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.H\ZRUGV�� ,QWHJUDWLRQ� RI� EOXH� DQG�ZKLWH� FROODU�ZRUN��0HGLDWLRQ� RI� WHFKQRORJLHV�� 5HVROYLQJ
DOLHQDWLRQ�RI�ZRUN��,QWHUDFWLRQ�RI�ZRUN�DQG�LQIRUPDWLRQ��)UHH�LQIRUPDWLRQ��5HVROYLQJ�WUDGH�DQG
PDUNHW��6RFLDO�HYROXWLRQ��/RQJ�WHUP�GHYHORSPHQW�

$EVWUDFW��:H� SUHVHQW� D� VFHQDULR� IRU� IUHH� DVVRFLDWLRQV� RI� SHRSOH�ZKR� DUH� RUJDQL]LQJ� OLIH� DQG
ZRUN�E\�PHDQV�RI�WHFKQLFDO�QHWZRUNV�DQG�LQIRUPDWLRQ��7KH�XVDJH�RI�WKH�ZHE�PHGLDWHV�LQ�D�QHZ
ZD\�WKH�DFTXLVLWLRQ�RI�HPHUJLQJ�WHFKQRORJLHV��:H�HQWHU�D�ZRUOG�ZKHUH�SHRSOH�DUH�DW�WKH�VDPH
WLPH�ZKLWH�DQG�EOXH�FROODU�ZRUNHUV�DQG�FRQVXPHUV�RI�WKHLU�FROODERUDWLYHO\�SURGXFHG�JRRGV��7KH
SURFHVV�RI�GHYHORSLQJ�DQG�DFTXLULQJ�WKH�ZHE�WHQGV�WR�D�QHZ�IRUP�RI�FROODERUDWLRQ�LQ�SURGXFWLRQ
DQG� RI� ´FRPPHUFH³�� 7KLV� VRFLDO� SURFHVV� \LHOGV� WKH� EDVLV� IRU� VXVWDLQDELOLW\�� ,W� ZLOO� HQG� LQ� D
VRFLHW\�ZLWK�´VRFLDOLVWV³��:H�SUHVHQW�WKH�PDLQ�LVVXHV�LQ�WHFKQLFDO�DQG�VRFLHWDO�UHVSHFW�

6FKO�VVHOZ|UWHU�� ,QWHJUDWLRQ� YRQ� +DQG�� XQG� .RSIDUEHLW�� 9HUPLWWOXQJ� QHXHU� 7HFKQRORJLHQ�
$XIKHEXQJ� HQWIUHPGHWHU� $UEHLW�� =XVDPPHQVSLHO� YRQ� $UEHLW� XQG� ,QIRUPDWLRQ�� )UHLH� ,Q�
IRUPDWLRQ��$XIKHEXQJ�YRQ�0DUNW�XQG�+DQGHO��6R]LDOH�(YROXWLRQ��/DQJIULVWLJH�(QWZLFNOXQJ�

=XVDPPHQIDVVXQJ��:LU�VWHOOHQ�HLQ�6]HQDULR�PLW�IUHLHQ�$VVR]LDWLRQHQ�YRQ�0HQVFKHQ�YRU��GLH
/HEHQ� XQG�$UEHLW�PLWWHOV� WHFKQLVFKHU�1HW]H� XQG� ,QIRUPDWLRQ� RUJDQLVLHUHQ��'HU�*HEUDXFK� GHV
:HE� YHUPLWWHOW� LQ� HLQHU� QHXDUWLJHQ� :HLVH� GLH� $QHLJQXQJ� HQWVWHKHQGHU� 7HFKQRORJLHQ�� :LU
EHWUHWHQ� HLQH� :HOW�� LQ� GHU� GLH� 0HQVFKHQ� ]XJOHLFK� GLH� .RSI�� XQG� +DQGDUEHLWHU� XQG� GLH
.RQVXPHQWHQ� LKUHU�JHPHLQVDP�KHUJHVWHOOWHQ�*�WHU�VLQG��'LH�(QWZLFNOXQJ�XQG�$QHLJQXQJ�GHV
:HE� I�KUW� ]X� HLQHU� QHXHQ� )RUP� YRQ� =XVDPPHQDUEHLW� XQG� Ä+DQGHO³�� 'LHVHU� VR]LDOH� 3UR]H�
OLHIHUW�GLH�*UXQGODJH�I�U�1DFKKDOWLJNHLW��(U�ZLUG�LQ�HLQHU�*HVHOOVFKDIW�PLW�Ä6R]LDOLVWHQ³�HQGHQ
XQG� VWHOOW�ZLFKWLJH�+HUDXVIRUGHUXQJHQ� LQ� WHFKQLVFKHU� XQG� JHVHOOVFKDIWOLFKHU�+LQVLFKW�� GLH� KLHU
VNL]]LHUW�ZHUGHQ�

$Q�DEVWUDFW����SDJHV��RI�WKLV�SDSHU�DSSHDUV�LQ�WKH�´3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO
(5&,0�:RUNVKRS³�RQ�µ8VHU�,QWHUIDFHV�IRU�$OO¶��KHOG�DW�'DJVWXKO��*HUPDQ\��IURP�1R�
YHPEHU����WR�'HFHPEHU����������7KHUH��WKLV�SDSHU�LV�SUHVHQWHG�DV�D�SRVWHU��7KH�SRVWHU�LV
SULQWHG�KHUH�LQ�WKH�DSSHQGL[�
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1.� Internet for all: a revolution starts
&RPSXWHU�VXSSRUWHG�FROODERUDWLYH�ZRUN�ZLOO�JURZ��%XW�ZKHUH�ZLOO�WKLV�SURFHVV�JR"�:H
GHVFULEH� D� VFHQDULR� LQ� RUGHU� WR� GHYHORS� DQG� WR� LOOXVWUDWH� DQ� XQFRQYHQLHQW� DQVZHU� DQG
VRPH�PDLQ� LVVXHV� LQ� WHFKQLFDO�DQG�VRFLHWDO� UHVSHFW�� ,Q� WKH�VFHQDULR�SHRSOH�XVH� WKH�IXOO
SRZHU� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� VKRUWO\� QDPHG� ´,QWHUQHW³� RU
´ZHE³�� 3HRSOH� FRQVWUXFW� DQG� SURGXFH� FRRSHUDWLYHO\� ZLWK� WKHLU� RZQ� PLQG� DQG� KDQGV
YLUWXDO�DQG�UHDO�WKLQJV�DQG�V\VWHPV�IRU�WKHLU�RZQ�XVH��3HRSOH�RYHUFRPH�WKH�WUDGLWLRQDO
GLYLVLRQ�RI�ODERU��HVSHFLDOO\�WKH�WD\ORULVP��7KH�ZHE�PHGLDWHV�LQ�D�QHZ�ZD\�WKH�DFTXL�
VLWLRQ� RI� H[LVWLQJ� RU� HPHUJLQJ� WHFKQRORJLHV� DQG� WKH� JHQHUDWLRQ� RI� QHZ� RQHV� JLYLQJ� D
EDVLV�IRU�D�VXVWDLQDEOH�HYROXWLRQ�DURXQG�WKH�QHWZRUNHG�ZRUOG�

���� (QWHULQJ�D�VFHQDULR
,PDJLQH� \RX� DUH� DQ� RZQHU� RI� D� KRXVH� DQG� \RX�ZRXOG� OLNH� WR� LQVWDOO� \RXUVHOI� D� VRODU
WKHUPLF�V\VWHP��<RX�ZRXOG�VHDUFK�IRU�LQIRUPDWLRQ�RQ�VXFK�V\VWHPV��\RX�ZRXOG�GLVFXVV
WKH�OD\RXW�ZLWK�VRPH�VNLOOHG�DQG�H[SHULHQFHG�SHRSOH��\RX�ZRXOG�YLVLW�UXQQLQJ�V\VWHPV
LQ�UHDOLW\�DQG�RQ�WKH�ZHE��<RX�ZRXOG�SODQ�WKH�ZRUN�WR�EH�GRQH��\RX�ZRXOG�EX\�WKH�PD�
WHULDO�DQG�ILQDOO\�\RX�ZRXOG�LQVWDOO�WKH�V\VWHP�ZLWK�WKH�KHOS�RI�VRPH�IULHQGV�DQG�FUDIWV�
PHQ�� ,Q� RXU� VFHQDULR� QRZ��ZH� VHH� SHRSOH� �ILJXUH� ��� FRPELQLQJ� LQ� IXOO� IUHHGRP� LQGX�
VWULDO��DUWLVDQDO�DQG�SULYDWH�ZRUN�DQG�WKH�UHVSHFWLYH�FRQVXPSWLRQ��3HRSOH�GR�QRW�RQO\�GR
YLUWXDO� SDSHUZRUN� DW� D� GLVSOD\� RU� VLPSO\� EX\� D� PDQXIDFWXUHG� V\VWHP� EXW� WKH\� DOVR
SURGXFH�LW�E\�WKHPVHOYHV�DV�IDU�DV�LW�LV�SRVVLEOH��7KH\�PL[�URXWLQH�DQG�DXWRPDWLRQ��SUR�
IHVVLRQDO�DQG�GLOHWWDQWLF�H[SHULPHQWV�ZLWK�PRGHUQ�RSWLPL]DWLRQV�DQG�LQQRYDWLRQV�DV�WKH
UHVXOW�RI�TXDOLILHG�UHVHDUFK�DQG�GHYHORSPHQW�
3ODQQLQJ�� VLPXODWLQJ�� FRQVWUXFWLQJ�� UXQQLQJ��PDLQWDLQLQJ�� UHSDLULQJ� DQG� GHPROLVKLQJ� D
V\VWHP�ZLWK�FRPSXWHU�VXSSRUW�VLPSO\�PHDQV�WKDW�RQH�YLHZV�VRPH�DVSHFWV�RI�WKH�V\VWHP
DW� D� GLVSOD\� RU� RQ� SULQW�RXWV� DQG� WKDW� RQH� KDQGOHV� WKLV� LQIRUPDWLRQ�� (QWHULQJ� DOO� WKLV
LQIRUPDWLRQ� LQWR� WKH�ZHE� WKH� WUHDWHG� V\VWHP� LV� ´PRELOH³� IURP� LWV� EHJLQQLQJ��2QH� FDQ
YLHZ� ´OLIH³� SUHVHQWDWLRQV� ZLWK� VWRUHG� DV� ZHOO� DV� ZLWK� FXUUHQW� RSHUDWLRQ� GDWD�� 2QH
´ZRUNV³�ZLWK�LW�IURP�DQ\ZKHUH��LQ�D�EXUHDX�IRU�SODQQLQJ�DQG�VLPXODWLRQ��EXW�DOVR�DW�WKH
FRQVWUXFWLRQ�VLWH��GXULQJ�LQVWDOODWLRQ��PDLQWHQDQFH��UHSDLU��UHFRQVWUXFWLRQ�RU�GHPROLWLRQ�
2QH�PDNHV�FRPSDULVRQV�RI�GLIIHUHQW�UXQQLQJ�V\VWHPV�DQG�ZLWK�IXUWKHU�LQIRUPDWLRQ�IURP
WKH�ZHE�RQH�ILQGV�EHWWHU�DQVZHUV�WR�WHFKQLFDO�DQG�FRVW�TXHVWLRQV��7RGD\��ZRUNPHQ�DQG
FUDIWVPHQ�� VPDOO� DQG�PHGLXP� VL]HG� HQWHUSULVHV� LQWHUIDFH� EHWZHHQ� WKH� FRQVXPHUV� DQG
FXVWRPHUV� DW� RQH� VLGH� DQG� WKH� GLVWULEXWRUV� DQG�PDQXIDFWXUHUV� RQ� WKH� RWKHU� VLGH��7KH\
DOVR�LQWHUIDFH�WR�WKH�SXEOLF�HGXFDWLRQDO�DQG�DGYLVRU\�VHFWRU��,Q�WKH�VFHQDULR�WKH�ZHE�DXJ�
PHQWV� WKH� WUDGLWLRQDO�PHDQV�RI� FRPPXQLFDWLRQ�DQG�FRRSHUDWLRQ�RI� WKHVH� VRFLDO� DFWRUV�
:LWK�ZHE�VXSSRUW�WKH\�XVH�WHFKQLFDO�GDWD��GDWD�RI�UXQQLQJ�V\VWHPV�DQG�SODQQLQJ�WRROV�
9LD� ,�2�VKDULQJ� WKH\� FRPPXQLFDWH� RQ�OLQH� DQG� LQ� UHDO� WLPH� ZLWK� UHPRWH� SDUWQHUV
GLVFXVVLQJ� WHFKQLFDO� GHWDLOV�� 6FKRROV� DQG� XQLYHUVLWLHV� XVH� WKLV� QHZ� DFFHVV� WR� WKH
SURGXFWLYH�ZRUOG��'XULQJ� WKH�HGXFDWLRQ�RI�FRQVXOWDQWV��SODQQHUV��FUDIWVPHQ��ZRUNPHQ�
WUDLQHHV��DQG�VWXGHQWV�IRU�UHWUDLQLQJ�WKHLU�WHDFKHUV�FRQVLGHU�´YLUWXDO³�V\VWHPV��YDU\�WKHLU
FRQILJXUDWLRQV��FRPSDUH�WKHP�ZLWK�UHDO�RQHV�WKH\�KDYH�IRXQG�LQ�WKH�ZHE��DQG�WKH\�SODQ
QHZ�RQHV�XVLQJ�ZHE� WRROV��7KH�ZHE� VXSSRUWV� DFWLRQ�JURXSV�RI�XQHPSOR\HG�SHRSOH� DV
ZHOO� DV� SHRSOH� FRPLQJ� IURP� ORFDO� H[FKDQJH� WUDGLQJ� V\VWHPV� �/(76�� WR� SDUWLFLSDWH� LQ
SURGXFWLYH�GLVFXVVLRQV�DERXW�FRQFUHWH��WHFKQLFDO�WKHPHV�



�

People, institutions and organizations  
acting in the scenario 

 — Authorities and public institutions in state 
     and communities 
— Research institutes, universities, institutions  
     for further education, technical colleges,  
     schools 
— Industrial and commercial chambers, guilds 
— Trade, builders, industrial manufacturers 
— Craftsmen, skilled and industrial workers,  
     workmen 
— Clients, customers, consumers 
— Job centres, action groups of citizens or  
     unemployed persons, trade unions, local  
     exchange trading systems (LETS) �

Examples of information used and 
produced in the scenario 

 
— Lists of distributors and manufacturers 
— Electronic catalogues with technical data,  
    instructions of right usage and repairing 
— Documentation 
— Current operation data  
— Reports on experiences and experiments,  
    on develop-ment and research 
— Special journals 
— Special data bases

)LJXUH�� )LJXUH��

���� *HQHUDOL]DWLRQV�RI�WKH�VFHQDULR
:LWK�ZHE�VXSSRUW�WKRVH�LQ�WKH�VFHQDULR
ZLOO�SXEOLFO\

SODQ�
SURGXFH�
UXQ�
PDLQWDLQ�
UHSDLU��DQG
WDNH� V\VWHPV� RXW� RI� VHUYLFH� LQ� D
FROODERUDWLYH� ZD\� WKDW� JRHV� IDU
EH\RQG�WRGD\¶V�SRVVLELOLWLHV�

:LWK�ZHE�VXSSRUW�WKH\�ZLOO�DOVR
OLQN� XS� SODQQLQJ�� SURGXFWLRQ�
UXQQLQJ��PDLQWHQDQFH��UHSDLU�DQG�GHPROLWLRQ�
WKH\�FUHDWH�QHWZRUNHG�SURGXFWV�DQG�V\VWHPV�DQG�WKH\
VKRZ�WKH�FRPELQHG�HIIHFWV�RI�WKHLU�ODERU�RQ�QDWXUH��VRFLHW\�DQG�LQGLYLGXDOV
�ILJXUH����

,Q�DOO�WKHVH�VWDJHV�SHRSOH�FRPH�FORVHU�WR�HDFK�RWKHU�VLQFH�WKH\�DUH�DEOH�WR�FRPPXQLFDWH
GDWD� DQG� G\QDPLFDO� EHKDYLRU� RI� WKH� XQGHUO\LQJ� REMHFW� RI� WKHLU� FRQFHUQ�� 7UDGLWLRQDO
EUHDNV�ZLWKLQ�HDFK�VWDJH�DQG�EHWZHHQ�WKHP�DUH�RYHUFRPH��7KH�ZHE�VXSSRUW�HVWDEOLVKHV
QHZ�IHHGEDFN�ORRSV��7KH�IROORZLQJ�VSDWLDO��WHPSRUDO��IXQFWLRQDO��DQG�G\QDPLFDO�GLPHQ�
VLRQV�VSDQ�WKH�VFHQDULR�

� 6SDWLDO��3HRSOH�RI�GLIIHUHQW�VNLOOV��TXDOLILFDWLRQV�DQG�SRVLWLRQV�DQG�FRPLQJ�IURP
GLIIHUHQW� UHJLRQV� FROODERUDWH� FORVHU� RQ� WKH� EDVLV� RI� WHFKQLFDOO\� QHWZRUNHG� LQIRUPD�
WLRQ��FRPPXQLFDWLRQ��DQG�V\VWHPV��7KH\�SHUFHLYH�EHWWHU�WKH�HIIHFWV�RI�WKHLU�ODERU�RQ�
WR�QDWXUH�DQG�RQWR�WKHPVHOYHV�
� 7HPSRUDO��7KH�H[WUDFWLRQ�RI�UDZ�PDWHULDOV�PD\�OHDYH�WUDFHV�LQ�WKH�QDWXUH�IRU�GH�
FDGHV�RU�IRU�HYHU��$OVR�GHFDGHV�PD\�SDVV�IURP�WKH�SODQQLQJ�XQWLO�WKH�GHPROLWLRQ�RI�D
V\VWHP�� 7KH� RUGHULQJ� RI� SDUWV�� WKHLU� SURGXFWLRQ� DQG� GHOLYHU\� WDNH� GD\V�� ZHHNV�� RU
PRQWKV�� &RPSRQHQWV� UXQQLQJ� LQ� D� QHWZRUN� PD\� FRPPXQLFDWH� ZLWKLQ� VHFRQGV� RU
PLOOLVHFRQGV�
� )XQFWLRQDO��7KH�DFFHVV�WR� WKH�DSSURSULDWH�GDWD�DQG�PHWKRGV�DV�ZHOO� WR� WKH�GDWD
DQG�GRFXPHQWDWLRQ�RI�WKH�YDULRXV�V\VWHPV�PDNHV�LW�SRVVLEOH�WR�WDNH�FDUH�RI�UHVRXUFHV
DQG�WR�HODERUDWH�LQQRYDWLYH�WKLQJV�HIILFLHQWO\��7KHVH�SURGXFWV�FRQWDLQ�FRPSRQHQWV�RI

Planning

Upkeep

Rebuilding

Demolition

Building

Running

)RUJHWWLQJ�

7UDVK�DQG�OHDNDJH�VLQN

5HVVRXUFHV

Movement and networking of
Stuff

Data

People

LQWR�WKH�HQYLURQPHQW�

VWHP

IURP

HQYLURQPHQW�

)LJXUH��



7KH�3URGXFWLYH�,QIRUPDWLRQ�6RFLHW\��$�%DVLV�IRU�6XVWDLQDELOLW\ 7

GLIIHUHQW�IXQFWLRQV�ZKLFK�DUH�FRQQHFWHG�PHFKDQLFDOO\�DQG�VXSSRUWHG�HOHFWULFDOO\��DQG
ZKLFK�FRRSHUDWH�LQ�DQ�HOHFWURQLF�QHWZRUN�
� '\QDPLFDO��7KH�ZRUOG�RI�SURGXFWV��WKHLU�GDWD�DQG�WKHLU�HQYLURQPHQW�DUH�VXEMHFW
WR�SHUPDQHQW�FKDQJH��([LVWLQJ�V\VWHPV�DUH�UHEXLOW��VSDUH�SDUWV�ZLOO�EH�SURYLGHG�IRU�D
ORQJ� WLPH�� QHZ� V\VWHPV�ZLOO� FRQWDLQ� QHZ� FRPSRQHQWV�� $� V\VWHP�ZLOO� EH� UHF\FOHG
ZKHQ�LW�LV�WDNHQ�RXW�RI�VHUYLFH�

2.� Sustainability through free information and free communication
7KH�VRFLDO�DFWRUV�LQ�WKH�VFHQDULR�IRUP�D�SURGXFWLYH� LQIRUPDWLRQ�VRFLHW\�IDU�DZD\�IURP
FUXPEOLQJ� LQWR�EXW�VLQJOHV�ZLWK� WKHLU� WHOHYLVLRQ�VHW�� ,Q� WKH�HVVHQFH�SHRSOH�DUH� IRUPLQJ
WKHLU�ZRUOG�FRQVFLRXVO\��)UHH�XVH�RI�LQIRUPDWLRQ�UHIOHFWV�WKH�IUHH�XVH�RI�PDFKLQHU\�DQG
UHVRXUFHV� DQG� YLFH� YHUVD�� DQG� WKH� IUHH� SURGXFWLRQ� RI� LQIRUPDWLRQ� UHIOHFWV� WKH� IUHH
SURGXFWLRQ�RI�JRRGV�DQG�YLFH�YHUVD�
1HJRWLDWLQJ�DQG�SURFHVVLQJ�D�WKLQJ�RU�D�V\VWHP�SHRSOH�WDON�DERXW�LQWHQGHG�DQG�SURGXFHG
FKDQJHV�ZKLFK� WKH\� UHPHPEHU� LQ� WKHLU�PLQG� RU�ZULWH� DQG� GUDZ� RQ� SDSHU� LQ� RUGHU� WR
IDFLOLWDWH�D�FRQVLVWHQW�ZRUN���7KH\�FKDQJH�WKH�FKLVHOHG�WKLQJV�DV�ZHOO�DV� WKH�HOHFWURQLF
GHVFULSWLRQV� RI� LW��1HZ� LQIRUPDWLRQ� LV� JHQHUDWHG� E\�PHQ� LI� WKH� LQIRUPDWLRQ� LV�ZULWWHQ
GRZQ�E\�VRPHRQH�DQG�VHQW�WR�WKH�ZHE�RSHQLQJ�V\VWHPDWLFDOO\�WKH�LQGLYLGXDO�RU�UHJLRQDO
H[SHULHQFH�IRU�DOO��1HZ�LQIRUPDWLRQ�LV�DOVR�SURGXFHG�DXWRPDWLFDOO\�E\�WHFKQLFDO�SURFHV�
VHV�RSHQLQJ�WKH�SURFHVVHV�IRU�UHGHVLJQ��7KXV�FRPSXWHU�VXSSRUWHG�LQIRUPDWLRQ�DQG�FRP�
PXQLFDWLRQ�FRPSOHWH�ZKDW�LV�SDVVHG�E\�ZRUG�DQG�GHVFULSWHG�RU�GUDZQ�RQ�SDSHU��/DERU
LV�UHIOHFWHG�LQ�SURGXFWV�DQG�LQ�LQIRUPDWLRQ�
7KH�ZHE�HQDEOHV�DQG�PDNHV�WR�VWRUH�PRUH�GDWD�DERXW�ZRUN�DQG�LWV�REMHFWV�LQ�FRPSXWHUV�
WR�FRPPXQLFDWH�WKHVH�GDWD�E\�PHDQV�RI�FRPSXWHUV�DQG�WR�XVH�WKHP�E\�FRPSXWHUV�FRQ�
QHFWHG�ZLWK�RWKHU�PDFKLQHU\��%XW�ZH�DUH�IDU�DZD\�IURP�KDYLQJ�D�FRPSOHWH�DQG�WRWDOO\
FRQVLVWHQW�GDWDEDVH��,W�LV�PRUH�OLNH�D�JURZLQJ�´LQIRUPDWLRQ�MXQJOH�³���1HYHUWKHOHVV��WKH
LQIRUPDWLRQ�KHOSV�WR�WUHDW�WKRURXJKO\�DQG�WR�EDODQFH�WKH�VXEVWDQWLDO�GLPHQVLRQ�RI�PDQ¶V
OLIH��WR�HYDOXDWH�QRW�RQO\�LQWHQGHG�HIIHFWV�RU�WKRVH�WKDW�OLH�QHDUE\�EXW�DOVR�D�ORW�RI�QRQ�
LQWHQGHG�VLGH�HIIHFWV��3HRSOH�ZLOO�ILQG�EHWWHU�DQVZHUV�WR�WKH�VWDQGDUG�TXHVWLRQ�´'R�ZH
ZDQW�WKLV�RU�VRPHWLQJ�HOVH"³�8VLQJ�IUHHO\�DQG�HIILFLHQWO\�WKH�LQIRUPDWLRQ�LQ�WKH�ZHE�DV
WKH�YHU\�EHVW�GDWDEDVH�SHRSOH�GLVFXVV�DOO�DVSHFWV�RI�WKHLU�OLIH�DQG�RUJDQL]H�DOO�DFWLYLWLHV
QHHGHG�WR�OLYH��7KLV�JLYHV�WKH�EDVLV�IRU�D�VXVWDLQDEOH�XVDJH�RI�UHVRXUFHV��IRU�D�UHF\FOLQJ
RI�ROG�SURGXFWV��IRU� WKH�DSSOLFDWLRQ�DQG�LQYHQWLRQ�RI�WHFKQRORJLFDO� LQQRYDWLRQV��,Q� WKLV
SURGXFWLYH� SURFHVV�SHRSOH�SURGXFH� WKH�QHHGHG� WKLQJV�XVLQJ� IUHHO\� WKH� H[LVWLQJ�PDFKL�
QHU\�DQG�QDWXUDO�UHVRXUFHV��,QIRUPDWLRQ�LV�UHIOHFWHG�LQ�ODERU�DQG�LQ�SURGXFWV�
7KH� VRFLDO� DFWRUV� LQ� WKH� VFHQDULR� UHIOHFW� WKHLU�ZRUOG� LQ� LQIRUPDWLRQ� WKURXJK� FROOHFWLYH
ODERU�LQ�RUGHU�WR�UHDFW�FROOHFWLYHO\�RQ�WKH�ZRUOG�RI�WKHLU�REMHFWV�DQG�RQ�QDWXUH��7KH�VFH�
QDULR�ZLOO�QRW�KDYH�EHHQ�UHDOL]HG�HYHQ�WRPRUURZ��,W�ZLOO�WDNH�D�ORQJ�WLPH�GXULQJ�ZKLFK
ZH� ZLOO� EH� FRQIURQWHG� ZLWK� WHFKQLFDO�� VRFLDO�� HFRQRPLFDO� DQG� SROLWLFDO� LVVXHV�� ,Q� WKH
IROORZLQJ�ZH�VNHWFK�VRPH�RI�WKHP�

3.� Issues in computer science
,Q�WKH�VDPH�SHULRG�LQ�ZKLFK�FRPSXWHU�SRZHU�LV�GRXEOLQJ�WKH�JURZWK�RI�LQGXVWULDO�SUR�
GXFWLYLW\�LV�IDU�OHVV�WKDQ������0RVW�RI�WKLV�JURZWK�LV�GXH�WR�RUJDQL]DWLRQDO�FKDQJHV�LQ
WKH�HQWHUSULVHV�DQG�WR�LQQRYDWLRQV�LQ�FODVVLFDO�HQJLQHHULQJ�DUHDV�DQG�QRW�WR�SURJUHVV�LQ

                                                                
��$5&+,0('(6�KDV�GUDZQ�KLV�SODQV�LQWR�WKH�VDQG�
��:2/)�*g+5,1*��,QIRUPDWLRQVXUZDOG��,Q��0DU[LVWLVFKH�%OlWWHU��������������������²��



�

FRPSXWHU� VFLHQFH��� ,PDJLQLQJ� WR� UHDOL]H� WKH� VFHQDULR�ZH� IHHO� DQG� VHH� LPPHGLDWHO\� WKH
VKRUW�FRPLQJV�RI� WRGD\¶V�FRPSXWHU�DSSOLFDWLRQV��7KH�VFHQDULR�VKRXOG�VHUYH�DV�D� WRXFK
VWRQH�IRU�WKH�TXDOLW\�RI�WKH�WHFKQLFDO�VROXWLRQV�WKDW�KDYH�WR�EH�IRXQG�LQ�WKH�FRPLQJ�VWDJH
RI�FRPSXWHU�DSSOLFDWLRQV�VXFK�WKDW�WKH\�ZLOO�EHFRPH�D�UHDO�FRPSXWHU�VXSSRUW�IRU�HYHU\�
ERG\��,Q�WKH�IXWXUH�WKH�PDLQ�FKDOOHQJHV�LQ�FRPSXWHU�VFLHQFH�ZKLFK�KDYH�WR�EH�PDVWHUHG
PD\�EH�
� WKH�SHUPDQHQW�FROOLVLRQV�EHWZHHQ�SODQ�DQG�UHDOLW\�
� WKH�JURZLQJ�MXQJOH�RI�LQIRUPDWLRQ�DQG
� WKH�PDUU\LQJ�DQG�GLYRUFLQJ�RI�SHRSOH��WKLQJV�DQG�ZRUOGV
7KHVH� WDVNV�PHHW�ZLWK� XVDELOLW\��ZLWK� HUJRQRPLF� UHTXLUHPHQWV� DQG� FRQVWUXFWLRQ� SULQ�
FLSOHV�RI�FRPSXWHU�V\VWHPV��EXW�WKH\�DOVR�DLP�DW�D�VROXWLRQ�RI�VRPH�GHHSHU�SUREOHPV�

���� &ROOLVLRQV�EHWZHHQ�SODQ�DQG�UHDOLW\
&RQFXUUHQW� DFWLYLWLHV� DQG� GLYHUJLQJ� LQWHUHVWV� JHQHUDWH� XQIRUHVHHQ� GLIIHUHQFHV� EHWZHHQ
SODQ�DQG�UHDOLW\�ZKLFK�DUH�UHIOHFWHG�LQ�WKH�UHVXOWLQJ�GDWD��,QIRUPDWLRQ�VKRXOG�EH�UHDOLVWLF
DQG�FRPSOHWH�ZLWK�UHVSHFW�WR�WKH�SXUSRVH�IRU�ZKLFK�RQH�ZDQWV�WR�XVH�LW��%XW�RQO\�WKH�LU�
UHDO�/$3/$&,$1�GHPRQ�FRXOG�GHVFULEH� IDFWV�ZLWKRXW�DQ\� ODFN�� ,QIRUPDWLRQ�ZLOO�QHYHU
EH� DSSOLFDEOH�ZLWKRXW� XQH[SHFWHG� VLGH�HIIHFWV� WKXV� DOZD\V� KDYLQJ� DQ� HOHPHQW� RI� GHV�
LQIRUPDWLRQ�� 7KH� G\QDPLF� VROXWLRQ� OLHV� LQ� WKH� UHFLSURFDO� DSWLWXGH� LQ� XVLQJ�DQG� LQ� WKH
UHFLSURFDO�GHSHQGHQFH�RQ�XVLQJ��VWUDQJH��LQIRUPDWLRQ��$Q�REMHFWLYH�LGHD�RI�WKH�TXDOLW\
RI� WKH�YLUWXDO�ZRUOG� LV�RQO\� IRXQG� LI� LW� LV� FRPELQHG�ZLWK� UHDOLW\��7KH�GHVFULSWLRQ�RI� D
FRPSRQHQW�SURYHV�WR�EH�WUXH�LI�D�WHFKQLFDO�V\VWHP�WRJHWKHU�ZLWK�WKH�EXLOW�LQ�FRPSRQHQW
RSHUDWHV�DV�H[SHFWHG�
� :H�QHHG�WHFKQLFDO�VXSSRUW�WR�FRQWDFW�SURJUDPPHUV��GDWD�VXSSOLHUV�DQG�RWKHU�SHRSOH

RU�WR�JR�LQWR�WKH�GHWDLOV�RI�D�SURJUDP�RU�WKH�KLVWRU\�RI�GDWD�LI�SURJUDPPLQJ�HUURUV�RF�
FXU�RU�LI�GDWD�VHHP�WR�EH�REVFXUH�

� :H�QHHG�WRROV�XVDEOH�E\�HYHU\ERG\�ZLWK�VXLWDEOH�JUDSKLFDO�XVHU�LQWHUIDFHV�IRU�PRGH�
OLQJ��SODQQLQJ�DQG�GRFXPHQWDWLRQ�RI�SODQV�DQG�RI�UHDOLW\��7KH�PRGHOV�KDYH�WR�DFFHSW
GHVFULSWLRQV�RI�DOJRULWKPLF�UHODWLRQV�EHWZHHQ�WKH�FRPSRQHQWV�DQG�WR�IDFLOLWDWH�FRUUH�
VSRQGLQJ�VLPXODWLRQV��:H�QHHG�WR�JHW�DQ��YLUWXDO��LGHD�RI�WKH�TXDOLW\�RI�WKH�XVHG�GDWD�
LQIRUPDWLRQ��DQG�SURJUDPV�

� �'LVWULEXWHG��'DWD�KDYH�WR�UHIOHFW�UHOLDEO\�WKHLU�REMHFWV�IRU�GHFDGHV�GXULQJ�WKHLU� OLIH
F\FOHV��7KH�GDWD�KDYH�WR�PLJUDWH�UHOLDEO\�RYHU�JHQHUDWLRQV�RI�KDUG��DQG�VRIWZDUH�

� 7KH�JURZLQJ�YDVW�QXPEHU�RI�GDWD��WKRXJK�UHPDLQLQJ�LQFRPSOHWH��DQG�WKH�FRPSOH[LW\
RI� SODQQLQJ� IRUFH� WR� XVH� KHXULVWLFV� ZKRVH� TXDOLW\� KDV� WR� EH� IRXQGHG� WKHRUHWLFDOO\�
7KLV�SUREOHP�LV�DJJUDYDWHG�LI�13�FRPSOHWQHVV�RFFXUV���

%ULHIO\��$�SODQ�DQG�WKH�UHDOLW\�ZKLFK�WKH�SODQ�UHIOHFWV�VKRXOG�EH�YHULILHG�HDFK�DJDLQVW
WKH�RWKHU��([LVWLQJ�FRQWUDGLFWLRQV�KDYH�WR�EHFRPH�WUDFWDEOH�

���� 7KH�JURZLQJ�MXQJOH�RI�LQIRUPDWLRQ
7KH�QXPEHU�RI�SHRSOH�ZKRVH� ODERU� LV� UHIOHFWHG� LQ�PHFKDQL]HG� LQIRUPDWLRQ� LV�JURZLQJ
FRQVLGHUDEO\��,Q�WKH�IXWXUH�ZH�ZLOO�KDYH�PXFK�PRUH�PHFKDQL]HG�LQIRUPDWLRQ�DQG�LQIRU�
PDWLRQDOL]HG�PHDQV�WR�PDQDJH�WKH�LQIRUPDWLRQ�DV�WKH\�DUH�DYDLODEOH�WRGD\��7KLV�UHVXOWV
                                                                
��7KLV� DQG� WKH� FRQVHTXHQFHV� DUH� GLVFXVVHG�E\��3(7(5�%5g'1(5��'HU� �EHUOLVWHWH�2G\VVHXV��hEHU� GDV
]HUU�WWHWH�9HUKlOWQLV�YRQ�0HQVFKHQ�XQG�0DVFKLQHQ��,Q��HGLWLRQ�VLJPD�UDLQHU�ERKQ�YHUODJ��%HUOLQ�����
��,Q�*HUPDQ�WKLV�PD\�EH�FKDUDFWHUL]HG�E\�´*HEUDXFKVWDXJOLFKNHLW³��VHH�´0HPRUDQGXP�]XU�(QWZLFNOXQJ
HLQHV� ]HQWUDOHQ� =XNXQIWVWKHPDV� LP� GHXWVFKVSUDFKLJHQ� 5DXP³�� VHH�0HQVFK� 	� &RPSXWHU�� ,QIRUPDWLRQ�
,QWHUDNWLRQ��.RRSHUDWLRQ��,Q��,QIRUPDWLN�6SHNWUXP�������-XQH����������²���
�� 0RUH� GHWDLOV�� '$9,'� +$5(/�� $OJRULWKPLFV�� 7KH� 6SLULW� RI� &RPSXWLQJ�� ��� HG��� $GGLVRQ� :HVOH\
3XEOLVKLQJ�&RPSDQ\��5HDGLQJ�����
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LQ� D� NLQG� RI� DQ� LQIRUPDWLRQ� MXQJOH� ZKLFK� KDUGO\� VHHPV� WR� EH� XVHG� UDWLRQDOO\� WKRXJK
PRUH�DQG�EHWWHU�LQIRUPDWLRQ�LV�D�SUHUHTXLVLWH�IRU�D�UDWLRQDO�EHKDYLRU��)RU�WKH�IROORZLQJ
DVSHFWV�ZH�QHHG�HIILFLHQW�VROXWLRQV�
� 2QH�KDV�WR�EH�DEOH�WR�FRPELQH�WKH�ORW�RI�SLHFHV�RI�LQIRUPDWLRQ��DPRQJ�WKHP�WKH�HQ�

YLURQPHQWDO�V\VWHPV�LQ�WKH�HQWHUSULVHV��LQ�RUGHU�WR�YLHZ�WKH�HIIHFWV�RI�ZRUN�RQ�QDWXUH
DQG�WR�PDNH�WKH�LQIRUPDWLRQ�XVHIXO�IRU�LQGLYLGXDO�EHKDYLRU�

� ,QWHOOLJHQW� DXWRQRPRXV� DJHQWV� KDYH� WR� HQULFK� H[LVWLQJ� LQIRUPDWLRQ� ZLWK� QHZ� RQH�
7KH\�KDYH�WR�VWUXFWXUH�DQG�PDLQWDLQ�WKH�LQIRUPDWLRQ�DQG�WR�GHOHWH�ROG�RQH��7KH\�KDYH
WR� H[SORLW� WKH� ZHDOWK� RI� LQIRUPDWLRQ� LQ� VKRZLQJ� HVVHQWLDOV� DQG� LQ� H[WUDFWLQJ� QHZ
LQIRUPDWLRQ�IURP�FRUUHODWHG�GDWD�

� ,Q�WKH�LQIRUPDWLRQ�MXQJOH�SHRSOH�KDYH�WR�ILQG�WKH�QHHGHG�IL[HG�SRLQWV��PHDVXUHV�DQG
PHWKRGV�LQ�RUGHU�WR�UHFRJQL]H�WKH�HVVHQWLDOV�RI�WKH�LQIRUPDWLRQ�DQG�LQ�RUGHU�WR�ZRUN
DFFXUDWHO\�� SURGXFWLYHO\�� FRRSHUDWLYHO\�� IDLUO\� DQG� ZHOO� SURWHFWHG� IURP� ORVVHV� DQG
HUURUV�

%ULHIO\�� +H� ZKR� KDPPHUV� D� �� ���� LQFK� QDLO� ZLWK� WKUHH� KLWV� KH� ZDQWV� WR� ZRUN� LQ� D
VLPLODUO\� VPDUW� PDQQHU� ZLWK� WKH� LQWHOOLJHQW� DJHQW� LQ� WKH� ODSWRS� SRVLWLRQHG� EHVLGH� KLV
KDPPHU�GULOO�

���� 7KH�GLDOHFWLF�RI�PDUU\LQJ�DQG�GLYRUFLQJ�SHRSOH��FRPSRQHQWV�DQG�ZRUOGV
,Q�RUGHU� WR�KDQGOH� VRPHWKLQJ�SHRSOH�EULQJ� WRJHWKHU� WKHLU� FRPSHWHQFHV�XVLQJ� WKH� WHFK�
QLTXH� RI� V\QFKURQRXV� ,�2�VKDULQJ�� IRU� H[DPSOH��:RUN� ILQLVKHG� WKH\� VHDUFK� IRU� RWKHU
SDUWQHUV�LQ�RUGHU�WR�KDQGOH�VRPHWKLQJ�HOVH��7KH�FRPSXWHU�VXSSRUWHG�FROODERUDWLYH�ZRUN
RQ�D�WHPSRUDULO\�FRPPRQ�REMHFW�FKDQJHV�WKH�EDVLV�RI�LQIRUPDWLRQ�FRQWLQXRXVO\��)RU�WKH
VDNH�RI� WHFKQLFDO�GRFXPHQWDWLRQ�DQG� WKH� UHF\FOLQJ�RI�PDWHULDOV� LW� KDV� WR�EH� FRQWLQXHG
DQG� WR�EH�DUFKLYHG�� ,I�GDWD�KDYH�QR�PRUH�PHDQLQJ�IRU�H[LVWLQJ� WKLQJV� WKH\�KDYH� WR�EH
UHFRJQL]HG�DV�REVROHWH��DQG�WKH\�KDYH�WR�EH�JLYHQ�XS��*HQHUDOO\��SDUWQHUV��SURMHFWV��LQ�
IRUPDWLRQ� DQG� WHFKQLFDO� FRQGLWLRQV� FKDQJH� DQG� DUH� VLWXDWHG� LQ� GLIIHUHQW� DQG� FKDQJLQJ
SODFHV�JLYLQJ�UDLVH�WR�WKH�TXHVWLRQV�IRU�V\QFKURQ\��FRQFXUUHQF\��FRQIOLFW�DQG�FRQIXVLRQ�
:H�QHHG�HIILFLHQW�VROXWLRQV�IRU�WKH�IROORZLQJ�DVSHFWV�RI�WKLV�SUREOHP�
� ,QWHOOLJHQW� DJHQWV� KDYH� WR� KDQGOH� LQVWDOODWLRQ� DQG� GHLQVWDOODWLRQ� RI� VRIWZDUH� RQ

H[LVWLQJ�KDUGZDUH��WKH\�KDYH�WR�KDQGOH�WKH�PLJUDWLRQ�RI�H[LVWLQJ�VRIWZDUH�DQG�GDWD�WR
QHZ�KDUGZDUH�DQG�RSHUDWLQJ�V\VWHPV��$�JHQHUDO�LQIUDVWUXFWXUH�KDV�WR�PDNH�DYDLODEOH
V\VWHPV�IRU�SODQQLQJ��GRFXPHQWDWLRQ��YHULILFDWLRQ��LQIRUPDWLRQ�UHWULHYDO��,�2�VKDULQJ
GXULQJ�WHOHZRUNLQJ�DQG�FRRSHUDWLRQ�

� 7KH�GLIIHUHQW�DVSHFWV�DQG�WKH�FRQFXUUHQF\�RI�WKH�ZRUN�RI�WKH�GLIIHUHQW�SDUWQHUV�KDYH
WR�EHFRPH�WUDQVSDUHQW�VXFK�WKDW�WKH�SDUWQHUV�FDQ�VHFXUH�WKH�GHVLUHG�FRQVLVWHQF\�DQG
V\QFKURQ\�ZLWKLQ�WKH�WUHDWHG�YLUWXDO�DQG�UHDO�ZRUOGV�

� 2QH�KDV�WR�EH�DEOH�WR�PDNH�YLVLEOH�RU�WR�IDGH�RXW�DVSHFWV�RI�D�YLUWXDO�REMHFW�ZKLFK�DUH
RI�GLIIHUHQW�LQWHUHVW�

� 6\QFKURQRXV�,�2�VKDULQJ�VKRXOG�HQDEOH�UHPRWH�SDUWQHUV�WR�FRPPXQLFDWH�RQ�OLQH�DQG
LQ�UHDO�WLPH�RQ�WKH�GHWDLOV�RI�WKHLU�FRPPRQ��YLUWXDO��REMHFW�WKXV�HQULFKLQJ�WKH�WUDGL�
WLRQDO�SURFHVV�RI�DVNLQJ��DQVZHULQJ�DQG�GHPRQVWUDWLQJ�RI�ZRUN�VWHSV�

%ULHIO\��7KH�ZHE�WRROV�KDYH�WR�EH�GHVLJQHG�VXFK�WKDW�SHRSOH�PD\�FRPH�WRJHWKHU�IRU�D
SDVVLQJ�FRPPRQ�ZRUN�RQ�YLUWXDO�DQG�UHDO�REMHFWV�PLQLPL]LQJ�FRQIOLFW�DQG�FRQIXVLRQ�

4.� Societal issues
Ä7KH���VW�FHQWXUH�KDV�WR�EH�WKH�DJH�RI�D�QHZ�LQWHJUDWLRQ�RI�ODERXU�DQG�OLYLQJ��HFRORJ\
DQG�HFRQRP\��WHFKQRORJ\�DQG�FXOWXUH��$UFKLWHFWXUH�DQG�XUEDQ�SODQQLQJ�DUH�NH\�IDFWRUV



��

LQ�WKLV�VFKHPH�³��,Q�WKH�VFHQDULR�ZH�VKRZ�KRZ�WKLV�UH�LQWHJUDWLRQ�RI�GHVLJQ�DQG�ZRUN�
SURGXFWLRQ�DQG�FRQVXPSWLRQ��HGXFDWLRQ�DQG�GDLO\�OLIH�FRXOG�ORRN�OLNH�JLYLQJ�UDLVH�WR�VR�
FLHWDO�LVVXHV�LQ�VRFLDO��HFRQRPLFDO�DQG�SROLWLFDO�UHVSHFW�LQWHUWZLQHG�ZLWK�HDFK�RWKHU�

���� 7KH�ZHE�LQWHJUDWHV�EOXH�DQG�ZKLWH�FROODU�ZRUN�DQG�HGXFDWLRQ��$�QHZ�XQLYHU�
VDOLW\�DULVHV
$ERYH�DOO��EOXH�FROODU�ZRUNHUV�DUH�YLHZHG�DV�DQ�REMHFW�RI�FRPSXWHU�VXSSRUWHG�SODQQLQJ
HVSHFLDOO\�LI�RQH�DOORFDWHV�´KXPDQ�UHVRXUFHV³�WR�WKH�SURGXFWLRQ�SURFHVV��:RUNPHQ�WKDW
EHKDYH�RQ�WKHLU�RZQ�DUH�VHOGRP�DGPLWWHG�LQ�WKH�PRGHOV��7KH�VDPH�LV�WUXH�IRU�WKH�SROL�
WLFDO�LGHDV�RI�WKH�LQIRUPDWLRQ�VRFLHW\�ZKHUH�SURGXFWLYH�ODERU�QHDUO\�QHYHU�RFFXUV��7KH
VFHQDULR� LV�QHLWKHU� LPDJLQDEOH�QRU� UHDOL]DEOH�ZLWKRXW� DQ�DFWLYH�DQG� LQGHSHQGHQW�SDUWL�
FLSDWLRQ�RI�EOXH�FROODU�ZRUNHUV�QR�PRUH�GHSHQGHQW�RQ�D� IRUHPDQ�� ,Q� WKH� VFHQDULR�� WKH
XVDJH�RI�WKH�ZHE�PHGLDWHV�LQ�D�QHZ�ZD\�WKH�DFTXLVLWLRQ�RI�H[LVWLQJ�RU�HPHUJLQJ�WHFK�
QRORJLHV�DQG�WKH�JHQHUDWLRQ�RI�QHZ�RQHV�
+HUH��SHRSOH�SODQ�WKHLU�ZRUN�LQ�FRRSHUDWLRQ�ZLWK�RWKHUV��WKH\�QRWDWH�WKHLU�H[SHULHQFHV�
DQG�SUHVHQW� LW� LQ� WKH�ZHE� WKXV�KHDYLO\� LQIOXHQFLQJ� WKH�ZD\�SURGXFWV� DUH�GHVLJQHG�DQG
PDQXIDFWXUHG��7KH�QHZ�RSSRUWXQLWLHV�RI�WKH�ZHE�ZLOO�EH�WDNHQ�XS�LQ�HGXFDWLRQ�DQG�WUDL�
QLQJ��3HRSOH�ZDQW� WR� WUDLQ�DQG� WR�TXDOLI\� WKHPVHOYHV�DQG� WKH\�ZLOO� IRUPXODWH� WKHLU� UH�
TXLUHPHQWV�� 7KH� FRPSXWHU� VXSSRUWHG� FROODERUDWLRQ� UHTXLUHV� D� FROODERUDWLYH� FRPSXWHU
VXSSRUW��7KH�FRPSXWHU�WRROV�KDYH�WR�EH�GHYHORSHG�LQ�FROODERUDWLRQ�ZLWK�WKH�SHUVRQV�ZKR
XVH�WKHVH�WRROV�LQ�RUGHU�WR�FROODERUDWH�LQ�SURGXFLQJ�UHDO��QRW�RQO\�YLUWXDO��WKLQJV��&OHDUO\�
DW�WKH�EHJLQQLQJ�RQH�ZLOO�XVH�WKH�DYDLODEOH�WRROV��PD\�EH�DV�IUHH��RU�VKDUHZDUH��:LWK�WKH
FRXUVH�RI�WLPH�XVHUV�EHFRPH�DEOH�²�E\�TXDOLILFDWLRQ��E\�FRVW�DVSHFWV��DQG�E\�UHJXODWLRQ
²�WR�KROG�WKHLU�DFTXLUHG�FRPSHWHQFH�DJDLQVW�WKH�FRPSXWHU�VSHFLDOLVWV�
7KH�IUHH�DQG�SURGXFWLYH�XVDJH�RI� WKH�ZHE�DW�UHDOO\�HYHU\�SRLQW�RI� WKH�VRFLHW\�DV�VNHW�
FKHG� LQ� WKH� VFHQDULR� FRXOG� WR� DGYDQFH� WKH� GHYHORSPHQW� RI� HDFK� LQGLYLGXDO��+HUH�� WKH
SV\FKRORJLFDO�PRPHQW�RI� DOLHQDWHG�ZRUN� WHQGV� WR�EH�GLVVROYHG� VLQFH� WKHUH� LV� QR�QHHG
WKDW�SHRSOH�DFW�XQGHU�SUHGHILQHG�RUGHUV��7KRXJK�RXU�WHFKQLFDO�ZRUOG�EHFRPHV�HYHU�PRUH
FRPSOH[� LW� LV� UHIOHFWHG� LQ� WKH�ZHE� DW� LWV� EHVW�� 7KH�ZHE�PD\� EHFRPH� WKH� H[WHUQDOL]HG
NQRZOHGJH�RI�PDQNLQG� UHWULHYDEOH�E\� HYHU\ERG\� DQG� FRPPXQLFDEOH� WR� HYHU\ERG\�� ,Q
WKH�IXWXUH�WKH�XQLYHUVDOLW\�RI�DQ�LQGLYLGXDO�PD\�FRQVLVW�LQ�WKH�DELOLW\�WR�UHWULHYH�VXLWDEOH
LQIRUPDWLRQ��WR�FRPELQH�LW�ZLWK�H[LVWLQJ�PDFKLQHU\�DQG�WR�FRRSHUDWH�ZLWK�RWKHU�SHRSOH
LQ�RUGHU�WR�JHW�QHHGHG�WKLQJV��´7KH�ODZV�RI�KLV�RZQ�VRFLDO�DFWLRQ��KLWKHUWR�VWDQGLQJ�IDFH
WR� IDFH�ZLWK�PDQ�DV� ODZV�RI�QDWXUH� IRUHLJQ� WR��DQG�GRPLQDWLQJ�KLP��ZLOO� WKHQ�EH�XVHG
ZLWK�IXOO�XQGHUVWDQGLQJ��DQG�VR�PDVWHUHG�E\�KLP��0DQ¶V�RZQ�VRFLDO�RUJDQLVDWLRQ��KLWKHU�
WR�FRQIURQWLQJ�KLP�DV�D�QHFHVVLW\�LPSRVHG�E\�QDWXUH�DQG�KLVWRU\��QRZ�EHFRPHV�WKH�UH�
VXOW�RI�KLV�RZQ�IUHH�DFWLRQ�³��

:H�QHHG�H[SHULPHQWV��VWXGLHV�DQG�PRUH�GHWDLOHG�PRGHOV�IRU�RXU�XQGHUVWDQGLQJ�DQG�VXS�
SRUW�RI�WKLV�SRVVLEOH�GHYHORSPHQW�WKDW�KDV�EHHQ�VWDUWHG�ZLWK�WKH�ZHE�
� :KDW�LV�DQ�DGHTXDWH�FRQFHSW�RI�LQIRUPDWLRQ�VRFLHW\�WKDW�FRPSULVHV�DQG�FRPELQHV�WKH

ODERU�RI�EOXH�DQG�ZKLWH�FROODU�ZRUNHUV�DV�ZHOO�DV�WKH�FRQVXPHUV"
� :KDW� DUH� REVWDFOHV� KLQGHULQJ� WKH� HQJDJHPHQW� RI� EOXH� FROODU� ZRUNHUV� �ODFN� RI

HGXFDWLRQ��NQRZOHGJH�DQG�WUDLQLQJ��WRR�PXFK�WLPH�FRQVXPLQJ��WRR�PXFK�VWUHVV��QR�RU
WRR� OHVV� SHUPLVVLRQ� E\� WKH� ERVV�� EDG� WRROV� HWF��� DQG� ZKDW� DUH� WKH� JXLGHOLQHV� IRU
VXLWDEOH�FRQGLWLRQV�VXSSRUWLQJ�EOXH�FROODU�ZRUNHUV�LQ�WKLV�HPDQFLSDWLRQ"

                                                                
�� +(50$11� 6&+((5�� &KDLUPDQ¶V� $GGUHVV�� ,Q�� �WK� (XURSHDQ� &RQIHUHQFH� RQ� 6RODU� (QHUJ\� LQ
$UFKLWHFWXUH�DQG�8UEDQ�3ODQQLQJ��0D\���²����������%RQQ���%RRN�RI�$EVWUDFWV��S��LLL
��)5('(5,&.�(1*(/6��$QWL�'h+5,1*��,Q�.��0$5;��)��(1*(/6��&ROOHFWHG�:RUNV��YRO�����3URJUHVV
3XEOLVKHUV�0RVFRZ��������S�������*HUPDQ��0$5;�(1*(/6�:HUNH��0(:���YRO������S������
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� 6WXG\�WKH�HGXFDWLRQ�RI�\RXQJ�SHRSOH�LQ�HQWHUSULVHV�DQG�WKH�WUDLQLQJ�RI�PRUH�RU�OHVV
VNLOOHG� SHRSOH�ZLWK�PRUH� RU� OHVV� SUDFWLFH� DV� FUDIWVPHQ� DQG�ZRUNPHQ� DQG� DOVR� WKH
UHWUDLQLQJ�RI�XQHPSOR\HG�SHUVRQV�XVLQJ�VRPH�HOHPHQWV�RI�WKH�VFHQDULR�

� 'HYHORS� FXUULFXODH� IRU� VFKRROV�� WHFKQLFDO� FROOHJHV� DQG� UHWUDLQLQJ� SURJUDPV� DQG
GHYHORS��VRIWZDUH��WRROV�IRU�WKH�FRQQHFWLRQ�RI�VFKRROV�DQG�SUDFWLFDO�ZRUN�

� 5HDOL]H�VRPH�WHFKQLFDO�V\VWHPV�LQ�D�FRPSXWHU�VXSSRUWHG�FROODERUDWLYH�HQYLURQPHQW
DV�D�WUDLQLQJ�WDVN�DQG�VWXG\�WKLV�SURFHVV�

���� *RRGV�LQVWHDG�RI�VWRFNV���

'XH�WR�WKH�ZHE�VXSSRUW�LQ�RXU�VFHQDULR�SURGXFHUV�DQG�FRQVXPHUV�FRPH�WR�FORVHU�DJUHH�
PHQWV�DERXW�WKH�IHDWXUHV�RI�D�WKLQJ�DQG�WKH�ZRUN�WR�SURGXFH�LW�DV�WKH\�ZRXOG�RQO\�IDFH
HDFK�RWKHU�DV�VHOOHU�DQG�EX\HU�RI�D� ILQLVKHG�SURGXFW��7KH�VRFLDO�DFWRUV� LQ� WKH� VFHQDULR
ZRUN�WRZDUG�D�SURGXFWLRQ�DIWHU�KDYLQJ�DJUHHG�RQ�LW��:LWK�ZHE�VXSSRUW�WKH\�GHOLYHU�WKH
SURPLVHG� WKLQJ�RU�VHUYLFH�DQG�FRQWULEXWH� WR� WKH� UHVXOW� WKXV�JHWWLQJ� WKLQJV�DQG�VHUYLFHV
WKH\�QHHG�ZLWKLQ�WKH�DJUHHG�VSDQ�RI�WLPH�DQG�TXDOLW\�
([WUDSRODWLQJ� WKLV� GHYHORSPHQW� LQWR� WKH� IXWXUH� ZH� VHH� SHRSOH� GHWHUPLQLQJ� WKH� XWLOLW\
YDOXH�RI�JRRGV�E\�WKH�VDYLQJV�RI�WLPH�DQG�WKH�JURZWK�RI�SRVVLELOLWLHV��7KH�XWLOLW\�YDOXH
ZLOO�EH�FRQVLGHUHG�QRW�RQO\�IRU�D�PRPHQW�RU�IRU�D�VPDOO�UDQJH�EXW�DOVR�JOREDOO\�DQG�LQ
ORQJ� WHUPV� DQG� LQ� UHODWLRQ� WR� QDWXUH�� 7KH� DFWLYLWLHV� WKDW� WKH� LQYROYHG� SHUVRQV� SHUVXH
LQFOXGLQJ� WKH� GHVFHQGDQWV� ERWKHUHG� ZLWK� FOHDU�XS� RSHUDWLRQV� FRQVXPH� OLIH� WLPH� DQG
QDWXUDO�UHVRXUFHV��7KHVH�DFWLYLWLHV�KDYH�WR�EH�HFRQRPLFDO�IRU�HYHU\ERG\�LQYROYHG�
7KH�VROH�YDOXH�NQRZQ�LQ�WUDGLWLRQDO�HFRQRP\�LV�WKH�YDOXH�RI�VWRFNV��)LUVW�RI�DOO�VWRFNV
DUH�SULYDWH�SURGXFWV�WKDW�EHFRPH�VWRFNV�E\�EHLQJ�SURGXFHG�QRW�IRU�VHOI�FRQVXPSWLRQ�EXW
IRU�FRQVXPSWLRQ�E\�RWKHUV��WKXV�EHLQJ�SURGXFHG�IRU�WKH�VRFLDO�FRQVXPSWLRQ��2QO\�DIWHU
H[FKDQJH� WKH�RWKHU�FDQ�FRQVXPH� WKH� DFTXLUHG� VWRFN��([FKDQJLQJ�D� IL[HG�DQG� ILQLVKHG
SURGXFW�RQH�GLVUHJDUGV�WKH�UHDO�ZRUN�ZKLFK�FRQWULEXWHG�WR�LWV�SURGXFWLRQ��7UDGLWLRQDOO\
RQO\�WKH�YDOXH�RI�H[FKDQJH�LQWHUHVWV�ZKLFK�LV�WKH�H[SUHVVLRQ�RI�WKH�ODERU�WKDW�LQ�VRFLHW\
ZRXOG�EH�QHHGHG� WR�SURGXFH� WKH�GHVLUHG� WKLQJ��7KLV�VRFLDO� ODERU�PD\�EH�GLVWLQFW� IURP
WKH� SULYDWH� ODERU� XVHG� WR� JHQHUDWH� WKH� SURGXFW���� ��� ��� ,Q� FRPSHWLWLRQ� WKH� GLIIHUHQFH

                                                                
��,Q�WKLV�FKDSWHU�ZH�IROORZ�WKH�DQDO\VLV�RI�WKH�FDSLWDOLVW�SURGXFWLRQ�DV�JLYHQ�E\�0$5;�DQG�(1*(/6��2QH
RI�WKH�FHQWUDO�SRLQWV�LV�WKH�GLIIHUHQFH�RI�´ZRUWK³��XVH�YDOXH��DQG�´YDOXH³��H[FKDQJH�YDOXH��RI�D�SURGXFW
WKDW� LV�EURXJKW�RQWR�WKH�PDUNHW� LQ�RUGHU� WR�EH�VROG��ERXJKW��DQG�FRQVXPHG��1RZ��ZH�XVH�´VWRFN³� LI�ZH
PDLQO\� FRQVLGHU� D�SURGXFW� DV�KDYLQJ�DQ� H[FKDQJH�YDOXH��ZH�XVH� ´JRRG³� LI�ZH� FRQVLGHU� WKH� SURGXFW� DV
KDYLQJ�D�ZRUWK�RU�XVH�YDOXH��,Q�DYRLGLQJ�WKH�ZRUG�´FRPPRGLW\³�ZH�WKLQN�WKDW� WKLV�H[SUHVVHV�EHWWHU� WKH
GLIIHUHQFH�RI�WKH�*HUPDQ�ZRUGV�´*�WHU³�DQG�´:DUHQ³�
�� )RU� PRUH� GHWDLOV� RQ� WKH� XQGHUO\LQJ� SURFHVV� DQG� LWV� GLDOHFWLFV� VHH�� :2/)� *g+5,1*�� 0LWWHOV
,QIRUPDWLRQV�� XQG� .RPPXQLNDWLRQVWHFKQLN� GLH� :DUHQSURGXNWLRQ� GLDOHNWLVFK� DXIKHEHQ"� ,Q�� -g5*
%(&.(5�DQG�:2/)�*g+5,1*��HGV����.RPPXQLNDWLRQ�VWDWW�0DUNW�²�=X�HLQHU�DOWHUQDWLYHQ�7KHRULH�GHU
,QIRUPDWLRQVJHVHOOVFKDIW��*0'�5HSRUW�����2NWREHU�����
���´7UDGH�LQ�JHQHUDO�EHLQJ�QRWKLQJ�HOVH�EXW�WKH�H[FKDQJH�RI�ODERXU�IRU�ODERXU��WKH�YDOXH�RI� WKLQJV�LV�«
PRVW� MXVWO\�PHDVXUHG� LQ� ODERXU�³�%(1-$0,1�)5$1./,1��7KH�ZRUNV�RI�%��)5$1./,1�� HG��E\�6SDUNV�
%RVWRQ�������YRO��,,��S�����
���´$V�D�JHQHUDO�UXOH��DUWLFOHV�RI�XWLOLW\�EHFRPH�FRPPRGLWLHV��RQO\�EHFDXVH�WKH\�DUH�SURGXFWV�RI�WKH�ODERXU
RI�SULYDWH�LQGLYLGXDOV�RU�JURXSV�RI�LQGLYLGXDOV�ZKR�FDUU\�RQ�WKHLU�ZRUN�LQGHSHQGHQWO\�RI�HDFK�RWKHU��7KH
VXP�WRWDO�RI� WKH�ODERXU�RI�DOO� WKHVH�SULYDWH� LQGLYLGXDOV�IRUPV�WKH�DJJUHJDWH� ODERXU�RI�VRFLHW\��6LQFH� WKH
SURGXFHUV�GR�QRW�FRPH�LQWR�VRFLDO�FRQWDFW�ZLWK�HDFK�RWKHU�XQWLO�WKH\�H[FKDQJH�WKHLU�SURGXFWV��WKH�VSHFLILF
VRFLDO�FKDUDFWHU�RI�HDFK�SURGXFHU¶V�ODERXU�GRHV�QRW�VKRZ�LWVHOI�H[FHSW�LQ�WKH�DFW�RI�H[FKDQJH��«�7R�WKH
ODWWHU��WKH�SURGXFHUV��:��*����WKHUHIRUH��WKH�UHODWLRQV�FRQQHFWLQJ�WKH�ODERXU�RI�RQH�LQGLYLGXDO�ZLWK�WKDW�RI
WKH� UHVW� DSSHDU�� QRW� DV�GLUHFW� VRFLDO� UHODWLRQV�EHWZHHQ� LQGLYLGXDOV� DW�ZRUN��EXW� DV�ZKDW� WKH\� UHDOO\� DUH�
PDWHULDO�UHODWLRQV�EHWZHHQ�SHUVRQV�DQG�VRFLDO�UHODWLRQV�EHWZHHQ�WKLQJV�³�.$5/�0$5;��&DSLWDO��%RRN�,�
&DSLWDOLVW�3URGXFWLRQ��3DUW�,��&RPPRGLWLHV�DQG�0RQH\��&DSWHU�,��&RPPRGLWLHV��5HY��DFF��WR��WK�*HUPDQ
HG���&KDUOHV�+��.HUU�	&RPSDQ\��&KLFDJR�������SS����������$QG��´7KHUH��WKH�H[LVWHQFH�RI�WKH�WKLQJV�TXk



��

EHWZHHQ�WKH�DGHTXDWH�VRFLDO�ODERU�DQG�WKH�UHDOL]HG�SULYDWH�ODERU�LV�GHWHUPLQHG�²�PRUH
RU� OHVV� DFFXUDWHO\�� H[SUHVVHG� LQ� YDU\LQJ� SULFHV���� 7KH� VHOOHU� KDV� WR� VHOO� WKH� SURGXFW
DJDLQVW� WKH� FRPSHWLWRUV� DUJXHLQJ� KLV� SURGXFW� ZRXOG� EH� EHVW� VXLWHG� IRU� WKH� EX\HU� DQG
ZLWKKROGLQJ�EDG�IHDWXUHV��7KH�VHOOHU�SURPRWHV�WKH�SURGXFW��QRW�ZLWK�WKH�UHDO�XWLOLW\�YDOXH
WKDW�RQO\�FRXOG�EH�GHILQHG�E\� WKH�FRQVXPHU�EXW�ZLWK�D� ILFWLWLRXV�RQH��7KH�EX\HU� ILQGV
RXW� WKH�GLUHFW� IHDWXUHV�RI�D�SURGXFW�QHDUO\�RQO\� IURP�KLV�RZQ�H[SHULHQFH��RQ�GHPDQG�
IURP�RSHUDWLQJ�LQVWUXFWLRQV�RU�IURP�D�PRVWO\�OHQJWK\�VWXG\�RI�GRFXPHQWV��7KH�LQGLUHFW
IHDWXUHV�UHVXOWLQJ�DERYH�DOO�IURP�WKH�HIIHFWV�RQ�QDWXUH�DQG�WKH�FOHDU�XS�RSHUDWLRQV�WR�EH
GRQH�LQ�WKH�IXWXUH�SHUVLVWHQWO\�DUH�GLVUHJDUGHG�GXULQJ�WKH�SXUFKDVH�
,Q�WKH�VFHQDULR�SHRSOH�FRQVLGHU�WKH�DERYH�PHQWLRQHG�´VRFLDO�ODERU³�EDVHG�RQ�WKH�LQIRU�
PDWLRQ� WKH\� ILQG� LQ� WKH�ZHE�� ,Q� UHODWLRQ� WR�DFFHVVLEOH�PDFKLQHU\�� UHVRXUFHV�DQG�QHHGV
WKH\�EHFRPH�DEOH�WR�GHWHUPLQH�WKH�FRQFUHWH� ODERU�HDFK�RI� WKHP�ZLOO�GR��3HRSOH�GHILQH
WKXV�WKHLU�FRQFUHWH�HTXLYDOHQW�SURGXFW��VHUYLFH�DQG�FRQWULEXWLRQ��$IWHU�SURGXFWLRQ�WKHUH
LV�QR�QHHG�WR�H[FKDQJH�WKH�SURGXFW�RQ�WKH�EDVLV�RI�LWV�YDOXH�DQG�WR�GHWHUPLQH�WKLV�YDOXH
H[�SRVW��7KXV��PRQH\�LQ�ZKDWHYHU�IRUP�DV�DQ�DEVWUDFW�HTXLYDOHQW�WR�UHJXODWH�WKH�LQWHU�
FKDQJH� RI� SURGXFWV� DQG� VHUYLFHV� EHFRPHV� LQDSSOLFDEOH�� 7KH� HFRQRPLFDO� PRPHQW� RI
DOLHQDWHG�ZRUN�WHQGV�WR�EH�GLVVROYHG���

&OHDUO\��WKH�DFWXDO�HFRQRPLFDO�VWUXFWXUHV��L��H��WKH�SURGXFWLRQ�RI�VWRFNV�WKDW�KDYH�WR�EH
VROG�RQ�D�PDUNHW�FRQWUDGLFW�IXOO\�WR�WKH�HFRQRPLFDO�DVSHFWV�RI�WKH�VFHQDULR��)LUVW�RI�DOO�
FODVVLFDO�WUDGH�DQG�SODQQLQJ�DUH�KHDYLO\�LQIOXHQFHG��7KHUH�PLJKW�EH�UHVHUYDWLRQV�DERXW
WKH� VNHWFKHG� ZHE� VXSSRUW� RI� SURGXFWLRQ�� LW� FRVWV� PRQH\�� FRPSHWLWRUV� GRQ¶W� OLNH� WR
SDUWLFLSDWH�� HPSOR\HHV� VKRXOG� QRW� EH� DOORZHG� WR� SDUWLFLSDWH�� FODVVLFDO� VWUXFWXUHV� RI
HFRQRP\�ZRXOG�EH�WRWDOO\�UHYROXWLRQL]HG��JRRGV�KDYH�IRUHYHU�WR�EH�SURGXFHG��WR�EH�VROG
DQG�WR�EH�ERXJKW�DV�VWRFNV�DV�LI�RWKHU�IRUPV�ZRXOG�EH�XQLPDJLQDEOH��<HW�ZH�WKLQN�WKDW
WKH�VFHQDULR�LOOXVWUDWHV�PDLQ�DVSHFWV�RI�DQ�HYROXWLRQ�WKDW�KDV�EHJXQ�LQ�RXU�GD\V��%XW�IRU
D�EHWWHU�XQGHUVWDQGLQJ�ZH�QHHG�VWXGLHV�FRQFHUQLQJ�WKH�IROORZLQJ�DVSHFWV�
� 2EVWDFOHV�GXH�WR�FRPSHWLWLRQ�DQG�PHDQV�WR�RYHUFRPH�WKHP�
� 6XVWDLQDELOLW\�LQ�D�SURGXFWLRQ�DIWHU�DJUHHPHQW�
� ([FKDQJH�RI�SURGXFWV�DQG�VHUYLFHV�EDVHG�RQ�D�DEVWUDFW�HTXLYDOHQW�YHUVXV�DQ�DJUHHG

DQG� FRQFUHWH� HTXLYDOHQW� SURGXFW�� VHUYLFH� RU� FRQWULEXWLRQ� LQ� SURGXFLQJ� VRPHWKLQJ
FRPPRQ�

� 7KH�QHZ�ZD\V�RI�OLIH�DQG�ZRUN�DQG�WKH�UHDOL]HG�XWLOLW\�YDOXHV�
                                                                                                                                                          
FRPPRGLWLHV��DQG�WKH�YDOXH�UHODWLRQ�EHWZHHQ�WKH�SURGXFWV�RI�ODERXU�ZKLFK�VWDPSV�WKHP�DV�FRPPRGLWLHV�
KDYH� DEVROXWHO\� QR� FRQQHFWLRQ� ZLWK� WKHLU� SK\VLFDO� SURSHUWLHV� DQG� ZLWK� WKH� PDWHULDO� UHODWLRQV� DULVLQJ
WKHUHIURP��7KHUH� LW� LV� D� GHILQLWH� VRFLDO� UHODWLRQ� EHWZHHQ�PHQ�� WKDW� DVVXPHV�� LQ� WKHLU� H\HV�� WKH� IDQWDVWLF
IRUP�RI� D� UHODWLRQ�EHWZHHQ� WKLQJV��«�7KLV� ,� FDOO� WKH� IHWLVKLVP�ZKLFK� DWWDFKHV� LWVHOI� WR� WKH� SURGXFWV� RI
ODERXU�� DV� VRRQ� DV� WKH\� DUH� SURGXFHG� DV� FRPPRGLWLHV�� DQG� ZKLFK� LV� WKHUHIRUH� LQVHSDUDEOH� IURP� WKH
SURGXFWLRQ�RI�FRPPRGLWLHV�³�S������*HUPDQ��0(:�YRO������S�����DQG�S�����
��� ´:KLOH�� WKHUHIRUH� ZLWK� UHIHUHQFH� WR� XVH�YDOXH�� WKH� ODERXU� FRQWDLQHG� LQ� D� FRPPRGLWL\� FRXQWV� RQO\
TXDOLWDWLYHO\��ZLWK�UHIHUHQFH�WR�YDOXH�LW�FRXQWV�TXDQWLWDWLYHO\��DQG�PXVW�ILUVW�EH�UHGXFHG�WR�KXPDQ�ODERXU
SXUH�DQG�VLPSOH��,Q�WKH�IRUPHU�FDVH��LW�LV�D�TXHVWLRQ�RI�+RZ�DQG�:KDW��LQ�WKH�ODWWHU�RI�+RZ�PXFK"�+RZ
ORQJ�D�WLPH"³�.$5/�0$5;��RS��FLW���SS����������*HUPDQ��0(:�YRO������S�����
���:LWK�WKH�*HUPDQ�ZDVWH�VHSDUDWLRQ�DQG�UHF\FOLQJ�V\VWHP�´*U�QHU�3XQNW³��ZLWK�WKH�REOLJDWLRQ�WR�SURYH�D
VHFXUH� GLVSRVDO� RI� UDGLRDFWLYH� PDWHULDOV� LI� RQH� ZDQWV� WR� UXQ� D� QXFOHDU� SRZHU� VWDWLRQ�� DQG� ZLWK� WKH
REOLJDWLRQ�RI�WKH�PDQXIDFWXUHU�WR�WDNH�EDFN�ROG�FDUV�ZH�JHW�HOHPHQWV�RI�IXWXUH�ODERU�LQ�WKH�SULFH�
���´6RFLHW\�ZRXOG�WKHQ�NQRZ�KRZ�PXFK�ODERU�HDFK�REMHFW�RI�XVH�UHTXLUHG�IRU�LWV�FUHDWLRQ��,W�ZRXOG�KDYH
WR�GLUHFW� WKH�SODQ�RI�SURGXFWLRQ� LQ� DFFRUGDQFH�ZLWK� WKH�PHDQV�RI�SURGXFWLRQ� WR�ZKLFK� ODERU�IRUFH� DOVR
EHORQJV��7KH�DGYDQWDJHRXV�HIIHFWV�RI�WKH�GLIIHUHQW�REMHFWV�RI�XVH�DQG�WKHLU�UHODWLRQV�WR�HDFK�RWKHU�DQG�WKH
FUHDWLRQ�RI�WKH�QHFHVVDU\�PHDQV�RI�ODERU�ZRXOG�EH�WKH�VROH�GHWHUPLQDQWV�RI�WKH�SODQ�RI�SURGXFWLRQ��3HRSOH
PDNH�WKLQJV�YHU\�HDVLO\�ZLWKRXW�DQ\�LQWHUIHUHQFH�RQ�WKH�SDUW�RI�WKH�PXFK�GLVFXVVHG�µYDOXH¶³��)5('(5,&.
(1*(/6�� /DQGPDUNV� RI� 6FLHQWLILF� 6RFLDOLVP�� 7UO�� DQG� HG�� E\� $867,1� /(:,6�� &KDUOHV� +�� .HUU� 	
&RPSDQ\��&KLFDJR��������SS������������*HUPDQ��´$QWL�'h+5,1*³��0(:�YRO������S������
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���� $�OHJDO�IUDPHZRUN�IRU�WKH�SURGXFWLYH�LQIRUPDWLRQ�VRFLHW\
,Q� WKH� VFHQDULR�SHRSOH� DUH� DFWLQJ� LQ�RUJDQL]HG� UHODWLRQVKLSV� DQG� VWUXFWXUHV�� WUDGLWLRQDO
RQHV� OLNH� IDPLO\�� VFKRROV�� IULHQGVKLSV�� FOXEV�� ORFDO� FRPPXQLW\��PRGHUQ�RQHV� OLNH�SUR�
GXFWLRQ�DQG�ZHE�RULHQWHG�VWUXFWXUHV��)URP�DQ�LQGLYLGXDO¶V�SRLQW�RI�YLHZ�WKHVH�VWUXFWXUHV
KDYH�D�´KDUG�FRUH³�JLYLQJ�VRPH�VHFXULW\��%XW�WKHUH�ZLOO�DOVR�H[LVW�TXLWH�IOH[LEOH�VWUXFWX�
UHV�ZKLFK�DUH�XVHG�LI�QHHGHG��,Q�GHYHORSLQJ�WKH�VFHQDULR�HYHU\ERG\�KDV�WR�EH�DOORZHG�WR
DFW�IUHHO\�QRW�RQO\�LQ�WKH�PHQWLRQHG�WUDGLWLRQDO�VWUXFWXUHV�EXW�DOVR�LQ�WKH�ZHE�DQG�SUR�
GXFWLRQ�RULHQWHG�RQHV��8VLQJ� WKH�ZHE�DQG�RWKHU� WHFKQLFDO� V\VWHPV� WKH�RQO\� UHJXODWLYH
VKRXOG�EH� WKDW�RQH�KDV� WR�FRQWULEXWH�DQ�DJUHHG�VHUYLFH� LQ�UHWXUQ��7KH�VRFLDO�DFWRUV�DUH
QRW�UHVWULFWHG�WR�DQ�HOLWH��3HRSOH�WKDW�KDG�EHHQ�H[FOXGHG�IURP�VRFLHW\�PD\�ILQG�QHZ�FRQ�
WDFWV��DQG�H[FOXVLRQ�PD\�EH�DYRLGHG��,Q�WKH�IXOO\�GHYHORSHG�VFHQDULR�SHRSOH�XVH�WHFKQL�
FDO� QHWZRUNLQJ�� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� DV�ZHOO� DV� WKH�PDFKLQHU\� LQ� RUGHU� WR
SURGXFH�SK\VLFDO�REMHFWV�ZLWKRXW�DQ\�IRUPDO�ERXQG��(YHU\ERG\�PD\�LQWHUYHQH�WR�ZRUN
DQG�WR�DUJXH�ZLWKRXW�DQ\�KLQGUDQFH��3HRSOH�GHYHORS�FRPSXWHU�VXSSRUWHG�FROODERUDWLYH
ZRUN�IRU�DOO��&OHDUO\�WKH\�UHPDLQ�GHSHQGDEOH�RQ�HDFK�RWKHU�EXW�WKH\�FDQ�RUJDQL]H�WKLV
GHSHQGHQF\�DV�D�EDODQFHG�RQH�VLQFH�HDFK�RQH�KDV�DFFHVV� WR�DOO� LQIRUPDWLRQ�DQG�WR� WKH
SURGXFWLYH� LQYHQWRU\� RI� WKH� VRFLHW\�� 7KH� LQHYLWDEOH� DOLHQDWLRQ� RI� ZRUN� WKURXJK� XVXDO
FRQWUDFWV� RI� HPSOR\PHQW�ZLOO� ORVH� LWV� VLJQLILFDQFH��1RZ�� GHWHUPLQLQJ� WKH� ´JRRG� OLIH³
RQH�ZLOO� JR� EH\RQG� WKH� QDUURZ� OLPLWV�ZLWKLQ�ZKLFK�$ULVWRWOH� YLHZHG� WKLV�PDWWHU�� DQG
ZKLFK�KDYH�EHHQ�DFFHSWHG�IRU�PRUH�WKDQ������\HDUV��´,Q�RUGHU�WR�PDLQWDLQ�VRFLHW\�QD�
WXUH�GHFLGHG�WKDW�WKHUH�DUH�OHDGHUV�DQG�UHWLQXH��+H�ZKR�LV�DEOH�WR�IRUHVHH�ZLVHO\��ZKRP
PDGH�QDWXUH�WR�EH�OHDGHU�DQG�UXOHU��KH�ZKR�LV�DEOH�WR�H[HFXWH�FRPPDQGV�ZLWK�KLV�KDQGV¶
ZRUN��ZKRP�GHFLGHG�QDWXUH�WR�REH\�DQG�WR�EH�VHUYDQW�³����7KLV�ROG�RSLQLQLRQ�FRQWUDGLFWV
WR�WKH��VW�DUWLFOH�RI�WKH�8QLYHUVDO�'HFODUDWLRQ�RI�+XPDQ�5LJKWV��´$OO�KXPDQ�EHLQJV�DUH
ERUQ�IUHH�DQG�HTXDO�LQ�GLJQLW\�DQG�ULJKWV��7KH\�DUH�HQGRUVHG�ZLWK�UHDVRQ�DQG�FRQVFLHQFH
DQG�VKRXOG�DFW�WRZDUGV�RQH�DQRWKHU�LQ�D�VSLULW�RI�EURWKHUKRRG�³������

:H�QHHG�D�SROLWLFDO�DQG�OHJDO�IUDPHZRUN�VXFK�WKDW�SHRSOH�GRQ¶W�ORVH�WKH�HTXDOLW\�RI�WKHLU
ULJKWV�GXULQJ�WKHLU�OLIH��D�IUDPHZRUN�WKDW�VXSSRUWV�DQG�OHJDOL]HV�WKH�GHVFULSWHG�IUHH�XVH
RI�LQIRUPDWLRQ��WKDW�DGRSWV�DQG�HQKDQFHV�WKH�QHZ�SRVVLELOLWLHV�RI�WKH�ZHE�DV�RXWOLQHG�LQ
WKLV�SDSHU��DQG�WKDW�VWDELOL]HV�VRFLDO�VHFXULW\��:H�QHHG�D�QHZ�IUHHGRP�RI�XVH�DQG�D�PH�
GLDWLRQ�DQG�FRQIOLFW�VROYLQJ�SURFHVV�IRU�WKH�GHYHORSLQJ�SURGXFWLYH�LQIRUPDWLRQ�VRFLHW\�
:H�QHHG�VWXGLHV�DQG�GLVFXVVLRQV�WR�EHWWHU�XQGHUVWDQG�WKLV�GHYHORSPHQW�

5.� Final remarks and conclusion
/DERU�LQ�WKH�VRFLHW\�LV�UHIOHFWHG�VRFLDOO\�E\�WKH�ZRUN�VWHSV�WKDW�ILW�WRJHWKHU��WHFKQLFDOO\
E\� WKH� SDUWV� IRUPLQJ� DQ� REMHFW� DQG� LQIRUPDWLRQDOO\� E\� WKH� WHFKQLFDOO\� VXSSRUWHG� GH�
VFULSWLRQV�RI�WKLQJV�DQG�WKH�DFFRPSDQ\LQJ�FRPPXQLFDWLRQ��7KHVH�WKUHH�VLGHV�RI�ODERU�LQ
WKH�VRFLHW\��QDPHO\�WKH�VRFLDO��WHFKQLFDO�DQG�LQIRUPDWLRQDO�VLGHV�DUH�FORVHO\�LQWHUUHODWHG�
WKRXJK�QRW�ZLWKRXW�FRQWUDGLFWLRQV��:H�KDYH�VKRZQ�VRPH�ORQJ�WHUP�DVSHFWV�RI�D�FRPLQJ
SURGXFWLYH�LQIRUPDWLRQ�VRFLHW\��7KHUH�� WKH�´ZHE³�ZLOO�PHGLDWH� WKH�DFTXLVLWLRQ�RI� WHFK�
QRORJ\�DQG�LW�ZLOO�UHGXFH�WKH�NQRZQ�DOLHQDWLRQ�RI�ZRUN��7KH�GLYLVLRQ�RI�ODERU�LQWR�ZKLWH
DQG�EOXH�FROODU�ZRUN�WHQGV�WR�EH�UHPRYHG��3HRSOH�EHFRPH�DEOH�WR�RUJDQL]H�FROODERUDWL�

                                                                
��� $5,6727(/(6�� 3ROLWLN�� %XFK� ,�� ����D�� 'LH� /HKUVFKULIWHQ�� KHUDXVJHJHEHQ�� �EHUWUDJHQ� XQG� LQ� LKUHU
(QWVWHKXQJ�HUOlXWHUW�YRQ�'U��3$8/�*2+/.(��)HUGLQDQG�6FK|QLQJK��3DGHUERUQ�������+HUH�WUDQVODWHG�E\
:��*��
���7KH�8QLYHUVDO�'HFODUDWLRQ�RI�+XPDQ�5LJKWV����WK�'HFHPEHU�������$UWLFOH��
���´<RX�PDNH�PH�FRQIXVHG��7KXV�IUHHGRP�ZRXOG�EH�QRWKLQJ�HOVH�WKDQ�WKH�SRZHU�WR�GR�ZKDW�,�ZDQW�WR�GR
QHFHVVDULO\�³� 92/7$,5(�� )UHLKHLW� GHV�:LOOHQV�� ,Q�� 3KLORVRSKLVFKH� $XIVlW]H�� hEV�� $;(/�:,1&./(5�
%LEOLRJUDSKLVFKHV�,QVWLWXW��/HLS]LJ�:LHQ��Z��\���S������+HUH�WUDQVODWHG�E\�:��*��
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YHO\�WKHLU�RZQ�SURGXFWLYH�ODERU�WKURXJK�WKH�ZHE�UHVXOWLQJ�LQWR�PRUH�IUHHGRP�DQG�HTXD�
OLW\��7KH\�ZLOO�EHKDYH�DV�´VRFLDOLVWV³�
6RPHERG\�PD\�VD\�WKDW�DOO�WKLV�OLHV�IDU�LQ�WKH�IXWXUH��DQG�PDQNLQG�KDV�RWKHU�JUDYH�SUR�
EOHPV��7KH�JURZLQJ� FRQVXPSWLRQ�RI� HQHUJ\�� WKH� JUHHQKRXVH� HIIHFW� UHVXOWLQJ� IURP� WKH
HPLVVLRQ�RI�&2��DQG�RWKHU�JDVHV�� WKH�FRQVXPSWLRQ�RI� UDZ�PDWHULDO� IRU� LQGXVWULDO� SUR�
GXFWV��WKH�FRQVXPSWLRQ�RI�DJULFXOWXUDO�DUHDV�IRU�WRZQV�DQG�LQGXVWULHV��WKH�GHYDVWDWLRQ�RI
LPPHQVH�DUHDV�� WKH�HOLPLQDWLRQ�RI� WUDGLWLRQDO� VRFLDO� UHODWLRQV�� DQG� WKH�PHFKDQLFDO� DQG
LQIRUPDWLRQDO� UDWLRQDOL]DWLRQ� RI� ODERU� IRU� H[DPSOH�� $OO� WKLV� ZLOO� KDYH� D� GHFLVLYH
LQIOXHQFH� RQ� WKH� FRPLQJ� WHFKQLFDO�� VRFLDO� DQG� SROLWLFDO� GHYHORSPHQW� RQ� WKLV� JOREH�
0DVWHULQJ�WKHVH�HQRUPRXV�FKDOOHQJHV�PHQ�ZLOO�DOWHU�FRQVLGHUDEO\�WHFKQLFDO�SURGXFWLRQ
DQG�VRFLDO�UHODWLRQV�ZKLFK�DUH�IRXQGHG�LQ�WKH�ZD\�KRZ�PHQ�GHWHUPLQH�ZKDW�LV�QHHGHG
DQG�KRZ�WKH\�DFTXLUH�WKH�QHHGHG�WKLQJV��:LWK�WKH�VFHQDULR�ZH�JDYH�DQ�RXWOLQH�RI�KRZ
WKLV�GHYHORSPHQW�FRXOG�ORRN�OLNH�
1RZ�OHW�XV�KDYH�D�TXLFN�ORRN�DW�WKH�SDVW������\HDUV�DJR�.$5/�0$5;�ZURWH��´6RFLDO�UH�
ODWLRQV�DUH�FORVHO\�ERXQG�XS�ZLWK�SURGXFWLYH�IRUFHV��,Q�DFTXLULQJ�QHZ�SURGXFWLYH�IRUFHV
PHQ� FKDQJH� WKHLU�PRGH� RI� SURGXFWLRQ�� DQG� LQ� FKDQJLQJ� WKHLU�PRGH� RI� SURGXFWLRQ�� LQ
FKDQJLQJ�WKH�ZD\�RI�HDUQLQJ�WKHLU�OLYLQJ��WKH\�FKDQJH�DOO�WKHLU�VRFLDO�UHODWLRQV�³�%HVLGHV
KLV� DEVWUDFW�ZRUGV�0$5;� KXQJ� D� SLFWXUH�� ´7KH� KDQG�PLOO� JLYHV� \RX� VRFLHW\�ZLWK� WKH
IHXGDO�ORUG��WKH�VWHDP�PLOO��VRFLHW\�ZLWK�WKH�LQGXVWULDO�FDSLWDOLVW�³���

:H�FRPSOHWH�0$5;¶�SLFWXUH��,Q�QHWZRUNLQJ�WKH�PLOOV�ZH�HQWHU�D�VRFLHW\�ZLWK�VRFLDOLVWV�

                                                                
���.$5/�0$5;��3RYHUW\�RI�3KLORVRSK\��,Q��0DU[LVW�/LEUDU\��Y��[[YL��1HZ�<RUN�,QWHUQDWLRQDO�3XEOLVKHUV�
S�������*HUPDQ��'DV�(OHQG�GHU�3KLORVRSKLH��0(:�YRO�����'LHW]�9HUODJ��%HUOLQ�������S�������2ULJLQDO�LQ
)UHQFK�� 3DULV�� %UX[HOOHV� ������ /HV� UDSSRUWV� VRFLDX[� VRQW� LQWLPHPHQW� OLpV� DX[� IRUFHV� SURGXFWLYHV�� (Q
DFTXpUDQW� GH� QRXYHOOHV� IRUFHV� SURGXFWLYHV�� OHV� KRPPHV� FKDQJHQW� OHXU� PRGH� GH� SURGXFWLRQ�� HW� HQ
FKDQJHDQW�OH�PRGH�GH�SURGXFWLRQ��OD�PDQLqUH�GH�JDJQHU�OHXU�YLH��LOV�FKDQJHQW�WRXV�OHXUV�UDSSRUWV�VRFLDX[�
/H�PRXOLQ�j�EUDV�GRQQHUD� OD� VRFLpWp�DYHF� OH� VX]HUDLQ�� OH�PRXOLQ�j�YDSHXU�� OD� VRFLpWp�DYHF� OH� FDSLWDOLVWH
LQGXVWULHO��SS����������
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The Productive Information Society:
A Basis for Sustainability

The 21C Problem of the Global Society
7KH�FHQWUDO�SUREOHP�RI���VW�FHQWXU\�²�WKH���&�SUREOHP�²�FRQVLVWV�LQ
� WKH�JURZLQJ�FRQVXPSWLRQ�RI�IRVVLO�IXHO��RI�HQHUJ\��RI�UDZ�PDWHULDO�

DQG�RI�DJULFXOWXUDO�DUHDV�
� WKH�GHYDVWDWLRQ�RI�LPPHQVH�DUHDV�
� WKH�JUHHQKRXVH�HIIHFW��
� WKH�HOLPLQDWLRQ�RI�WUDGLWLRQDO�VRFLDO�UHODWLRQV�
� WKH�PHFKDQLFDO�DQG�LQIRUPDWLRQDO�UDWLRQDOL]DWLRQ�RI�ODERU�
$OO�WKLV�OHDGV�WR�D�UDGLFDO�FKDQJH�RI�WHFKQLFDO�SURGXFWLRQ��RI�VRFLDO�UHODWLRQV��RI�WKH�ZD\

WR�GHWHUPLQH�ZKDW�LV�QHHGHG��DQG�RI�WKH�ZD\�WR�DFTXLUH�WKH�QHHGHG�WKLQJV�
&RPSXWHU�VXSSRUWHG�FROODERUDWLYH�ZRUN�KHOSV�WR�VROYH�WKH���&�SUREOHP�

%XW�KRZ"

The Intertwining of Information and Labor
/DERU�LV�UHIOHFWHG
� VRFLDOO\�E\�WKH�ZRUN�VWHSV�WKDW�ILW�WRJHWKHU�
� WHFKQLFDOO\�E\�WKH�SDUWV�IRUPLQJ�DQ�REMHFW��DQG
� LQIRUPDWLRQDOO\�E\�WKH�WHFKQLFDOO\�VXSSRUWHG�GHVFULSWLRQV�RI�WKLQJV�DQG

WKH�DFFRPSDQ\LQJ�FRPPXQLFDWLRQ�

,QIRUPDWLRQ�LV�UHIOHFWHG�LQ�ODERU�DQG�SURGXFWV�
/DERU�LV�UHIOHFWHG�LQ�SURGXFWV�DQG�LQIRUPDWLRQ�

The Web as the Central Tool for a Freely Organized
Labor

7KH�ZHE� IDFLOLWDWHV� WKH�FRPPXQLFDWLRQ�RI�GDWD�DQG�EHKDYLRU�RI�XQGHUO\LQJ�V\VWHPV�� ,W� UH�
IOHFWV�WKH�WHFKQLFDO�ZRUOG�DW�LWV�EHVW�EHFRPLQJ�WKH�H[WHUQDOL]HG�NQRZOHGJH�RI�PDQNLQG�UHWULH�
YDEOH�E\�DQG�FRPPXQLFDEOH�WR�HYHU\ERG\�

7KH�XQLYHUVDO�DFFHVV�WR�GDWD�DQG�PHWKRGV�PDNHV�LW�SRVVLEOH�WR�WDNH�FDUH�RI�UHVRXUFHV�DQG�WR
HODERUDWH�WKLQJV�HIILFLHQWO\��7KH�ZHE�PHGLDWHV�WKH�DFTXLVLWLRQ�DQG�JHQHUDWLRQ�RI�WHFKQRORJLHV�
,W�HQDEOHV�D�VXVWDLQDEOH�HYROXWLRQ�

7KH�ZHE�\LHOGV�WKH�WHFKQLFDO�EDVLV�IRU�D�FRPLQJ�SURGXFWLYH�LQIRUPDWLRQ�VRFLHW\�

The Collaboration of Individuals
in the Productive Information Society

,Q�UHODWLRQ�WR�PDFKLQHU\��UHVRXUFHV�DQG�QHHGV�LQGLYLGXDOV�GHWHUPLQH�FROODERUDWLYHO\�WKH�FRQ�
FUHWH� ODERU� HDFK� RI� WKHP� ZLOO� GR�� 3HRSOH� RI� GLIIHUHQW� VNLOOV� DQG� IURP� GLIIHUHQW� UHJLRQV
FROODERUDWH�FORVHU��7KH\�RYHUFRPH�WKH�WUDGLWLRQDO�GLYLVLRQ�RI�ODERU��HVSHFLDOO\�WKH�GLYLVLRQ�LQWR
ZKLWH�DQG�EOXH�FROODU�ZRUN�DQG�WKH�WD\ORULVP��7KH\�GRQ¶W�DFW�XQGHU�SUHGHILQHG�RUGHUV�

7KH�XQLYHUVDOLW\� RI� HDFK� LQGLYLGXDO� FRQVLVWV� LQ� UHWULHYLQJ� VXLWDEOH� LQIRUPDWLRQ� IURP�HYHU\
SRLQW�RI� WKH�JOREDO�VRFLHW\�DQG�WR�RUJDQL]H�FROODERUDWLYHO\�KLV�SURGXFWLYH� ODERU�DQG�WR�HQULFK
WKH�ZHE�ZLWK�LQIRUPDWLRQ��:LWK�ZHE�VXSSRUW�HDFK�RQH�´LV�DEOH�WR�IRUHVHH�ZLVHO\³��$5,6727/(�
DQG��ZLWK�VXSSRUW�RI�RWKHU�SHRSOH�DQG�RI�VXLWDEOH�PDFKLQHU\��WR�H[HFXWH�WKH�QHHGHG�ODERU�

7KH�LQGLYLGXDOV�DEROLVK�$5,6727/(¶V�SULQFLSOH�´WKDW�WKHUH�DUH�OHDGHUV�DQG�UHWLQXH³�
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Alienation of Work Vanishes
,Q�D�QHJRWLDWLRQ�SURFHVV�DQG�DV�VNHWFKHG�RXW�SHRSOH�GHILQH�WKHLU�FRQFUHWH�HTXLYDOHQW�FRQWUL�

EXWLRQ� WR� ODERU�GRQH�VRFLDOO\��7KHUH� LV�QR�QHHG� WR�H[FKDQJH�SURGXFHG� WKLQJV�RQ� WKH�EDVLV�RI
WKHLU�YDOXH�DQG�WR�GHWHUPLQH�WKH�YDOXH�LQ�FRPSHWLWLRQ�DW�UDQGRP�DQG�H[�SRVW��´7KH�ODZV�RI�KLV
RZQ� VRFLDO� DFWLRQ��KLWKHUWR� VWDQGLQJ� IDFH� WR� IDFH�ZLWK�PDQ�DV� ODZV�RI�QDWXUH� IRUHLJQ� WR�� DQG
GRPLQDWLQJ� KLP��ZLOO� WKHQ� EH� XVHG�ZLWK� IXOO� XQGHUVWDQGLQJ�� DQG� VR�PDVWHUHG� E\� KLP��0DQ¶V
RZQ�VRFLDO�RUJDQLVDWLRQ��KLWKHUWR�FRQIURQWLQJ�KLP�DV�D�QHFHVVLW\�LPSRVHG�E\�QDWXUH�DQG�KLVWRU\�
QRZ�EHFRPHV�WKH�UHVXOW�RI�KLV�RZQ�IUHH�DFWLRQ�³��)5('(5,&.�(1*(/6��$QWL�'h+5,1*�

0HQ�RUJDQL]H�D�JOREDO�ÄEXLOGHU¶V�\DUG³�ZKHUH
WKH�SV\FKRORJLFDO��HFRQRPLF��DQG�OHJDO�DOLHQDQWLRQ�RI�ZRUN�YDQLVKHV�

Issues
:H�ILQG�JUHDW�GHILFLWV�LQ�FRPSXWHU�VFLHQFH��VRFLDO�UHODWLRQV��HFRQRP\��DQG�OHJLVODWLRQ�

,VVXHV�LQ�&RPSXWHU�6FLHQFH
:KHQ�FRPSXWHU�SRZHU�LV�GRXEOLQJ�LQGXVWULDO�SURGXFWLYLW\�JURZV�IDU�OHVV�WKDQ�����

,Q�VSLWH�RI�WKLV�JDS�RQH�KDV�WR�EH�DEOH�WR
� RSHUDWH�PRUH�HIILFLHQWO\�LQ�WKH�JURZLQJ�MXQJOH�RI�LQIRUPDWLRQ�
� KDQGOH�EHWWHU�WKH�SHUPDQHQW�FROOLVLRQV�EHWZHHQ�SODQ�DQG�UHDOLW\��DQG�WR
� ´PDUU\�DQG�GLYRUFH³�SHRSOH��WKLQJV��DQG�ZRUOGV�ZLWKRXW�FDXVLQJ�FRQIOLFW�DQG�FRQIXVLRQ�

7KLV�PHHWV�ZLWK�XVDELOLW\��ZLWK�HUJRQRPLF��SV\FKRORJLFDO�DQG�SK\VLRORJLFDO�UHTXLUHPHQWV��DQG
ZLWK�FRQVWUXFWLRQ�SULQFLSOHV�IRU�FRPSXWHU�V\VWHPV�

6RFLDO�,VVXHV
3UDFWLFDOO\� SURGXFWLYH� ODERU� KDV� WR� EH� DGRSWHG� LQ� WKH� LGHDV� RI� LQIRUPDWLRQ� VRFLHW\�� %OXH

FROODU�ZRUNHUV�WKDW�EHKDYH�RQ�WKHLU�RZQ�KDYH�WR�EH�DGPLWWHG�LQ�WKH�PRGHOV��(GXFDWLRQ��WUDLQLQJ
DQG� FRPSXWHU� WRROV� WKDW� DUH� REYLRXVO\� VXLWHG� IRU� DQ� HPDQFLSDWLYH� XVDJH� RQ� WKH� MRE� KDYH� WR
HQFRXUDJH� EOXH� FROODU� ZRUNHUV� WR� HQJDJH� LQ� WKLV� GHYHORSPHQW�� 6FKRROV�� XQLYHUVLWLHV� DQG
SUDFWLFDO� ZRUN� KDYH� WR� EH� FRQQHFWHG� WKURXJK� WKH� ZHE�� :H� QHHG� FRQFHSWV� IRU� WHDFKLQJ� WKH
SURGXFWLYH�LQIRUPDWLRQ�VRFLHW\�GXULQJ�HGXFDWLRQ�

(FRQRPLF�,VVXHV
7KH�XVH�YDOXH�RI�SURGXFWV�KDV� WR�EH�FRQVLGHUHG�JOREDOO\�� LQ� ORQJ� WHUPV�DQG� LQ� UHODWLRQ� WR

QDWXUH�EHIRUH�DQ�REMHFW�LV�SURGXFHG��%XW�FRPSHWLWRUV�UHWDLQ�LQIRUPDWLRQ�LQ�RUGHU�WR�EH�ZLQQHU
RQ�WKH�PDUNHW��7KH\�SXW�WKH�H[FKDQJH�YDOXH�WR�WKH�IRUHJURXQG�LQVWHDG�RI�D�IXOO\�GHWHUPLQHG�XVH
YDOXH��7KLV�KLQGHUV�WKH�IUHH�GLVFXVVLRQ�RQ�WKH�XVH�YDOXH��:H�QHHG�SXEOLF�IXQGLQJ�WR�HYROYH�WKH
RSSRUWXQLWLHV�RI�WKH�SURGXFWLYH�LQIRUPDWLRQ�VRFLHW\�

,VVXHV�LQ�/HJLVODWLRQ
$FWLQJ�LQ�ZHE�DQG�SURGXFWLRQ�RULHQWHG�VWUXFWXUHV�SHRSOH�REVHUYH�D�ORW�RI�IRUPDO�DQG�OHJDO

ERXQGV��&RQWUDFWV�RI�HPSOR\PHQW�JLYH�WKHP�QR�HTXDO�ULJKWV�LQ�DFFHVVLQJ�WKH�LQIRUPDWLRQ�DQG
WKH�SURGXFWLYH�LQYHQWRU\�LQ�VRFLHW\��:H�QHHG�D�IUDPHZRUN�VHFXULQJ�WKH�HTXDOLW\�RI�LQGLYLGXDOV¶
ULJKWV�GXULQJ�WKHLU�OLIH��VXSSRUWLQJ�DQG�OHJDOL]LQJ�WKH�IUHH�XVH�RI�LQIRUPDWLRQ�DQG�RI�QHZ�RSSRU�
WXQLWLHV��DQG�VWDELOL]LQJ�VRFLDO�VHFXULW\�LQ�WKH�HYROYLQJ�SURGXFWLYH�LQIRUPDWLRQ�VRFLHW\�

Conclusion
7KH�VROXWLRQ�RI�WKH���&�SUREOHP�VWURQJO\�LQWHUWZLQHV�ZLWK�D�IUHH��H[WHQGLQJ�DQG�HIILFLHQW

XVH�RI�WKH�ZHE�E\�DOO�PHQ�


