDOV�LQIRUPDWLRQ�FDWHJRU\�DV�DQ�H[DPSOH��,Q�
WKLV� FDVH�� WKH� FRQVWUXFWLRQ� W\SH� LQIRUPDWLRQ� JHWV�
IDFWRUHG� LQWR� WKH� SKDVH�HQG� HQHUJ\� PRGHO� IURP� WKH�
PLGGOH�RI�WKH�SUH�VFKHPDWLF�SKDVH��7KLV�FOHDU�ZD\�RI�
YLVXDOL]DWLRQ� FDQ� EH� XVHIXO� IRU� SURMHFW� PDQDJHUV�
ZKHQ� SODQQLQJ� IRU� WKH� DSSURSULDWH� XWLOL]DWLRQ� RI�
HQHUJ\�PRGHOLQJ��
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)LJXUH���,QIRUPDWLRQ�JDS��
�

Implementation template 
,Q�RUGHU�WR�LPSOHPHQW�WKH�ZRUNIORZ�PDS�RQ�DQ�DFWXDO�
SURMHFW�� LW� PXVW� EH� XQWDQJOHG� IRU� SUDFWLFDO� XVH� DQG�
FXVWRPL]DWLRQ�� 7KLV� FDQ� EH� GRQH� E\� DGRSWLQJ� DQ�
XSGDWHG�YHUVLRQ�RI�WKH�)LJXUH���PDS��7KLV�XSGDWH�FDQ�
EH� VHHQ� LQ� )LJXUH� ��� ZKLFK� XVHV� D� SUH�VFKHPDWLF�
SURMHFW� SKDVH� DV� DQ� H[DPSOH�� :KLOH� WKH� PDLQ�
FKDUDFWHULVWLFV�DUH�UHWDLQHG�IURP�)LJXUH����WKH�)LJXUH�
�� YDULDQW� KDV� D� VWUDLJKW� SDWK� IRU� HDFK� RQH� RI� WKH�
WZHOYH� LQIRUPDWLRQ� W\SHV�� 7KLV� PRUH� FOHDUO\�
GHPRQVWUDWHV� WKH� LQIRUPDWLRQ� JDS� E\� SRLQWLQJ� WR�
ZKHUH�LQSXWV�FRPH�IURP�ZKLOH�DOVR�VKRZLQJ�WKDW�WKH�
GHVLJQ�SURFHVV�FRQWLQXRXVO\�SURJUHVVHV��
%HFDXVH� WKH� GLIIHUHQW� LQIRUPDWLRQ� W\SHV� DUH� PRUH�
FOHDUO\� VHSDUDWHG�� WKH� UHSHDWHG� LFRQV� IURP� )LJXUH� ��
FDQ�EH�UHSODFHG�E\�VLPSOH�VWDWLRQ�PDUNHUV�WR�LGHQWLI\�
SRLQWV�RI�H[FKDQJH��5HVSRQVLELOLWLHV�IRU�SURYLGLQJ�WKH�
LQIRUPDWLRQ�DUH�WKHQ�DVVLJQHG�WR�WKH�DSSURSULDWH�SDUW\�
DW� HDFK� RI� WKHVH� VWDWLRQ� PDUNHUV�� 7KH� HQHUJ\�
PRGHOLQJ� FLUFOH� IURP�)LJXUH��� LV� DOVR� UHSODFHG�E\� D�
WLPH�IUDPH� WKDW�HQJDJHV�DOO�RI� WKH� LQIRUPDWLRQ� W\SHV�
DV�LQSXWV��VKRZLQJ�ZKLFK�RQHV�DUH�UHGHILQHG�WKURXJK�
WKH� SURFHVV� DQG� ZKLFK� RQHV� VLPSO\� DGYDQFH�
FRQFXUUHQWO\�WR�LW��
$V� VKRZQ� LQ� )LJXUH� ��� WKLV� XSGDWHG� ZRUNIORZ� PDS�
FDQ�EH�UHLQWHUSUHWHG�LQ�D�VSUHDGVKHHW�IRUPDW��PDNLQJ�
LW� DQ� HDVLO\� FXVWRPL]DEOH� LPSOHPHQWDWLRQ� WHPSODWH��
6LQFH� WKLV� IRUPDW� QRZ� PRUH� FORVHO\� PLPLFV� RWKHU�
SURMHFW� SODQQLQJ� GLDJUDPV�� WKH� WHPSODWH� LV� PRUH�
DGDSWDEOH�� DOORZLQJ� GHVLJQ� WHDPV� WR� PRGLI\� LW� DV�
QHFHVVDU\� IRU� WKHLU� SDUWLFXODU� SURMHFW�� :KHQ� WKLV�
GHWDLOHG� SODQQLQJ� RI� WKH� LQIRUPDWLRQ� H[FKDQJH�
SURFHVV� FDQ� EH� GRQH� E\� WKH� WHDP� PHPEHUV�
WKHPVHOYHV�� LW� ZLOO� KHOS� WKHP� XQGHUVWDQG�
UHTXLUHPHQWV�� GHSHQGHQFLHV�� DQG� ULVNV� PRUH�

WKRURXJKO\��WKXV�JUHDWO\�UHGXFLQJ�WKH�PLVDOLJQPHQW�LQ�
H[SHFWDWLRQV��

(;3(5,0(17�$1'�',6&866,21�
A sample commercial retrofit project 
7R� WHVW� WKH� SUDFWLFDOLW\� RI� WKH� LPSOHPHQWDWLRQ�
WHPSODWH�� D� VDPSOH� SURMHFW� LV� XVHG� DV� DQ� H[SHULPHQW�
SODWIRUP��7KH�VSHFLILF�PHFKDQLFDO�UHWURILW�SURMHFW�LV�D�
������ VTXDUH� IRRW� FRPPHUFLDO� EXLOGLQJ�ZLWK� RIILFHV��
RSHQ� FXELFOHV�� FRQIHUHQFH� URRPV�� DQG� ORFNHU� URRPV�
WKDW�VHUYH�WKH�FOLHQW¶V�VWDII��7KH�EXLOGLQJ�XWLOL]HV�ORZ�
HQHUJ\��QRQFRQYHQWLRQDO�+9$&�V\VWHPV�WR�KHDW�DQG�
FRRO� WKH� EXLOGLQJ�� DQG� 3KRWRYROWDLFV� �39�� IRU�
HOHFWULFDO�SRZHU�JHQHUDWLRQ��
7KH�FOLHQW�LV�DGGLQJ�D�VXSSOHPHQWDO�FKLOOHU�WR�DGGUHVV�
WKH� FRROLQJ� FDSDFLW\� GHILFLWV� RI� WKH� FXUUHQW� V\VWHP��
%HIRUH�GHYHORSLQJ�D�UHWURILW�GHVLJQ��WKH�FOLHQW�ZRXOG�
OLNH� WKH� GHVLJQ� FRQVXOWDQW� WR� XSGDWH� WKHLU� H[LVWLQJ�
HQHUJ\� PRGHO� WR� UHIOHFW� WKH� FXUUHQW� EXLOGLQJ�
FRQILJXUDWLRQV�� 8VLQJ� WKH� PRGHO�� WKH� FOLHQW� ZRXOG�
OLNH� WKH� FRQVXOWDQW� WR�GHWHUPLQH� WKH� DSSURSULDWH� VL]H�
RI�ZLQGRZ� DZQLQJV� WR� DGDSW��7KH� FOLHQW�ZRXOG� DOVR�
OLNH� WKH� FRQVXOWDQW� WR� DQDO\]H� LI� WKH� H[LVWLQJ�
GD\OLJKWLQJ� VWUDWHJ\� FRXOG� EH� LPSURYHG�� LI� EXLOGLQJ�
SOXJ� ORDGV� FRXOG� EH� UHGXFHG�� DQG� KRZ� PDQ\� 39�
DUUD\V�QHHG�EH�DGGHG�WR�SURGXFH�D�QHW�]HUR�VROXWLRQ��
7KHVH�PHDVXUHV�VHUYH�WR�ORZHU�WKH�FRROLQJ�ORDGV��WKXV�
UHGXFLQJ� WKH�VL]H�RI� WKH�DGGLWLRQDO�FKLOOHU��DQG�EULQJ�
WKH� EXLOGLQJ� FORVHU� WR� D� JRDO� RI� EHFRPLQJ� D� =1(�
IDFLOLW\��
8VLQJ� WKLV� LQIRUPDWLRQ� IURP� WKH� FOLHQW� DQG� WKH�
LPSOHPHQWDWLRQ�WHPSODWH��WKH�FRQVXOWDQW�LV�DEOH�WR�SXW�
WRJHWKHU� D� ZRUNIORZ� PDS� IRU� WKH� VFKHPDWLF� GHVLJQ�
SKDVH�RI� WKH�SURMHFW�DV�VKRZQ�LQ�)LJXUH����)URP�WKH�
NLFNRII�PHHWLQJ��LW�FDQ�EH�VHHQ�WKDW�D�FHUWDLQ�DPRXQW�
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)LJXUH���$�ZRUNIORZ�PDS�RI�D�VDPSOH�FRPPHUFLDO�UHWURILW�SURMHFW¶V�VFKHPDWLF�GHVLJQ�SKDVH��
�
RI� LQSXWV� DUH� NQRZQ� IURP� WKH� VWDUW�� ZLWK� WKH� FOLHQW�
VXSSO\LQJ�WKH�DUFKLWHFWXUDO�LQIRUPDWLRQ��2WKHU�LQSXWV�
FDQ�EH�UHILQHG�E\�WKH�XWLOLW\� WKURXJK�DQ�HQHUJ\�DXGLW�
DQG�E\�D�IROORZ�XS�PHHWLQJ�ZLWK�WKH�FOLHQW�WR�JDWKHU�
DGGLWLRQDO�LQIRUPDWLRQ��
7KH�VLPSOH�SURFHVV�RI�FUHDWLQJ�WKH�ZRUNIORZ�GLDJUDP�
DOORZV�WKH�FRQVXOWDQW�WR�VHH�ZKDW�SLHFHV�RI�WKH�HQHUJ\�
PRGHOLQJ� SX]]OH� DUH� QHFHVVDU\� WR� JDWKHU� DQG�ZKHUH�
WKH�PRVW�DFFXUDWH�LQIRUPDWLRQ�FDQ�EH�IRXQG��VXFK�DV�
HQJDJLQJ�WKH�39�LQVWDOOHU�WR�SURYLGH�WKH�H[LVWLQJ�UDZ�
GDWD� RI� HOHFWULFDO� SRZHU� JHQHUDWLRQ��2QFH� FRPSOHWH��
WKH�ZRUNIORZ�DOORZV�WKH�FOLHQW�WR�QRW�RQO\�XQGHUVWDQG�
WKH�SURFHVV��EXW� WR�VHH�WKH�YDOXH�LQ� WKH�YDULRXV�VWHSV�
RI�FUHDWLQJ�DQ�HQHUJ\�PRGHO��

Calculating input value 
7R� IXUWKHU� PDNH� XVH� RI� WKH� GDWD� JDWKHUHG� E\� WKH�
ZRUNIORZ� PDS�� WKH� FRQVXOWDQW� FDQ� GHWHUPLQH� WKH�
GHJUHH� WR� ZKLFK� GLIIHUHQW� LQIRUPDWLRQ� W\SHV� FDQ�
DIIHFW� WKH� HQHUJ\� PRGHOLQJ� UHVXOWV�� )RU� WKH� VDPSOH�
FRPPHUFLDO� UHWURILW� SURMHFW�� WKH� FRQVXOWDQW� FDQ� UDQN�
HDFK� LQIRUPDWLRQ� W\SH� IURP�PRVW� LPSRUWDQW� WR� OHDVW�
LPSRUWDQW� DV� VKRZQ� LQ�7DEOH���� ,Q�GHWHUPLQLQJ� WRWDO�
HQHUJ\�XVH�IRU�WKLV�SURMHFW��39�LV�WKH�PRVW�VLJQLILFDQW�
FRQVLGHUDWLRQ�� HYHQ� RYHU� FOLPDWH� RU� JHRPHWU\��
EHFDXVH� LW� LV� WKH� RQO\� VRXUFH� RI� HQHUJ\� SURGXFWLRQ��
&KDQJLQJ� WKH� DPRXQW� RI� 39� ZRXOG� KDYH� WKH� PRVW�
GUDPDWLF�LPSDFW�RQ�WKH�VLWH¶V�RYHUDOO�HQHUJ\�XVH��2Q�
WKH� RWKHU� KDQG�� YHQWLODWLRQ��PDWHULDOV�� DQG�'RPHVWLF�
+RW� :DWHU� �'+:�� DUH� WKH� OHDVW� LPSRUWDQW� EHFDXVH�
WKH\� FRQWULEXWH� UHODWLYHO\� OLWWOH� WR� WKH� HQHUJ\� XVH�
EUHDNGRZQ� RI� WKH� EXLOGLQJ�� &KDQJLQJ� WKH� YDOXHV�
DVVRFLDWHG�ZLWK� WKHVH� WKUHH� LQIRUPDWLRQ� W\SHV�ZRXOG�
KDYH� WKH� OHDVW�DPRXQW�RI� LPSDFW� WR� WKH�VLWH¶V�HQHUJ\�
XVH��

�
�

7DEOH���
5DQN�RI�LQIRUPDWLRQ�W\SH�LPSRUWDQFH�IRU�WKH�

FRPPHUFLDO�UHWURILW�SURMHFW�
�

�
�

:KHQ�DOO�WKH�LQIRUPDWLRQ�W\SHV�EHFRPH�LQSXWV�WR�WKH�
HQHUJ\�PRGHOLQJ� LWHUDWLRQ� SURFHVV�� WKH� UDQNV� FDQ� EH�
XVHG� WR� FDOFXODWH� D�ZHLJKWHG�DYHUDJH� IRU� DOO� RI� WKHLU�
FRQILGHQFH� OHYHOV�� 7KH� FRQILGHQFH� OHYHOV� RI� PRUH�
LPSRUWDQW� LQIRUPDWLRQ� W\SHV� ZRXOG� EH� ZHLJKHG�
KHDYLHU� WKDQ� WKH� FRQILGHQFH� OHYHO� RI� OHVV� LPSRUWDQW�
LQIRUPDWLRQ� W\SHV�� 7KH� UHVXOWLQJ� ZHLJKWHG� DYHUDJH�
FRXOG� EH� YLHZHG� DV� DQ� LQGLFDWRU� RI� WKH� HQHUJ\�
PRGHO¶V� UHOLDELOLW\� WR� PDNH� VRXQG� HQHUJ\� XVH�
SUHGLFWLRQV�� 8VLQJ� WKH� SURMHFW� DV� DQ� H[DPSOH�� WKH�
FRQILGHQFH� OHYHO� RI� WKH� 39� ZRXOG� EH� GRPLQDQW� IRU�
GHWHUPLQLQJ� WKH� FHUWDLQW\� RI� WKH� HQHUJ\� PRGHO¶V�
UHVXOWV�� ZKLOH� WKH� FRQILGHQFH� OHYHO� RI� WKH� '+:�
ZRXOG�EH�UHODWLYHO\�XQLPSRUWDQW��
7KLV�PHWKRG�RI�XQGHUVWDQGLQJ�WKH�FHUWDLQW\�RI�UHVXOWV�
DOORZV� IRU� WKH� FDOFXODWLRQ� RI� WKH� GLIIHUHQW�
LQYROYHPHQW�VFHQDULRV��7KH�QHHG�IRU�DQ�HQHUJ\�DXGLW�

CLIMATE 90%

Consultant Full, Typical Data

VENTILATION 40% 90%

Client Overall Strategy Consultant Sequence of Operation + Calculation Methodology

DAYLIGHTING 40% 80% 90%

Client Overall Strategy Utility Sensor info Consultant Day lighting Analysis Results

PV 80% 90%

Installer Raw Data Consultant Additional PV to Achieve ZNE

GEOMETRY 65% 75%

Client Zones, PDF Drawings Consultant Window Awning Design

MATERIALS 40% 70%

Client Assembly R Values Client Assembly Layer Properties

FENESTRATION 70% 95%

Client Placement, Frames Client Mfr's Data on Windows + Frames

HVAC 55% 65%

Consultant Type of Systems Consultant Calculation Methodology

DHW 90%

Client As-Built + Actual Mfr's Data

PLUG LOADS 70% 80% 90%

Client Watts, Schedules Utility Raw Data + Mfr's Specs of Actual Equipment Consultant Plug Load Reduction Strategy

LIGHTING 85% 95%

Client Watt per Fixture per Room Utility Raw Data

OCCUPANCY 70% 90%

Client # of People, Schedules Client # of People per Room, Schedules per Room

KICKOFF MEETING ENERGY AUDIT MEETING WITH CLIENT ENERGY MODELING ITERATIONS PRESENTATION OF FINDINGS
10% 25% 50% 70% 100%

SCHEMATIC DESIGN

Rank Type
1st PV

CLIMATE
GEOMETRY
PLUG LOADS
DAYLIGHTING
HVAC
LIGHTING
OCCUPANCY

4th FENESTRATION
VENTILATION
MATERIALS
DHW

2nd

3rd

5th
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RU� D� IROORZ� XS� PHHWLQJ� ZLWK� WKH� FOLHQW� FDQ� EH�
DQDO\]HG�� 7DEOH� �� VKRZV� WKH� UHVXOW� FHUWDLQW\� IRU�
GLIIHUHQW�FRPELQDWLRQV�RI�LQYROYHPHQW��
�

7DEOH���
:HLJKWHG�DYHUDJH�RI�FRQILGHQFH�OHYHOV�IRU�GLIIHUHQW�

OD\HUV�RI�LQYROYHPHQW�
�

�
�

,I� RQO\� WKH� NLFNRII� PHHWLQJ� WDNHV� SODFH� DQG� WKH�
HQHUJ\� PRGHO� LV� UXQ� RII� RI� WKRVH� LQSXWV�� WKH� UHVXOW�
FHUWDLQW\� ZLOO� EH� ����� ,I� DQ� HQHUJ\� DXGLW� LV�
SHUIRUPHG�� WKH� GD\OLJKWLQJ�� SOXJ� ORDGV�� DQG� OLJKWLQJ�
LQSXW� FDWHJRULHV�ZLOO� EH�XSGDWHG�ZLWK�PRUH� DFFXUDWH�
LQIRUPDWLRQ�� LQFUHDVLQJ� WKHLU� FRQILGHQFH� OHYHOV��7KLV�
ZLOO�FDXVH�WKH�UHVXOW�FHUWDLQW\�WR�JR�XS�WR������,I�QR�
HQHUJ\� DXGLW� WDNHV� SODFH�� EXW� LQVWHDG� DGGLWLRQDO�
LQIRUPDWLRQ�ZLOO� EH� JDWKHUHG� E\� D�PHHWLQJ�ZLWK� WKH�
FOLHQW�� WKH� UHVXOW� FHUWDLQW\�ZLOO� EH� ����� ,I� DOO� WKUHH��
WKH� NLFNRII� PHHWLQJ�� WKH� HQHUJ\� DXGLW�� DQG� WKH�
PHHWLQJ�ZLWK�WKH�FOLHQW��RFFXU�DV�GHSLFWHG�LQ�)LJXUH����
WKHQ�WKH�UHVXOWLQJ�FHUWDLQW\�ZLOO�EH������
%HFDXVH� WKLV� UHVXOW� FHUWDLQW\� GLUHFWO\� WUDQVODWHV� WR�
ULVN�� D� SULFH� DVVRFLDWLRQ� FDQ� EH� LQWHUSUHWHG� IRU� WKH�
QHHG�RI� DQ\� RQH� SURMHFW� VWHS�� 3HUIRUPLQJ� DQ� HQHUJ\�
DXGLW�IRU�WKH�FRPPHUFLDO�UHWURILW�SURMHFW��IRU�H[DPSOH��
FDQ� DGG� ��� RI� FHUWDLQW\� WR� WKH� HQHUJ\� PRGHO¶V�
SUHGLFWLRQV�� PHDQLQJ� WKDW� LW� PLWLJDWHV� ULVN� E\� WKDW�
PXFK� DV� ZHOO�� %\� XQGHUVWDQGLQJ� WKH� UHODWLRQVKLS� RI�
WDVNV�WR�WKHLU�LPSDFW�RQ�WKH�UHVXOWV��SURMHFW�PDQDJHUV�
FDQ� XVH� WKLV� WR� FOHDUO\� OD\� RXW� UHTXLUHPHQWV� DQG�
RXWFRPHV�� )XUWKHUPRUH�� FDOFXODWLQJ� DQG� SUHVHQWLQJ�
WKLV� DQDO\VLV� WR� RZQHUV� FDQ� DOVR� KHOS� WKHP� GLUHFWO\�
XQGHUVWDQG� WKH� YDOXH� IRU� HDFK� LQYROYHPHQW� VLWXDWLRQ�
DV�LW�UHODWHV�WR�WKH�FRPSOHWHG�EXLOGLQJ�SURMHFW��

&21&/86,21�
&UHDWLQJ� DQ� LPSOHPHQWDWLRQ� WHPSODWH� KDV� DOORZHG� D�
GHYHORSHG�ZRUNIORZ�PDS� WR�EH�XVHG�RQ�D�SURMHFW� LQ�
SUDFWLFH�� 7KH� GHVLJQ� WHDP� ZDV� DEOH� WR� JHQHUDWH� D�
ZRUNIORZ� IRU� WKHLU� VSHFLILF� FRPPHUFLDO� UHWURILW�
SURMHFW� E\� XVLQJ� D� VSUHDGVKHHW� YHUVLRQ� RI� WKH� PDS��
7KH� ZRUNIORZ� PDS� SURYHG� XVHIXO� IRU� KHOSLQJ� WKH�
WHDP�XQGHUVWDQG�WKH�UHTXLUHG�HQHUJ\�PRGHOLQJ�LQSXWV�

DQG� HYDOXDWH� WKH� QHHG� IRU� DGGLWLRQDO� WDVNV� WR� FODULI\�
VRPH�RI�WKH�LQIRUPDWLRQ��
%HFDXVH�WKLV�PHWKRG�RI�SURMHFW�SODQQLQJ�LV�KLJK�OHYHO��
LW�FDQ�EH�XVHG�QRW�MXVW�E\�DUFKLWHFWV�DQG�HQJLQHHUV��DV�
RULJLQDOO\� LQWHQGHG�� EXW� E\� PXOWLSOH� GLVFLSOLQHV� RU�
SDUWLHV� LQYROYHG�� GHSHQGLQJ� RQ� WKH� EXLOGLQJ� DQG�
SURMHFW�W\SH��7KH�VDPSOH�FRPPHUFLDO�UHWURILW�SURMHFW��
IRU� H[DPSOH�� LV� D� FRRUGLQDWLRQ� SURFHVV� EHWZHHQ� D�
FRQVXOWDQW�� WKH�FOLHQW�� WKH�39� LQVWDOOHU�� DQG� WKH� ORFDO�
XWLOLW\��
,PSOHPHQWLQJ�WKH�ZRUNIORZ�PDS�KHOSV�FRPPXQLFDWH�
WKH�SURFHVV�RI�H[FKDQJLQJ�LQIRUPDWLRQ�DQG�DOOHYLDWHV�
WKH� PLVDOLJQPHQW� LQ� H[SHFWDWLRQV�� )XUWKHUPRUH�� E\�
XQGHUVWDQGLQJ� WKH� FRQQHFWLRQ� EHWZHHQ�
UHVSRQVLELOLWLHV�DQG�WKHLU�LQIOXHQFH�RQ�WKH�UHVXOWV��WKH�
YDULRXV�PHPEHUV�RI�WKH�SURMHFW�WHDP�FDQ�TXDQWLI\�WKH�
ULVN� DQG� SULFH� IRU� HDFK� WDVN�� 7KLV� DOORZV� IRU� EHWWHU�
GHFLVLRQ� PDNLQJ� DQG� DFNQRZOHGJHV� WKH� YDOXH� RI� D�
JRRG�DQG�HIILFLHQW�GHVLJQ�SURFHVV��

$&.12:/('*(0(17�
7KH�ZULWHUV�ZRXOG�OLNH�WR�DFNQRZOHGJH�DQG�WKDQN�WKH�
IROORZLQJ�LPSRUWDQW�JURXSV��WKH�PDQDJHPHQW�WHDP�RI�
WKH�6WDQWHF�5HVHDUFK�DQG�'HYHORSPHQW�)XQG�OHDG�E\�
'U�� 5RVDPXQG� +\GH� IRU� WKHLU� FRQWLQXLQJ� ILQDQFLDO�
VXSSRUW�RI�RXU�ZRUN��7KH�6WDQWHF�1RUWKHUQ�&DOLIRUQLD�
0DUNHWLQJ� 7HDP� OHDG� E\� 1LFROH� &ROOLQV� IRU� WKHLU�
SURPRWLRQDO� VXSSRUW�� 'DYLG� 6FKHHU� DQG� $GDP�
0HQWHU� DW�$XWRGHVN� IRU� WKHLU� YDOXDEOH� FROODERUDWLRQ�
DQG�QHWZRUNLQJ��$VEMRUQ�/HYULQJ�DQG�'DQLHO�1LHOVHQ�
DW�WKH�'DQLVK�7HFKQRORJ\�,QVWLWXWH�IRU�WKHLU�JHQHURXV�
FROODERUDWLRQ��WKH�,QWHUQDWLRQDO�%XLOGLQJ�3HUIRUPDQFH�
6LPXODWLRQ� $VVRFLDWLRQ� 6DQ� )UDQFLVFR� &KDSWHU� DQG�
RXU� FROOHDJXHV� DQG� SHHUV� IRU� WKHLU� IHHGEDFN� DQG�
VXSSRUW��

5()(5(1&(6�
$PHULFDQ� ,QVWLWXWH� RI� $UFKLWHFWV�� ������ $Q�

$UFKLWHFW¶V� *XLGH� WR� ,QWHJUDWLQJ� (QHUJ\�
0RGHOLQJ� LQ� WKH� 'HVLJQ� 3URFHVV��
KWWS���ZZZ�DLD�RUJ�SUDFWLFLQJ�$,$%�������

%D]MDQDF��9��������,)&�%,0�%DVHG�0HWKRGRORJ\�IRU�
6HPL�$XWRPDWHG� %XLOGLQJ� (QHUJ\� 3HUIRUPDQFH�
6LPXODWLRQ�� &,%�:��� ��WK� ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� ,QIRUPDWLRQ� 7HFKQRORJ\� LQ�
&RQVWUXFWLRQ��6DQWLDJR��&KLOH��

%HFHULN�*HUEHU�� %��� .HQVHN�� .�� ������ %XLOGLQJ�
,QIRUPDWLRQ� 0RGHOLQJ� LQ� $UFKLWHFWXUH��
(QJLQHHULQJ�� DQG� &RQVWULFWLRQ�� (PHUJLQJ�
5HVHDUFK� 'LUHFWLRQV� DQG� 7UHQGV�� -RXUQDO� RI�
3URIHVVLRQDO� ,VVXHV� LQ� (QJLQHHULQJ� (GXFDWLRQ�
DQG� 3UDFWLFH�� $PHULFDQ� 6RFLHW\� RI� &LYLO�
(QJLQHHUV��

*ULQEHUJ�� 0��� 5HQGHN�� $�� ������ $UFKLWHFWXUH��
&DUWRJUDSK\��DQG�(QHUJ\��0DSSLQJ�WKH�:D\�:H�
6KDUH� ,QIRUPDWLRQ� WR� %XLOG� %HWWHU� %XLOGLQJV��
$6+5$(� ����� $QQXDO� &RQIHUHQFH�� 'HQYHU�
86$��

KICKOFF MEETING

+
+ + ENERGY AUDIT

+
MEETING WITH CLIENT

CLIMATE 90% 90% 90% 90%
VENTILATION 40% 40% 90% 90%
DAYLIGHTING 40% 80% 40% 80%
PV 80% 80% 80% 80%
GEOMETRY 65% 65% 65% 65%
MATERIALS 40% 40% 70% 70%
FENESTRATION 70% 70% 95% 95%
HVAC 55% 55% 65% 65%
DHW 90% 90% 90% 90%
PLUG LOADS 70% 80% 70% 80%
LIGHTING 85% 95% 85% 95%
OCCUPANCY 70% 70% 90% 90%
Result 73% 77% 76% 81%

Type KICKOFF MEETING

KICKOFF MEETING

ENERGY AUDIT

KICKOFF MEETING

MEETING WITH CLIENT
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*ULQEHUJ��0���DQG�5HQGHN��$���DQG�0HQWHU��$��������
(QHUJ\� 0RGHOLQJ� :RUNIORZ� 0DSV�� $� 7RRO� WR�
,PSURYH� $UFKLWHFWXUH� 3UDFWLFH�� $XWRGHVN� %ORJ�
$UWLFOH��
KWWS���VXVWDLQDELOLW\ZRUNVKRS�DXWRGHVN�FRP�EORJ
�HQHUJ\�PRGHOLQJ�ZRUNIORZ�PDSV�WRRO�LPSURYH�
DUFKLWHFWXUH�SUDFWLFH�

,P��3���%KDQGDUL��0��������8VH�RI�)OH[LEOH�5HVHDUFK�
3ODWIRUPV��)53�� IRU�%,0�DQG�(QHUJ\�0RGHOLQJ�
5HVHDUFK��$6+5$(�7UDQVDFWLRQV��

0F*UDZ�+LOO� &RQVWUXFWLRQ�� ������ 7KH� %XVLQHVV�
9DOXH� RI� %,0� LQ� 1RUWK� $PHULFD�� 0XOWL�<HDU�
7UHQG� $QDO\VLV� DQG� 8VHU� 5DWLQJV� �������������
6PDUW0DUNHW�5HSRUW��

=1(� 6WDNHKROGHUV�� ������ =HUR� 1HW� (QHUJ\� $FWLRQ�
3ODQ�� &RPPHUFLDO� %XLOGLQJ� 6HFWRU� �����������
&DOLIRUQLD� (QHUJ\� (IILFLHQF\� 6WUDWHJLF� 3ODQ��
(QJDJH������
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