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1 ABSTRACT

7KLV�SDSHU�KDV�LWV�IRFXV�RQ�WKH�6ZHGLVK�EXLOGLQJ�LQGXVWU\�DQG�WKH
QHFHVVLW\� RI � LPSURYHPHQWV� LQ� RUGHU� WR� VWD\� FRPSHWLWLYH�� 7KH
FHQWUDO�SDUW� LV� WKH�EXLOGLQJ�SURFHVV��ZKLFK� LV�GHILQHG�KHUH� DV� WKH
SURFHVV� IURP� WKH� LGHD� WR� GHYHORS� RU� DFTXLUH� ODQG� WR� WKH
PDQDJHPHQW�RI �WKH�DFFRPSOLVKHG�EXLOGLQJ��,W�FDQ�EH�GLYLGHG�LQWR
WKUHH�SDUWV��SURGXFW�GHVLJQ��SURGXFW�SURGXFWLRQ�DQG�SURGXFW�XVH�
7KH� DLP� RI � WKLV� SDSHU� LV� WR� FODULI\� ZKHUH� LPSURYHPHQWV� FRXOG
WDNH� SODFH� ZLWKLQ� WKH� EXLOGLQJ� LQGXVWU\� LQ� JHQHUDO� DQG� LQ� UHDO�
HVWDWH� GHYHORSPHQW� LQ� SDUWLFXODU�� 7KH� DLP� LV� DOVR� WR� GLVFXVV� LI
$[LRPDWLF�'HVLJQ�FDQ�EH�XVHG� LQ�RUGHU� WR� LPSURYH� WKH�EXLOGLQJ
SURFHVV� HVSHFLDOO\� LQ� WKH� GHILQLWLRQ� RI � JRDOV� DQG� GHFLVLRQV
XQGHUWDNHQ� LQ� WKH� HDUO\� VWDJHV� RI � WKH� SURFHVV�� 7KH� SDSHU
FRQFHQWUDWHV� RQ� WKHVH� GHFLVLRQV� VLQFH� WKH\� KDYH� VXFK� D� JUHDW
LPSDFW�RQ�WKH�IROORZLQJ� VWDJHV�RI � WKH�SURFHVV� DQG�RQ�KRZ�KLJK
FXVWRPHU�YDOXH�FDQ�EH�UHDFKHG��7KH�SDSHU�FDQ�DOVR�EH�VHHQ�DV�D
GHVFULSWLRQ� RI � D� UHVHDUFK� SURMHFW� ZLWKLQ� WKH� 6ZHGLVK� UHVHDUFK
SURJUDP�&RPSHWLWLYH�%XLOGLQJ�� 7KH� SURMHFW� KDV� UHFHQWO\� VWDUWHG
�6HSWHPEHU�����������7KH�DLP�RI �WKH�UHVHDUFK�SURMHFW�LV�WR�VHHN�D
KLJKHU�FXVWRPHU�YDOXH�� LQ�VKRUW�DQG� ORQJ�WHUP�DV�ZHOO�DV� D�PRUH
HIIHFWLYH� EXLOGLQJ� SURFHVV� WKDQ� REWDLQHG� WKURXJK� WKH� PHWKRGV
DSSOLHG� WRGD\� �ZLWKLQ� WKH� LQGXVWULDO� SDUWQHU� -0� $%��� 7KH� PDLQ
JRDO� LV� WR�JHQHUDWH� D� QRUPDWLYH� GHVFULSWLRQ� RI � WKH� GHYHORSPHQW
RI �D� ODUJH�SURMHFW��ZLWKLQ� UHVLGHQWLDO�SURMHFW�GHYHORSPHQW��EDVHG
RQ�VFLHQWLILF�PHWKRGV�

.H\ZRUGV��$[LRPDWLF�'HVLJQ��EXLOGLQJ�SURFHVV��SURGXFW�GHVLJQ�
SURGXFWLRQ��FXVWRPHU�YDOXH

2 INTRODUCTION

,Q� WKH� ����V� WKHUH�ZHUH� LPSRUWDQW� FKDQJHV� WDNLQJ� SODFH� LQ
WKH�HFRQRP\�RI �6ZHGHQ��7KHVH�FKDQJHV�KDG�D�JUHDW�LQIOXHQFH�RQ
WKH� 6ZHGLVK� EXLOGLQJ� LQGXVWU\� VLQFH� JRYHUQPHQW� UHJXODWLRQV� IRU
WKLV� LQGXVWU\� ZHUH� HDVHG�� %XVLQHVVHV� KDG� WR� FKDQJH� WKH� IRFXV
IURP�EXLOGLQJ�ZKDW�WKH�VWDWH�ZDQWHG�WR�ZKDW�WKH�FOLHQW�DVNHG�IRU�
7KH� LQGXVWU\� LV� WR� DQ� LQFUHDVHG� H[WHQW� QRZ� PHHWLQJ� WKH� VDPH
FKDOOHQJHV�DV�PDQXIDFWXULQJ�LQGXVWU\�

$QRWKHU� LPSRUWDQW� FKDOOHQJH� IRU� WKLV� LQGXVWU\� LV� WKH
LQGLFDWLRQV�RI � D�QHHG� IRU�������� GZHOOLQJV� SHU� \HDU� LQ� WKH� QHDU

IXWXUH��ZKHUHDV� LQ� UHDOLW\� WKH� QXPEHU� SURGXFHG� LV� ��� ���� ²� ��
�������������%RYHUNHW��������!�

,Q�6ZHGHQ�WKHUH� DUH� FRPSDQLHV� WKDW� DUH� UHVSRQVLEOH� IRU� WKH
SURFHVV�IURP�WKH�DFTXLVLWLRQ�RI � WKH� ODQG� WR� WKH�PDQDJHPHQW�RI
WKH� EXLOGLQJV�� 7KHVH� DFWRUV� DUH� GHILQHG� DV� SURMHFW� GHYHORSHUV
�UHDO�HVWDWH� GHYHORSHUV��� ,W� LV� IURP� WKHLU� YLHZ� WKDW� WKLV� SDSHU� LV
ZULWWHQ�

7KH� OHDG� WLPH� IURP� WKH� DFTXLVLWLRQ� RI � WKH� ODQG� WR� WKH
PRPHQW�ZKHQ� WKH� UHVLGHQFHV� DUH� VROG� DQG� WKH� FXVWRPHUV�PRYH
LQ�� LV� LQ� VRPH� SURMHFWV� DV� ORQJ� DV� �� \HDUV�� 'XH� WR� WKLV� WKH
ILQDQFLQJ� FRVWV� EHFRPH� VLJQLILFDQW�� 7KH� DELOLW\� WR� FUHDWH
FRPPHUFLDO�DQG�UHVLGHQWLDO�DUHDV�WKDW�DUH�DSSHDOLQJ�WR�FXVWRPHUV
LQ� VSLWH� RI � WKH� YDULDWLRQV� LQ� WKH�PDUNHW� GHPDQG�� WKH� HFRQRPLF
VLWXDWLRQ� DQG� FKDQJHV� DFFRUGLQJ� WR� SROLWLFDO� GHFLVLRQV� RYHU� ORQJ
SHULRGV� LV� LPSRUWDQW�� ,I � WKH� ILQDO� SURGXFW� ILWV� WKH�PDUNHW� DQG� LV
SURILWDEOH�LQ�VXFK�D�ZD\�WKDW�KLJK�FXVWRPHU�YDOXH�FDQ�EH�UHDFKHG�
ERWK� LQ� D� VKRUW� DV� ZHOO� DV� D� ORQJ� WHUP�� FRPSHWLWLYHQHVV� ZLOO� EH
VWLPXODWHG�

'XH� WR� WKH� SUHVVXUH� IURP� WKH� PDUNHW� IRUFHV�� WKH� EXLOGLQJ
LQGXVWU\�KDV�WR�

x XQGHUVWDQG�DQG�LQFOXGH�LWV�FXVWRPHUV���$WNLQ��������!�

x EH�EHWWHU�DW�ZKDW�LW�LV�GRLQJ�

x EH� EHWWHU� LQ� GRLQJ� LW� ULJKW� IURP� WKH� EHJLQQLQJ� DQG� LQ
PDNLQJ�WKH�ULJKW�GHFLVLRQV�UDSLGO\�

x VWULYH� IRU�KLJKHU� SUHFLVLRQ� DQG� GHOLYHU� WKH� ULJKW� WKLQJV� DW
WKH�ULJKW�WLPH�DQG�WR�WKH�ULJKW�SULFH�

x PLQLPL]H� WKH� OHDG�WLPHV� DQG� HVSHFLDOO\� 770� �WLPH� WR
PDUNHW��RI �FRQVWUXFWLRQ�SURMHFWV�

x GHYHORS�LWV�IRUPV�RI �FROODERUDWLRQ�DQG�RUJDQL]DWLRQ�

7R� IXOILO� WKHVH� VWDWHPHQWV�� FRQWLQXRXV� ZRUN� LQ� LPSURYLQJ
TXDOLW\�DQG�SURGXFWLYLW\�LV�FUXFLDO��,QFUHDVLQJ�WKH�DELOLW\�WR�GHILQH
DQG�PHHW� WKH� IXQFWLRQDO� UHTXLUHPHQWV� WKURXJKRXW� WKH�SURFHVV� LV
DOVR� LPSRUWDQW�� 7R� NQRZ� WKH� YLVLRQ�� JRDO� DQG� VWUDWHJ\� RI � WKH
PDQDJHPHQW� DW� DOO� OHYHOV� RI � WKH� FRPSDQ\� WKURXJKRXW� WKH
EXVLQHVV�SURFHVV�LV�HVVHQWLDO���.MHOOEHUJ��������!�

,Q�WKLV�SDSHU�SURGXFWLYLW\�LV�GHILQHG�DV�´GRLQJ�ZKDW�KDV�EHHQ
GHFLGHG� ZLWK� WKH� ORZHVW� FRQWULEXWLRQ� RI � UHVRXUFHVµ�� 7KH� ZRUG

CAN AXIOMATIC DESIGN IMPROVE THE BUILDING PROCESS?

8OULND�6RKOHQLXV
XOULND�VRKOHQLXV#MP�VH

'LYLVLRQ�RI �&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV
5R\DO�,QVWLWXWH�RI �7HFKQRORJ\��.7+�

'URWWQLQJ�.ULVWLQDV�Y����
�������6WRFNKROP

6ZHGHQ



&DQ�$[LRPDWLF�'HVLJQ�LPSURYH�WKH�%XLOGLQJ�3URFHVV"
)LUVW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$[LRPDWLF�'HVLJQ

&DPEULGJH��0$�²�-XQH������������

&RS\ULJKW��������E\�,QVWLWXWH�IRU�$[LRPDWLF�'HVLJQ ���

TXDOLW\�LV�KHUH�XVHG�LQ�WKH�PHDQLQJ�RI �´ILWQHVV�IRU�SXUSRVHµ�DQG
LV� FORVHO\� FRQQHFWHG� WR� WKH� FXVWRPHUV·� UHTXLUHPHQWV�� &XVWRPHU
UHTXLUHPHQWV� FDQ� EH� GLYLGHG� LQWR� WZR� JURXSV� RI � �FXVWRPHU�
YDOXHV�

� PHDVXUDEOH�YDOXHV�
� QRQ��PHDVXUDEOH�YDOXHV���1\ODQGHU��������!�

0HDVXUDEOH� YDOXHV� HPDQDWH� IURP� WKH� REMHFW� DQG� DUH� SUDFWLFDO�
IXQFWLRQDO� TXDOLWLHV� LQFOXGLQJ� HYHU\WKLQJ� WKDW� FDQ� EH� FOHDUO\�
GHILQHG�� PHDVXUHG� DQG� TXDQWLILHG�� 7KH� QRQ�PHDVXUDEOH� YDOXHV�
RQ� WKH� RWKHU� KDQG�� HPDQDWH� IURP� WKH� REVHUYHU� DQG� DUH� FORVHO\
FRQQHFWHG� WR� KLV�KHU� SHUFHSWLRQ� RI � WKH� REMHFW�� $HVWKHWLF� DQG
VRFLDO�YDOXHV�EHORQJ�WR�WKLV�JURXS�

&RUUHFW�TXDOLW\��D�KLJK�FXVWRPHU�YDOXH�DQG�KLJK�SURGXFWLYLW\
FKDUDFWHUL]H� VXFFHVVIXO� SURMHFWV�� 7KH� FXVWRPHU� LV� VDWLVILHG� ZLWK
WKH�SURGXFW�DV�ZHOO�DV�WKH�RWKHU�DVSHFWV��LQWHUQDOO\�DQG�H[WHUQDOO\�
DW� WKH� VDPH� WLPH�DV� WKH�SURMHFW�KDV�EHHQ�FRPSOHWHG�DV� ILQDQFLDO
YLDELOLW\� DQG�ZLWK� VKRUW� OHDG�WLPHV��*RRG� FROODERUDWLRQ� EHWZHHQ
DOO� SDUWLFLSDQWV�� VXEFRQWUDFWRUV�� FRQVXOWDQWV� DQG� HPSOR\HHV
WKURXJKRXW� WKH� SURMHFW� LV� DQRWKHU� DWWULEXWH� RI � D� VXFFHVVIXO
SURMHFW�

0DNLQJ� FHUWDLQ� FKRLFHV� LQ� WKH� HDUO\� VWDJHV� RI � D� EXLOGLQJ
SURMHFW� KDV� DQ� LPSRUWDQW� LPSDFW� RQ� WKH� ILQDO� SURGXFW�� 7KH
SURGXFW�PXVW�ILW�WKH�PDUNHW�DQG�EH�SURILWDEOH� LQ�D�ZD\�WKDW�KLJK
FXVWRPHU�YDOXH�FDQ�EH�UHDFKHG��ERWK�LQ�WKH�VKRUW�DQG�ORQJ�WHUP�

,V� LW� SRVVLEOH� WR� UHDFK� KLJKHU� FXVWRPHU�YDOXH� DQG� D� PRUH
HIIHFWLYH�EXLOGLQJ�SURFHVV�E\�DSSO\LQJ�IXQGDPHQWDO�SULQFLSOHV�RI
GHVLJQ"

3 THE BUILDING PROCESS

7KH� EXLOGLQJ� SURFHVV� FDQ� EH� GLYLGHG� LQWR� WKUHH� SDUWV�
SURGXFW�GHVLJQ��SURGXFW�SURGXFWLRQ�DQG�SURGXFW�XVH�RU� LQ� WKHVH
VHYHQ�SURFHVVHV�

x $FTXLVLWLRQ

x (DUO\�'HVLJQ��SODQQLQJ�

x 'HWDLOHG�'HVLJQ��GHVLJQ�

x 3URFXUHPHQW )HHGEDFN

x &RQVWUXFWLRQ��SURGXFWLRQ�

x 6DOHV

x )DFLOLW\�0DQDJHPHQW

,Q� WKLV� UHVHDUFK� SURMHFW� WKH� IRFXV� LV� RQ� WKH� GHFLVLRQ
SURFHVVHV�GXULQJ�$FTXLVLWLRQ��(DUO\�'HVLJQ�DQG�'HWDLOHG�'HVLJQ�
ZKLFK� IDOO� ZLWKLQ� WKH� ILUVW� SDUW�� QDPHO\� SURGXFW� GHVLJQ�
&RQVWUXFWLRQ�RQ�WKH�RWKHU�KDQG��LV�DQRWKHU�ZRUG�IRU�SURGXFWLRQ�
)HHGEDFN� LQFOXGHV� HYHU\� ZD\� RI � OHDUQLQJ� IURP� VRPHWKLQJ� RU
VRPHERG\� �IURP� WKH� SDVW� WR� WKH� SUHVHQW�� LQ� RUGHU� WR� UHDFK
LPSURYHPHQWV�� ,W� LQFOXGHV� OHDUQLQJ� IURP� SUHYLRXV� VWDJHV� WR� WKH
ODWHU�ZLWKLQ�RU�EHWZHHQ�FRQVWUXFWLRQ�SURMHFWV��ZLWKLQ�RU�EHWZHHQ
FRPSDQ\�IXQFWLRQV�

7KH�GHFLVLRQV�XQGHUWDNHQ� LQ�WKH�EHJLQQLQJ�RI �D�SURMHFW� FDQ
EH�GLYLGHG�LQWR�WZR�SDUWV�
�� 'HFLVLRQV�GXULQJ�WKH�SURFHVV�RI �DFTXLVLWLRQ�
�� 'HFLVLRQV�GXULQJ�WKH�SODQQLQJ�DQG�GHVLJQ�SKDVH�

)LJXUH��� LOOXVWUDWHV�KRZ� WKH� ODQG�YDOXH� LQFUHDVHV� GXULQJ� WKH
SODQQLQJ�DQG�GHVLJQ�SKDVH���-0��������!�
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Figure 1. The planning phase of Project Development

7KH�IROORZLQJ�SLFWXUH�LOOXVWUDWHV�WKH�LPSRUWDQFH�RI �WKH�HDUO\
GHFLVLRQV�DFFRUGLQJ�WR�WKH�FRVWV�FRPPLWWHG���/X��������!��7KLV
ILJXUH� FRPHV� IURP� WKH�PDQXIDFWXULQJ� LQGXVWU\� EXW� LV� DSSOLFDEOH
DQG�YDOLG�WR�WKH�EXLOGLQJ�SURFHVV�GHVLJQ�DV�ZHOO��7KH�WHUPLQRORJ\
IRU� WKH�PDQXIDFWXULQJ� LQGXVWU\� LV�PDUNHG� MXVW� EHORZ� WKH� [�D[LV�
7KH�WHUPLQRORJ\�IRU�WKH�EXLOGLQJ�LQGXVWU\�LV�SODFHG�EHORZ�
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Figure 2. Cost variations during a project’s phases

$W� WKH� PRPHQW� RI � FRQVWUXFWLRQ�� WKH� WRWDO� FRPPLWWHG� FRVW
KDV� LQ� PRVW� SURMHFWV� UHDFKHG� ���� RI � LWV� ILQDO� ILJXUH�� ,W� LV
WKHUHIRUH�HDV\�WR�XQGHUVWDQG�WKH�LPSRUWDQFH�RI �PDNLQJ�WKH�ULJKW
GHFLVLRQV�GXULQJ�WKH�HDUO\�SHULRGV�RI �D�SURMHFW·V�EXLOGLQJ�SURFHVV�
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7KH� IROORZLQJ� UHPDUNV� PXVW� EH� FRQVLGHUHG� ZKHQ� DGDSWLQJ
WKLV� ILJXUH� WR� WKH� GHVLJQ� RI � WKH� EXLOGLQJ� SURFHVV� ZLWKLQ� SURMHFW
GHYHORSPHQW�

� 7KH� FXUYHV� VKRXOG� EHJLQ� DERYH� WKH� RULJLQ� RI
FRRUGLQDWHV� RQ� WKH� \�D[LV�� VLQFH� WKH� SURMHFW� GHYHORSHU�
IURP�ZKRVH�YLHZ�WKLV�LV�FRQVLGHUHG��KDV�LQYHVWHG�LQ�ODQG
RU�D�EXLOGLQJ�EHIRUH�WKH�SODQQLQJ�SKDVH�

� ,W�VHHPV�FRUUHFW�WKDW�WKH�ORZHU�FXUYH�LV�UHODWLYHO\�IODW�XS
WR� WKH� FRQVWUXFWLRQ� SKDVH�� ZKHUH� LW� ULVHV� FRQVLGHUDEO\
DFFRUGLQJ�WR�LQFUHDVHG�LQYRLFLQJ��7KLV�LV�VRPHWKLQJ�WKDW
KDV� WR� EH� IXUWKHU� LQYHVWLJDWHG�� IRU� H[DPSOH�� E\
LQWHUYLHZV�ZLWK�SUDFWLWLRQHUV�

7KH� SDUDPHWHUV� UXOLQJ� WKH� HDUO\� GHFLVLRQ� SURFHVVHV� FDQ� EH
GLYLGHG�LQWR�WKH�IROORZLQJ�

�� ([WHUQDO� SDUDPHWHUV�� 7KH� PDUNHW�� WKH� HFRQRPLF� VLWXDWLRQ
DQG�SROLWLFV��VWDWH�UHJXODWLRQV�DQG�VXEVLGLHV�LQFOXGHG��

�� ,QWHUQDO� SDUDPHWHUV�� 7KH� FRPSDQ\·V� RYHUDOO� YLVLRQV�� JRDOV�
VWUDWHJLHV� DQG� DFWLYLWLHV� VHW� XS� E\� WKH� PDQDJHPHQW� JURXS�
HVWDEOLVKHG�ZLWKLQ�WKH�RUJDQL]DWLRQ�� �7KLV� LV�RIWHQ�H[SUHVVHG
LQ� FRPSDQ\� SROLFLHV�� GLIIHUHQW� VWUDWHJLHV� DQG� UHFRPPHQG�
DWLRQV�

,Q� DQ� $[LRPDWLF� DSSURDFK� WKH� H[WHUQDO� SDUDPHWHUV� FDQ� EH
VHHQ� DV� D� SDUW� RI � WKH� FRQWH[W� DQG� WKH� FRQVWUDLQWV� �� 1RUGOXQG
�������!�

4 THE SYSTEM - COMPANY

7R� DFKLHYH� WKH� GHVLUHG� JRDOV� RI � DQ� HQWHUSULVH�� LW� FDQ� EH
FRQVLGHUHG�DV�D�V\VWHP�WKDW�KDV�WR�EH�GHVLJQHG�LQ�RUGHU�WR�VDWLVI\
D� VSHFLILF� VHW�RI � IXQFWLRQDO� UHTXLUHPHQWV� DQG� FRQVWUDLQWV��� 6XK
HW�DO���������!��$�EULHI �LOOXVWUDWLRQ�LV�VKRZQ�EHORZ�
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Success

- Profitability
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Figure 3. The company – a system

,Q�WKH�YLHZ�RI �D�UHDO�HVWDWH�GHYHORSHU�WKH�DJHQWV�DUH�GHILQHG
DV� HYHU\� JURXS� RI � SHRSOH� PRUH� RU� OHVV� FRQFHUQHG� ZLWK� WKH
FRPSDQ\·V�FRUH�DFWLYLW\�²�SURMHFW�GHYHORSPHQW��7KLV�FDQ�DOVR�EH
RQH�VLQJOH�SHUVRQ��,W�FDQ�EH�D�GHSDUWPHQW��D�SURMHFW�WHDP�ZLWKLQ�D
GHSDUWPHQW�RU�D�SDUW�RI �D�SURMHFW� WHDP�WKDW�HQJDJHV�DQ�H[WHUQDO

VSHFLDOLVW� IRU� D� FHUWDLQ� WDVN�� 2QH� H[DPSOH� RI � WKLV� LV� PDUNHWLQJ
DFWLYLWLHV��7KH�DJHQWV�FDQ�EH�VHHQ�DV�HQDEOHUV��'HVLJQ�3DUDPHWHUV�
'3V� RU� 3URFHVV� 9DULDEOHV�� 39V�� RI � WKH� JRDOV� DQG� VWUDWHJLHV
DFFRUGLQJ� WR� ´DFWLYLWLHVµ� LQ� ILJXUH� ��� LQ� WKH� XVH� RI � WKH� PHWKRG
$[LRPDWLF�'HVLJQ�

+HUH�WKH�RYHUDOO�JRDO�IRU�WKH�V\VWHP�LV�GHILQHG�DV�VXFFHVV��,Q
RUGHU� IRU� WKH� FRPSDQ\� WR� VXFFHHG�� WKH� V\VWHP� PXVW� VHFXUH
SURILWDELOLW\�� 7R� KDYH� WKH� ULJKW� FXVWRPHU� IRFXV� LV� LPSRUWDQW� LQ
RUGHU�WR�EH�DEOH�WR�VHOO� LWV�SURGXFWV�� �7KH�FXVWRPHU� LV� ORFDWHG� LQ
WKH� FXVWRPHU� GRPDLQ� DFFRUGLQJ� WR� ILJXUH� ��� 7KH� DSSURSULDWH
FRPSHWHQFH� PXVW� H[LVW� ZLWKLQ� WKH� FRPSDQ\·V� RUJDQL]DWLRQ� LQ
RUGHU� WR� PDNH� WKH� ULJKW� GHFLVLRQV� DQG� DFFRPSOLVK� WKH� ZRUN�
7KHUH�KDV�WR�EH�WHFKQRORJ\�LQ�RUGHU�WR�SURGXFH�VXLWDEOH�SURGXFWV
IRU�WKH�PDUNHW�DV�ZHOO�DV�DSSURSULDWH�IRUPV�RI �FROODERUDWLRQ�DQG
RUJDQL]DWLRQ��7R�IXOILO�WKHVH�JRDOV�DQ�DQDO\VLV�EDVHG�RQ�$[LRPDWLF
'HVLJQ�LV�SURSRVHG�

$Q� H[DPSOH�� LI � SURILWDELOLW\� LV� FRQVLGHUHG� DV� RQH� RI � WKH
V\VWHPV� PRVW� LPSRUWDQW� IXQFWLRQDO� UHTXLUHPHQWV� �)5��� WKH
IROORZLQJ�HTXDWLRQ�FDQ�EH�XVHG�LQ�WKH�DQDO\VLV�

���

7KH�DSSURSULDWH�GHVLJQ�SDUDPHWHU��'3��LV�WKHQ�FKRVHQ�DV�

'3���6XFFHVVIXO�SURMHFW�GHYHORSHU

$W�WKH�QH[W�OHYHO�LQ�WKH�GHFRPSRVLWLRQ�WKH�IROORZLQJ�)5V�FDQ�EH
VWDWHG�

)5����,QFUHDVH�WKH�LQFRPH
)5����5HGXFH�WKH�FRVWV
)5����0LQLPL]H�WKH�FDSLWDO

7KH�FRUUHVSRQGLQJ�'3V�FDQ�EH�VWDWHG�DV�IROORZV�

'3����+LJKHVW�SRVVLEOH�FXVWRPHU�VDWLVIDFWLRQ
'3����(IIHFWLYH�SURMHFW�PDQDJHPHQW
'3����3URGXFWLYH�HTXLSPHQW�DQG�VKRUW�OHDG�WLPHV

7KH�GHVLJQ�HTXDWLRQ�DQG�PDWUL[�LV�DV�IROORZV��ZKHUH�;�VLJQLILHV�D
VWURQJ�UHODWLRQVKLS�EHWZHHQ�WKH�)5V�DQG�'3V�
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7KH�GHVLJQ� LV�XQFRXSOHG��DFFRUGLQJ�WR�$[LRPDWLF�'HVLJQ���6XK
�������!�

$Q�DOWHUQDWLYH�WR�'3���FRXOG�EH� VWDWHG� DV�´XVLQJ� VWDQGDUG
FRPSRQHQWVµ� �� 3VLODQGHU� ������� !�� �7KH� PDWUL[� LV� XQFRXSOHG
DOVR�LQ�WKDW�FDVH��

3URILWDELOLW\� 
,QFRPH���&RVWV

&DSLWDO
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5 THE RESEARCH PROJECT

7KH� UHVHDUFK� SURMHFW� LV� RUJDQL]HG� DV� D� FDVH� VWXG\� DQG� LW� LV
FRQQHFWHG�WR�WKH�6ZHGLVK�FRQVWUXFWLRQ�SURMHFW�cUVWDGDO��LQFOXGLQJ
DERXW� �� ���� DSDUWPHQWV�� VHUYLFHV� DQG� DPHQLWLHV�� 'DWD� DUH
FROOHFWHG� E\� VWXGLHV� RI � OLWHUDWXUH�� WKURXJK� LQWHUYLHZV� DQG
REVHUYDWLRQV�
7KH�SURMHFW�LV�FRQGXFWHG�LQ�WKH�IROORZLQJ�VHYHQ�SKDVHV�

�� 3UHVWXG\�� 6HW� XS� WKH� GHVLJQ� RI � WKH� UHVHDUFK� SURMHFW�� $Q
DQDO\VLV� RI � WKH� FRPSDQ\·V� YLVLRQV�� JRDOV�� VWUDWHJLHV� DQG� DFWLYLWLHV� KDYH
EHHQ�DFFRPSOLVKHG��LQ�D�IUDPHZRUN�DFFRUGLQJ�WR�ILJXUH����DV�ZHOO�DV�D
VWXG\� RI � WKH� HDUO\� VWDJHV� RI � DFTXLVLWLRQ� DQG� SODQQLQJ� IRU� WKH� SURMHFW
cUVWDGDO�

�� ,QYHVWLJDWH� WKH� QHHGV� RI � WKH� IXWXUH� FXVWRPHUV� LQ� WKH
FRQVWUXFWLRQ� SURMHFW�cUVWDGDO�� &XVWRPHU� LV� KHUH� GHILQHG� DV
WKH� SHRSOH� ZKR� ZLOO� EX\� DQG�RU� OLYH� LQ� WKH� SURGXFHG
GZHOOLQJV��7KH�FXVWRPHU�UHTXLUHPHQWV�ZLOO�EH�FDSWXUHG�PDLQO\�WKURXJK
TXDOLWDWLYH�LQWHUYLHZV�ZLWK�WKH�KHOS�IURP�DQ�H[WHUQDO�PDUNHWLQJ� ILUP�
7KH�UHVHDUFKHU�ZLOO�KDYH�DQ�LQIOXHQFH�RQ�WKLV�ZRUN�E\�KHU�SDUWLFLSDWLRQ
LQ�DOO�WKH�SKDVHV�RI �WKH�VXUYH\�

�� 7UDQVODWH� WKRVH� UHTXLUHPHQWV� LQWR� IXQFWLRQDO� UHTXLUHPHQWV
IRU�WKH�FRQVWUXFWLRQ�SURMHFW�cUVWDGDO�

�� $QDO\]H�DQG�GHFRPSRVH�DFFRUGLQJ�WR�VFLHQWLILF�SULQFLSOHV�RI
GHVLJQ��$[LRPDWLF�'HVLJQ��

�� 3URSRVH�LPSURYHPHQWV�

�� &UHDWH�D�QRUPDWLYH�GHVFULSWLRQ�RI �WKH�GHFLVLRQ�SURFHVVHV�RI
D� ODUJH� SURMHFW� �cUVWDGDO��� 7KLV� FRXOG� VHUYH� DV� D� EDVLV� IRU� D
GHFLVLRQ�WRRO�

�� *HQHUDOL]H�DQG�GHYHORS�WKHRULHV�

7KH� UHVHDUFK� SURMHFW� LV� LQWHUGLVFLSOLQDU\� LQFOXGLQJ� WZR
GLIIHUHQW� ILHOGV� RI � VFLHQFH�� VRFLDO� VFLHQFH� �GHVFULSWLYH�� DQG
HQJLQHHULQJ�VFLHQFH��QRUPDWLYH���$�GHFLVLRQ�IUDPHZRUN�EDVHG�RQ
$[LRPDWLF� 'HVLJQ� LV� FRPELQHG� ZLWK� 4XDOLWDWLYH� 0HWKRGV�� 7KH
ODWWHU� LV� XVHG� WR� IDFLOLWDWH� WKH� XQGHUVWDQGLQJ� RI � WKH� FXVWRPHU
UHTXLUHPHQWV��HVSHFLDOO\�DFFRUGLQJ�WR�DHVWKHWLF�DQG�VRFLDO�YDOXHV�

,Q� WKH� LOOXVWUDWLRQ� EHORZ� WKH� FXVWRPHU�� IXQFWLRQDO�� GHVLJQ
DQG� SURFHVV� GRPDLQV� DUH� UHSODFHG� ZLWK� WKH� IROORZLQJ� WHUPV�
YLVLRQV��JRDOV��VWUDWHJLHV�DQG�DFWLYLWLHV���.MHOOEHUJ��������!�

vVisions Goals Strategies Activities

Context

Figure 4. The Company’s visions, goals, strategies and
activities in a framework based on Axiomatic Design

Figure 5. The research project in a framework based on
Axiomatic Design

6 DISCUSSIONS/CONCLUSIONS

&DQ�$[LRPDWLF�'HVLJQ�LPSURYH�WKH�EXLOGLQJ�SURFHVV"

3UHYLRXV� UHVHDUFK�KDV� VKRZQ� WKDW� IUDPHZRUNV�EDVHG�RQ� WKH
PHWKRG� FDQ� EH� JHQHUDOL]HG� DQG� DGDSWDEOH� WR� PDQ\� SUREOHPV�
HYHQ� RXWVLGH� RI � WKH� ILHOG� RI � HQJLQHHULQJ�� $� JRRG� H[DPSOH� LV
1RUGOXQG·V� ´,QIRUPDWLRQ� )UDPHZRUN� IRU� (QJLQHHULQJ� 'HVLJQ� EDVHG� RQ
$[LRPDWLF� 'HVLJQµ� �� 1RUGOXQG� ������� !�� 6LQFH� WKH� EXLOGLQJ
LQGXVWU\� KDV� PDQ\� VLPLODULWLHV� ZLWK� WKH� PDQXIDFWXULQJ� LQGXVWU\�
ZKHUH�WKH�PHWKRG�KDV�EHHQ�DQG�LV�EHLQJ�DSSOLHG�DQG�GHYHORSHG�
DQ� DSSOLFDWLRQ� DQG� DGDSWDWLRQ� RI � WKH� PHWKRG� VHHPV� SURPLVLQJ

Translated
into
functional
requirements

The project
Årstadal. (the
buildings , the
area, service,
amenities)

The
building
process
for
Årstadal

- The market , the economical  situation and  politics
(state regulations  and  subsidies included )

- The company’s  visions, goals , strategies  and
activities

Customer
requirements

Functional
requirements

Design
parameters

Process
variables

From:

Buyers
(Visitors)
(Collaborators)

Context
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DOVR�ZLWKLQ� WKH� FRQVWUXFWLRQ� LQGXVWU\� �DQG� WKH� W\SH� RI � SUREOHP
GHVFULEHG�LQ�WKLV�SDSHU���$�UHIHUHQFH�RI �D�GRFWRUDWH�WKHVLV�GHDOLQJ
ZLWK�FRQVWUXFWLRQ�DQG�$[LRPDWLF�'HVLJQ� LV�$Q�D[LRPDWLF�DSSURDFK
WR�SHUIRUPDQFH�EDVHG�GHVLJQ�E\�$OEDQR���$OEDQR��������!

%XW�RQH�LPSRUWDQW�GLIIHUHQFH�EHWZHHQ�WKH�EXLOGLQJ�LQGXVWU\
DQG�PDQXIDFWXULQJ� LQGXVWU\�VWLOO� UHPDLQV��,Q�VSLWH�RI �WKH�HDVH�RI
WKH�VWDWH�LQYROYHPHQW�LQ�WKH�FRQVWUXFWLRQ� LQGXVWU\� LQ�6ZHGHQ�� LWV
LQIOXHQFH� RQ� WKH� GHVLJQ� RI � WKH� EXLOGLQJ� SURFHVV� FDQQRW� EH
QHJOHFWHG�� 7KH� DLP� RI � KRXVLQJ� SROLFLHV� LV� WR� SURYLGH� WKH
SRVVLELOLW\� IRU� HYHU\ERG\� WR� DIIRUG� D� JRRG� UHVLGHQFH�� ([DPSOHV
RI � WUDGLWLRQDO� ZD\V� RI � IXOILOOLQJ� WKLV� DLP� DUH� UHJXODWLRQV� DQG
VXEVLGLHV�� 8QIRUWXQDWHO\�� VWDWH� LQYROYHPHQW� KDV� LQ� PDQ\� FDVHV
UHVXOWHG� LQ� KRXVLQJ� DUHDV�� ZLWK� D� KLJK� OHYHO� RI � VWDQGDUGL]DWLRQ�
WKDW�GR�QRW�IXOO\�DSSHDO�WR�FXVWRPHUV��7KLV�LV�YDOLG�IRU�6ZHGHQ�DV
ZHOO�DV�IRU�PDQ\�RWKHU�(XURSHDQ�FRXQWULHV�

,Q�VSLWH�RI �WKH�HDVH�RI � VWDWH� LQYROYHPHQW��EXLOGHUV� DQG� WKH
ILQDO�XVHU·V��FXVWRPHU��LQIOXHQFH�RQ�WKH�GHVLJQ�LV�VWLOO�OLPLWHG��7KH
SDUWV� KDYLQJ� DQ� LQIOXHQFH� RQ� WKH� GHVLJQ� DUH� WKH� IROORZLQJ�� LQ
RUGHU�� DFFRUGLQJ� WR� �� (OLDVVRQ� HW� DO�� ������� !� �7KH� SURMHFW
GHYHORSHU�EHORQJV�WR�WKH�WKLUG�SDUW��
�� WKH�VWDWH�DV�UHJXODWRU�
�� WKH�VWDWH�DV�ILQDQFLHU��VXEVLGL]LQJ��
�� WKH�EXLOGHU��EXLOGLQJ�SURSULHWRU��EXLOGLQJ�FRQWUDFWRU���DQG
�� WKH�ILQDO�XVHU�
7KLV�LV�YDOLG��DERYH�DOO��IRU�DSDUWPHQW�EORFNV�DQG�RZQHU�RFFXSLHG
KRXVHV� �WKH� ODWWHU� EXLOW� EHIRUH� -DQXDU\� ��� ������ ZLWK� LQWHUHVW
VXEVLGLHV� DQG� VWDWH� JUDQWHG� ORDQV�� 7KH� QXPEHU� RI � SURMHFWV
ZLWKRXW� DQ\� VWDWH� LQWHUYHQWLRQ� LQ� WKH� ORDQ� SURFHGXUHV� LV
GHFUHDVLQJ�LQ�VRPH�PDUNHW�VHJPHQWV��7KH�LPSDFW�RI �WKH�VWDWH�DV�D
ILQDQFLHU�LV�KHQFH�UHGXFHG�

,Q� D� IUDPHZRUN� EDVHG� RQ� $[LRPDWLF� 'HVLJQ� WKH� VWDWH
LQWHUYHQWLRQ�LQ�WKH�EXLOGLQJ�SURFHVV�FDQ�EH�FRQVLGHUHG�DV�SDUWV�RI
WKH�)XQFWLRQDO�5HTXLUHPHQWV�DQG�RU�DV�&RQVWUDLQWV�

7KH� HOHPHQWV� DQG� IHDWXUHV� RI � $[LRPDWLF� 'HVLJQ� WKDW� FDQ
KHOS�WR�LPSURYH�WKH�EXLOGLQJ�SURFHVV�DUH�DV�IROORZV�

� 7KH�PHWKRG� LPSOLHV� D� VWUXFWXUHG�DQG� V\VWHPDWL]HG�GHFLVLRQ
SURFHVV� E\� XVLQJ� D[LRPV�� FRUROODULHV� DQG� WKHRUHPV� LQ� WKH
GHFRPSRVLWLRQ�RI �WKH�SUREOHP�

� %\�VWDUWLQJ�ZLWK�WKH�FXVWRPHU�UHTXLUHPHQWV��WUDQVIRUP�WKHP
WR� IXQFWLRQDO� UHTXLUHPHQWV� DQG�� WKHUHDIWHU�� ORRNLQJ� IRU
DFFXUDWH� VROXWLRQV�� FUHDWLYH� ZRUN� DQG� RSHQQHVV� WR� QHZ
WHFKQRORJ\� LV� HQFRXUDJHG��7KH�GHVLJQ� WHDP� LV� OHVV� DWWDFKHG
WR� ROG� VROXWLRQV�� 7KLV� FKDUDFWHULVWLF� RI � WKH� PHWKRG� FRXOG
KHOS�LQ�WKH�GLUHFWLRQ�RI �PRGHUQLVLQJ�WKH�GHVLJQ�SKDVHV�LQ�WKH
FRQVWUXFWLRQ� LQGXVWU\�� E\� VWULYLQJ� DW� FRUUHFW� TXDOLW\�� D� KLJK
FXVWRPHU�YDOXH�DQG�D�KLJK�SURGXFWLYLW\�

$[LRPDWLF� 'HVLJQ� GRHV� QRW� KHOS� LQ� ILQGLQJ� DFFXUDWH
LQIRUPDWLRQ�QHHGHG�WR�EH�DEOH�WR�VROYH�VWDWHG�SUREOHPV��7KLV�IDOOV
RXWVLGH� RI � WKH� PHWKRG�� +RZ� GRHV� RQH� HQVXUH� WKDW� WKH� GHVLJQ
WHDP� KDV� DFFXUDWH� LQIRUPDWLRQ� DW� HYHU\� VWDJH� LQ� WKH� GHFLVLRQ
SURFHVVHV"�,Q�WKH� LQGXVWULDO�SDUW� �-0�$%��WKHUH�DUH�D�QXPEHU�RI
GLJLWDOO\� EDVHG� V\VWHPV�ZLWK� WKH� REMHFWLYH� WR� SURYLGH� HPSOR\HHV
ZLWK� WKH� DFFXUDWH� LQIRUPDWLRQ�� ,QYHVWLJDWLQJ� DOO� RI � WKHP� IDOOV
RXWVLGH�RI �WKH�UHVHDUFK�SURMHFW�GLVFXVVHG�LQ�WKLV�SDSHU�

2WKHU� PHWKRGV� �WKDQ� $[LRPDWLF� 'HVLJQ� DQG� 4XDOLWDWLYH
0HWKRGV�� WR� EH� XVHG� WR� DQVZHU� DQG� YDOLGDWH� WKH� VWDWHG� UHVHDUFK
SUREOHP�KDYH�WR�EH�LQYHVWLJDWHG�
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