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How to Submit Proof Corrections Using Adobe Reader 

Using Adobe Reader is the easiest way to submit your proposed amendments for your IGI Global proof. If you 
don’t have Adobe Reader, you can download it for free at http://get.adobe.com/reader/. The comment 
functionality makes it simple for you, the contributor, to mark up the PDF. It also makes it simple for the IGI Global 
staff to understand exactly what you are requesting to ensure the most flawless end result possible.  

Please note, however, that at this point in the process the only things you should be checking for are:  

Spelling of Names and Affiliations, Accuracy of Chapter Titles and Subtitles, Figure/Table Accuracy,  
Minor Spelling Errors/Typos, Equation Display 

As chapters should have been professionally copy edited and submitted in their final form, please remember that 
no major changes to the text can be made at this stage.   

Here is a quick step-by-step guide on using the comment functionality in Adobe Reader to submit your changes.  

1. Select the Comment bar at the top of page to View or Add Comments. This will open the Annotations 
toolbar.   

 
2. To note text that needs to be altered, like a subtitle or your affiliation, you may use the Highlight Text 

tool. Once the text is highlighted, right-click on the highlighted text and add your comment. Please be 
specific, and include what the text currently says and what you would like it to be changed to. 

 

http://get.adobe.com/reader/


 

3. If you would like text inserted, like a missing coma or punctuation mark, please use the Insert Text at 

Cursor tool.  Please make sure to include exactly what you want inserted in the comment box.  

 

 
4. If you would like text removed, such as an erroneous duplicate word or punctuation mark, please use the 

Add Note to Replace Text tool and state specifically what you would like removed. 

  
 

 



8EHUYHLOODQFH�DQG�WKH�
6RFLDO�,PSOLFDWLRQV�RI�
0LFURFKLS�,PSODQWV�
(PHUJLQJ�7HFKQRORJLHV
0�*��0LFKDHO
8QLYHUVLW\�RI�:ROORQJRQJ��$XVWUDOLD

.DWLQD�0LFKDHO
8QLYHUVLW\�RI�:ROORQJRQJ��$XVWUDOLD

$�YROXPH�LQ�WKH�$GYDQFHV�LQ�+XPDQ�DQG�
6RFLDO�$VSHFWV�RI�7HFKQRORJ\��$+6$7��
%RRN�6HULHV�



'HWDLOHG�7DEOH�RI�&RQWHQWV

)RUHZRUG��������������������������������������������������������������������������������������������������������������������������������������������[YLLL

3UHIDFH������������������������������������������������������������������������������������������������������������������������������������������������[[LLL

$FNQRZOHGJPHQW����������������������������������������������������������������������������������������������������������������������������������� [O

6HFWLRQ��
7KH�9HLOODQFHV

&KDSWHU��
,QWURGXFWLRQ��2Q�WKH�³%LUWK´�RI�8EHUYHLOODQFH���������������������������������������������������������������������������������������� �

0��*��0LFKDHO��8QLYHUVLW\�RI�:ROORQJRQJ��$XVWUDOLD

:KHQ�RU�KRZ�XEHUYHLOODQFH�ZLOO�EH�LPSOHPHQWHG�LQ�LWV�IXOO�EORZQ�PDQLIHVWDWLRQ�LV�VWLOO�D�VXEMHFW�IRU�
VRPH�LQWULJXLQJ�GLVFXVVLRQ�DQG�D�WRSLF�RI�UREXVW�GLVDJUHHPHQW��EXW�ZKDW�LV�JHQHUDOO\�DFFHSWHG�E\�PRVW�
RI�WKH�LQWHUORFXWRUV�LV�WKDW�DQ�³XEHUYHLOODQFH�VRFLHW\´�ZLOO�HPHUJH�VRRQHU�UDWKHU�WKDQ�ODWHU��DQG�WKDW�RQH�
ZD\�RU�DQRWKHU�WKLV�ZLOO�PHDQ�DQ�LPPHQVH�XSKHDYDO�LQ�DOO�RI�RXU�VRFLHWDO��EXVLQHVV��DQG�JRYHUQPHQW�
UHODWLRQVKLSV��:KDW� LV�DSSDUHQW� IURP�WKH�QXPHURXV�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�VWXGLHV�FRQGXFWHG� LV�
WKDW�PLFURFKLSSLQJ�SHRSOH�LV�D�GLVFHUQLEO\�GLYLVLYH�LVVXH��,I�ZH�FRQWLQXH�RQ�WKH�FXUUHQW�WUDMHFWRU\��ZH�
ZLOO�VRRQ�VHH�IXUWKHU�GLYLVLRQV�±�QRW�MXVW�EHWZHHQ�WKRVH�ZKR�KDYH�DFFHVV�WR�WKH�,QWHUQHW�DQG�WKRVH�ZKR�
GR�QRW��EXW�EHWZHHQ�WKRVH�ZKR�VXEMXJDWH�WKHPVHOYHV�WR�EH�SK\VLFDOO\�FRQQHFWHG�WR�WKH�:HE�RI�7KLQJV�
DQG�3HRSOH��DQG�WKRVH�ZKR�DUH�FRQWHQW�HQRXJK�WR�VLPSO\�KDYH�,QWHUQHW�FRQQHFWLYLW\�WKURXJK�H[WHUQDO�
GHYLFHV�OLNH�VPDUW�SKRQHV��WR�WKRVH�ZKR�RSW�WR�OLYH�FRPSOHWHO\�RII�WKH�JULG��7LPH�ZLOO�RQO\�WHOO�KRZ�ZH�
DV�KXPDQ�EHLQJV�ZLOO�DGDSW�DIWHU�ZH�ZLOOLQJO\�DGRSW�LQQRYDWLRQV�ZLWK�H[WUHPH�DQG�LUUHYHUVLEOH�RSHUD�
WLRQV��7KLV�LQWURGXFWLRQ�VHUYHV�WR�SURYLGH�D�EDFNJURXQG�FRQWH[W�IRU�WKH�WHUP�XEHUYHLOODQFH��ZKLFK�KDV�
UHFHLYHG�VLJQL¿FDQW�LQWHUQDWLRQDO�DWWHQWLRQ�VLQFH�LWV�HVWDEOLVKPHQW�

&KDSWHU��
9HLOODQFH��%H\RQG�6XUYHLOODQFH��'DWDYHLOODQFH��8EHUYHLOODQFH��DQG�WKH�+\SRFULV\�RI�2QH�6LGHG�
:DWFKLQJ������������������������������������������������������������������������������������������������������������������������������������������������ ��

6WHYH�0DQQ��8QLYHUVLW\�RI�7RURQWR��&DQDGD

7KLV�FKDSWHU�EXLOGV�XSRQ� WKH�FRQFHSW�RI�8EHUYHLOODQFH� LQWURGXFHG� LQ� WKH�VHPLQDO� UHVHDUFK�RI�0��*��
0LFKDHO� DQG�.DWLQD�0LFKDHO� LQ������� ,W�EHJLQV�ZLWK�DQ�RYHUYLHZ�RI�VRXVYHLOODQFH� �XQGHUZDWFKLQJ��
WHFKQRORJLHV�DQG�H[DPLQHV�WKH�³:H¶UH�ZDWFKLQJ�\RX�EXW�\RX�FDQ¶W�ZDWFK�XV´�K\SRFULV\�DVVRFLDWHG�ZLWK�
WKH�ULVH�RI�VXUYHLOODQFH��RYHUZDWFKLQJ���6XUYHLOODQFH�FDPHUDV�DUH�RIWHQ�LQVWDOOHG�LQ�SODFHV�WKDW�KDYH�³12�



&$0(5$6´�DQG�³12�&(//3+21(6�,1�6725(��3/($6(�´�VLJQDJH��7KH�DXWKRUV�FRQVLGHU�WKH�FKLOOLQJ�
HIIHFW�RI�WKLV�YHLOODQFH�K\SRFULV\�RQ�/LIH*ORJJLQJ��ZHDUDEOH�FRPSXWLQJ��³6L[WK�6HQVH�´�$5�*ODVV��DQG�
WKH�'LJLWDO�(\H�*ODVV�YLVLRQ�DLG��,I�VXUYHLOODQFH�JLYHV�ULVH�WR�K\SRFULV\��WKHQ�WR�ZKDW�GRHV�LWV�LQYHUVH��
VRXVYHLOODQFH��ZHDUDEOH�FDPHUDV��$5�*ODVV��HWF����JLYH�ULVH"�7KH�RSSRVLWH��DQWRQ\P��RI�K\SRFULV\�LV�
LQWHJULW\��+RZ�PLJKW�ZH�UHVROYH�WKH�FRQÀLFW�RI�LQWHUHVW�WKDW�DULVHV�LQ�VLWXDWLRQV�ZKHUH��IRU�H[DPSOH��SROLFH�
VXUYHLOODQFH�FDPHUDV�FDSWXUH�WKH�RQO\�UHFRUG�RI�ZURQJGRLQJ�E\�WKH�SROLFH"�,V�VRXVYHLOODQFH�WKH�DQVZHU�
RU�ZLOO�FHQWUDOL]HG�GDWDYHLOODQFH�PHUHO\�WXUQ�VRXVYHLOODQFH�LQWR�D�FRUUXSWLEOH�XEHUYHLOODQFH�DXWKRULW\"

&KDSWHU��
8EHUYHLOODQFH��:KHUH�:HDU�DQG�(GXFDWLYH�$UUDQJHPHQW��������������������������������������������������������������������� ��

$OH[DQGHU�+D\HV��8QLYHUVLW\�RI�:ROORQJRQJ��$XVWUDOLD

7KH�LQWHQVL¿FDWLRQ�DQG�GLYHUVL¿FDWLRQ�RI�VXUYHLOODQFH�LQ�UHFHQW�GHFDGHV�LV�QRZ�EHLQJ�FRQVLGHUHG�ZLWKLQ�
D�FRQWHPSRUDU\�WKHRUHWLFDO�DQG�DFDGHPLF�IUDPHZRUN��7KH�DPELJXLW\�RI�WKH�WHUP�µVXUYHLOODQFH¶�DQG�WKH�
VXUUHSWLWLRXVQHVV�RI�LWV�DSSOLFDWLRQ�PXVW�QRZ�EH�UH�FRQVLGHUHG�DPLGVW�WKH�HPHUJHQW�FRQFHSW�RI�8EHUYHLO�
ODQFH��7KLV�FKDSWHU�SUHVHQWV�WKUHH�FDVHV�RI�RUJDQLVDWLRQV�WKDW�DUH�FXUUHQWO\�SRLVHG�RU�DOUHDG\�HQJDJLQJ�LQ�
SURMHFWV�XVLQJ�ORFDWLRQ�HQDEOHG�SRLQW�RI�YLHZ�ZHDUDEOH�WHFKQRORJLHV��5HIHUHQFH�LV�PDGH�WR�DGGLWLRQDO�
FDVHV��SURMHFW�H[DPSOHV��DQG�WHVWLPRQLDOV�LQFOXGLQJ�WKH�$XVWUDOLDQ�)HGHUDO�3ROLFH��1RUWKHUQ�7HUULWRU\�
)LUH�3ROLFH�DQG�(PHUJHQF\�6HUYLFHV��DQG�RWKHU�SURMHFWV�IXQGHG�LQ������DQG������E\�WKH�IRUPHU�$XV�
WUDOLDQ�)OH[LEOH�/HDUQLQJ�)UDPHZRUN��$)/)���QRZ�WKH�1DWLRQDO�9(7�(�OHDUQLQJ�6WUDWHJ\��19(/6���
7KLV�FKDSWHU�DOVR�H[DPLQHV�WKH�XVH�RI�ORFDWLRQ�HQDEOHG�329��SRLQW�RI�YLHZ��RU�%RG\�:HDUDEOH�9LGHR�
�%:9��FDPHUD�WHFKQRORJLHV�LQ�D�FULPH��ODZ��DQG�QDWLRQDO�VHFXULW\�FRQWH[W��UHIHUHQFLQJ�FURVV�VHFWRUDO�
DQG�LQWHU�GLVFLSOLQDU\�RSLQLRQV�DV�WR�WKH�SHUFHLYHG�EHQH¿WV�DQG�WKH�VRFLR�WHFKQLFDO�LPSOLFDWLRQV�RI�WKHVH�
SHUYDVLYH�WHFKQRORJLHV�

6HFWLRQ��
$SSOLFDWLRQV�RI�

+XPDQFHQWULF�,PSODQWDEOHV

&KDSWHU��
3UDFWLFDO�([SHULPHQWDWLRQ�ZLWK�+XPDQ�,PSODQWV���������������������������������������������������������������������������������� ��

.HYLQ�:DUZLFN��8QLYHUVLW\�RI�5HDGLQJ��8.
0DUN�1��*DVVRQ��8QLYHUVLW\�RI�5HDGLQJ��8.

,Q�WKLV�FKDSWHU��WKH�DXWKRUV�UHSRUW�RQ�VHYHUDO�GLIIHUHQW�W\SHV�RI�KXPDQ�LPSODQWV�ZLWK�ZKLFK�WKH�DXWKRUV�
KDYH�GLUHFW��¿UVW�KDQG��H[SHULHQFH��$Q�LQGLFDWLRQ�LV�JLYHQ�RI�WKH�H[SHULPHQWDWLRQ�DFWXDOO\�FDUULHG�RXW�
DQG�WKH�VXEVHTXHQW�LPPHGLDWH�FRQVHTXHQFHV�DUH�GLVFXVVHG��7KH�DXWKRUV�DOVR�FRQVLGHU�OLNHO\�XVHV�DQG�
RSSRUWXQLWLHV�ZLWK�WKH�WHFKQRORJ\�VKRXOG�LW�FRQWLQXH�WR�GHYHORS�DORQJ�SUHVHQW�OLQHV�DQG�WKH�OLNHO\�VRFLDO�
SUHVVXUHV�WR�DGRSW�LW��,QFOXGHG�LQ�WKH�FKDSWHU�LV�D�GLVFXVVLRQ�RI�5),'�LPSODQWV��WUDFNLQJ�ZLWK�LPSODQWV��
GHHS�EUDLQ� VWLPXODWLRQ��PXOWL�HOHFWURGH�DUUD\�QHXUDO� LPSODQWV�� DQG�PDJQHWLF� LPSODQWV�� ,Q� HDFK�FDVH��
SUDFWLFDO�UHVXOWV�DUH�SUHVHQWHG�DORQJ�ZLWK�H[SHFWDWLRQV�DQG�H[SHULHQFHV�

&KDSWHU��
.QRZOHGJH�5HFRYHU\��$SSOLFDWLRQV�RI�7HFKQRORJ\�DQG�0HPRU\������������������������������������������������������� ���

0DULD�%XUNH��8QLYHUVLW\�RI�6DOIRUG��8.
&KULV�6SHHG��8QLYHUVLW\�RI�(GLQEXUJK��8.

7KH�DELOLW\�WR�³ZULWH´�GDWD�WR�WKH�,QWHUQHW�YLD�WDJV�DQG�EDUFRGHV�RIIHUV�D�FRQWH[W�LQ�ZKLFK�REMHFWV�ZLOO�
LQFUHDVLQJO\�EHFRPH�D�QDWXUDO�H[WHQVLRQ�RI�WKH�:HE��DQG�DV�UHDG\�DV�WKH�SXEOLF�ZDV�WR�DGRSW�FORXG�EDVHG�
VHUYLFHV�WR�VWRUH�DGGUHVV�ERRNV��GRFXPHQWV��SKRWRV��DQG�YLGHRV��LW�LV�OLNHO\�WKDW�ZH�ZLOO�EHJLQ�DVVRFLDW�



LQJ�GDWD�ZLWK�REMHFWV��/HDYLQJ�PHVVDJHV�IRU�ORYHG�RQHV�RQ�D�WHD�FXS��OLVWHQLQJ�WR�D�VWRU\�OHIW�RQ�D�IDPLO\�
KHLUORRP��RU�DVVRFLDWLQJ�D�PHVVDJH�ZLWK�DQ�REMHFW�WR�EH�SDVVHG�RQ�WR�D�VWUDQJHU��8VLQJ�REMHFWV�DV�WDQJLEOH�
OLQNV�WR�GDWD�DQG�FRQWHQW�RQ�WKH�,QWHUQHW�LV�SUHGLFWHG�WR�EHFRPH�D�VLJQL¿FDQW�PHDQV�RI�KRZ�ZH�LQWHUDFW�
ZLWK�WKH�LQWHUIDFH�RI�WKLQJV��SODFHV��DQG�SHRSOH��7KLV�FKDSWHU�H[SORUHV�WKLV�SRWHQWLDO�DQG�IRFXVHV�XSRQ�
WKUHH�FRQWH[WV�LQ�ZKLFK�WKH�WHFKQRORJ\�LV�DOUHDG\�RSHUDWLQJ�LQ�RUGHU�WR�UHÀHFW�XSRQ�WKH�LPSDFW�WKDW�WKH�
WHFKQRORJ\�SURFHVV�PD\�KDYH�XSRQ�VRFLDO�SURFHVVHV��7KHVH�VRFLDO�SURFHVVHV�DUH�NQRZOHGJH�EURZVLQJ��
NQRZOHGJH�UHFRYHU\��DQG�NQRZOHGJH�VKDULQJ�

6HFWLRQ��
$GRSWLRQ�RI�5),'�

,PSODQWV�IRU�+XPDQV

&KDSWHU��
:LOOLQJQHVV�WR�$GRSW�5),'�,PSODQWV��'R�3HUVRQDOLW\�)DFWRUV�3OD\�D�5ROH�LQ�WKH�$FFHSWDQFH
RI�8EHUYHLOODQFH"��������������������������������������������������������������������������������������������������������������������������������� ���

&KULVWLQH�3HUDNVOLV��-RKQVRQ�DQG�:DOHV�8QLYHUVLW\��86$

7KLV�FKDSWHU�SUHVHQWV�WKH�UHVXOWV�RI�UHVHDUFK�GHVLJQHG�WR�LQYHVWLJDWH�GLIIHUHQFHV�EHWZHHQ�DQG�DPRQJ�
SHUVRQDOLW\�GLPHQVLRQV�DV�GH¿QHG�E\�7\SRORJ\�7KHRU\�XVLQJ�WKH�0\HUV�%ULJJV�7\SH�,QGLFDWRU��0%7,���
7KH�VWXG\�WRRN�LQWR�DFFRXQW�OHYHOV�RI�ZLOOLQJQHVV�WRZDUG�LPSODQWLQJ�DQ�5),'��5DGLR�)UHTXHQF\�,GHQWL�
¿FDWLRQ��FKLS�LQ�WKH�ERG\��XEHUYHLOODQFH��IRU�YDULRXV�UHDVRQV�LQFOXGLQJ�WKH�IROORZLQJ��WR�UHGXFH�LGHQWLW\�
WKHIW��DV�D�OLIHVDYLQJ�GHYLFH��IRU�WUDFNDELOLW\�LQ�FDVH�RI�HPHUJHQF\��DV�D�PHWKRG�WR�LQFUHDVH�VDIHW\�DQG�
VHFXULW\��DQG�WR�VSHHG�XS�WKH�SURFHVV�DW�DLUSRUW�FKHFNSRLQWV��7KH�VWXG\�ZDV�FRQGXFWHG�ZLWK�VWXGHQWV�DW�
WZR�FROOHJHV�LQ�WKH�1RUWKHDVW�RI�WKH�8QLWHG�6WDWHV��7KH�DXWKRU�SUHVHQWV�D�EULHI�OLWHUDWXUH�UHYLHZ��NH\�
¿QGLQJV�IURP�WKH�VWXG\�UHODWLYH�WR�SHUVRQDOLW\�GLPHQVLRQV��H[WURYHUVLRQ�YV��LQWURYHUVLRQ�GLPHQVLRQV��DQG�
VHQVLQJ�YV��LQWXLWLRQ�GLPHQVLRQV���D�GLVFXVVLRQ�RQ�SRVVLEOH�LPSOLFDWLRQV�RI�WKH�¿QGLQJV�ZKHQ�FRQVLGHUHG�
DJDLQVW�WKH�IUDPHZRUN�RI�5RJHUV¶��������������'LIIXVLRQ�RI�,QQRYDWLRQ�7KHRU\��'R,���DQG�UHFRPPHQ�
GDWLRQV�IRU�IXWXUH�UHVHDUFK��$�VHFRQGDU\��UHVXOWDQW�¿QGLQJ�UHYHDOV�IUHTXHQF\�FKDQJHV�EHWZHHQ������DQG�
�����UHODWLYH�WR�WKH�ZLOOLQJQHVV�RI�FROOHJH�VWXGHQWV�WR�LPSODQW�DQ�5),'�FKLS�LQ�WKH�ERG\��3URIHVVLRQDOV�
ZRUNLQJ�LQ�WKH�¿HOG�RI�HPHUJLQJ�WHFKQRORJLHV�FRXOG�XVH�WKHVH�¿QGLQJV�WR�EHWWHU�XQGHUVWDQG�SHUVRQDO�
LW\�GLPHQVLRQV�EDVHG�RQ�0%7,�DQG�WKH�SRVVLEOH�DIIHFW�VXFK�SHUVRQDOLW\�GLPHQVLRQV�PLJKW�KDYH�RQ�WKH�
SURFHVV�RI�DGRSWLRQ�RI�VXFK�WHFKQRORJLHV�DV�XEHUYHLOODQFH�

&KDSWHU��
6XUYHLOOLQJ�WKH�(OGHUO\��(PHUJLQJ�'HPRJUDSKLF�1HHGV�DQG�6RFLDO�,PSOLFDWLRQV�RI�5),'�&KLS�
7HFKQRORJ\�8VH����������������������������������������������������������������������������������������������������������������������������������� ���

5DQG\�%DVKDP��8QLYHUVLW\�RI�7H[DV�±�$UOLQJWRQ��86$

7KLV�FKDSWHU�GHVFULEHV�WKH�XVHIXOQHVV�RI�5),'��5DGLR�)UHTXHQF\�,GHQWL¿FDWLRQ�'HYLFH��LPSODQW�WHFKQRO�
RJ\�WR�PRQLWRU�WKH�HOGHUO\��ZKR�DUH�DJLQJ�LQ�SODFH�LQ�YDULRXV�UHWLUHPHQW�DUUDQJHPHQWV��DQG�ZKR�QHHG�
WR�PDLQWDLQ�RSWLPDO�IXQFWLRQLQJ�LQ�WKH�DEVHQFH�RI�DYDLODEOH��DQG�RQ�ORFDWLRQ��VHUYLFH�RU�FDUH�SURYLGHUV��
7KH�QHHG�WR�PDLQWDLQ�IXQFWLRQLQJ�RU�VXVWDLQDEOH�DJLQJ�LV�LPSHUDWLYH�IRU�FRXQWULHV�H[SHULHQFLQJ�UDSLG�
JURZWK�DV�D�GHPRJUDSKLF�WUHQG�IRU�WKH�HOGHUO\��7KH�FKDSWHU�DOVR�UDLVHV�VRPH�FRQFHUQV�LQFOXGLQJ�WKH�VRFLDO�
DFFHSWDQFH�RU�UHMHFWLRQ�RI�5),'�LPSODQW�WHFKQRORJ\��GHVSLWH�WKH�XWLOLW\�RI�WKH�GHYLFH��7KHVH�FRQFHUQV�
LQFOXGH�D�YDULHW\�RI�SROLWLFDO��VRFLDO��DQG�UHOLJLRXV�LVVXHV��)XUWKHU��WKH�FKDSWHU�DOVR�DWWHPSWV�WR�VKRZ�KRZ�
5),'�LPSODQW�WHFKQRORJ\�FRXOG�EH�XVHG�LQ�FRPELQDWLRQ�ZLWK�RWKHU�HPHUJLQJ�WHFKQRORJLHV�WR�PDLQWDLQ�
SK\VLFDO��HPRWLRQDO��DQG�VRFLDO�IXQFWLRQLQJ�DPRQJ�WKH�JURZLQJ�SRSXODWLRQ�RI�HOGHUO\��:KDW�IROORZV�LV�
WKH�LQWURGXFWLRQ�DQG�D�SDUWLDO�OLWHUDWXUH�UHYLHZ�RQ�HPHUJHQW�HOGHUO\�QHHGV��DQG�RQ�WKH�XWLOL]DWLRQ�RI�5),'�
DQG�RWKHU�WHFKQRORJLHV�



6HFWLRQ��
7UDFNLQJ�DQG�7UDFLQJ�/DZV��'LUHFWLYHV��5HJXODWLRQV��DQG�6WDQGDUGV

&KDSWHU��
7RZDUGV�WKH�%ODQNHW�&RYHUDJH�'1$�3UR¿OLQJ�DQG�6DPSOLQJ�RI�&LWL]HQV�LQ�(QJODQG��:DOHV�
DQG�1RUWKHUQ�,UHODQG���������������������������������������������������������������������������������������������������������������������������� ���

.DWLQD�0LFKDHO��8QLYHUVLW\�RI�:ROORQJRQJ��$XVWUDOLD

7KH�(XURSHDQ�&RXUW�RI�+XPDQ�5LJKWV��(&W+5��UXOLQJ�RI�6�DQG�0DUSHU�Y�8QLWHG�.LQJGRP�ZLOO�KDYH�
PDMRU�LPSOLFDWLRQV�RQ�WKH�UHWHQWLRQ�RI�'HR[\ULERQXFOHLF�$FLG��'1$��VDPSOHV��SUR¿OHV��DQG�¿QJHUSULQWV�
RI�LQQRFHQWV�VWRUHG�LQ�(QJODQG��:DOHV��DQG�1RUWKHUQ�,UHODQG��,Q�LWV�DWWHPSW�WR�GHYHORS�D�FRPSUHKHQVLYH�
1DWLRQDO�'1$�'DWDEDVH��1'1$'��IRU�WKH�¿JKW�DJDLQVW�FULPH��WKH�8.�*RYHUQPHQW�KDV�FRPH�XQGHU�
¿UH�IRU�LWV�EODQNHW�VW\OH�FRYHUDJH�RI�WKH�'1$�VDPSOLQJ�RI�LWV�SRSXODFH��)LJXUHV�LQGLFDWH�WKDW�WKH�8.�
*RYHUQPHQW�UHWDLQV�D�KLJKO\�GLVSURSRUWLRQDWH�QXPEHU�RI�VDPSOHV�ZKHQ�FRPSDUHG�WR�RWKHU�QDWLRQ�VWDWHV�
LQ�WKH�&RXQFLO�RI�(XURSH��&R(���DQG�LQGHHG�DQ\ZKHUH�HOVH�LQ�WKH�ZRUOG��,Q�DGGLWLRQ��WKH�8.�*RYHUQPHQW�
DOVR�UHWDLQV�D�GLVSURSRUWLRQDWH�QXPEHU�RI�'1$�SUR¿OHV�DQG�VDPSOHV�RI�VSHFL¿F�HWKQLF�PLQRULW\�JURXSV�
VXFK�DV�WKH�%ODFN�(WKQLF�0LQRULW\�JURXS��%(0���)LQDOO\��WKH�6�DQG�0DUSHU�FDVH�GHPRQVWUDWHV�WKDW�LQ�
QRFHQW�FKLOGUHQ��DQG�LQ�JHQHUDO�LQQRFHQW�FLWL]HQV��DUH�VWLOO�RQ�WKH�QDWLRQDO�'1$�GDWDEDVH��VRPHWLPHV�
HYHQ�ZLWKRXW�WKHLU�NQRZOHGJH��'HVSLWH�WKH�IDFW�WKDW�WKH�6�DQG�0DUSHU�FDVH�FRQFOXGHG�ZLWK�WKH�UHPRYDO�
RI�WKH�ELRPHWULF�GDWD�RI�0U�6�DQG�0U�0DUSHU��DOO�RWKHU�LQQRFHQW�VXEMHFWV�PXVW�VWLOO�DSSO\�WR�WKHLU�ORFDO�
0HWURSROLWDQ�3ROLFH�6HUYLFH�WR�KDYH�WKHLU�¿QJHUSULQWV�RU�'1$�UHPRYHG�IURP�WKH�UHJLVWHU��7KLV�LV�QRW�
RQO\�D�WLPH�FRQVXPLQJ�SURFHVV��EXW�QRW�IHDVLEOH�

&KDSWHU��
,'�6FDQQHUV�DQG�hEHUYHLOODQFH�LQ�WKH�1LJKW�7LPH�(FRQRP\��&ULPH�3UHYHQWLRQ�RU�,QYDVLRQ�RI�
3ULYDF\"������������������������������������������������������������������������������������������������������������������������������������������������ ���

'DUUHQ�3DOPHU��'HDNLQ�8QLYHUVLW\��$XVWUDOLD
,DQ�:DUUHQ��'HDNLQ�8QLYHUVLW\��$XVWUDOLD
3HWHU�0LOOHU��'HDNLQ�8QLYHUVLW\��$XVWUDOLD

,'�VFDQQHUV�DUH�SURPRWHG�DV�D�SURPLQHQW�VROXWLRQ�WR�WKH�SUREOHPV�RI�DQWL�VRFLDO�EHKDYLRU�DQG�YLROHQFH�
LQ�PDQ\�XUEDQ�QLJKWWLPH�HFRQRPLHV��+RZHYHU��WKH�DFFHSWDQFH�RI�WKLV�DQG�RWKHU�IRUPV�RI�FRPSXWHUL]HG�
VXUYHLOODQFH�WR�SUHYHQW�FULPH�DQG�DQWL�VRFLDO�EHKDYLRU�LV�EDVHG�RQ�VHYHUDO�XQSURYHQ�DVVXPSWLRQV��$IWHU�
RXWOLQLQJ�ZKDW�,'�VFDQQHUV�DUH�DQG�KRZ�WKH\�DUH�EHFRPLQJ�D�QRUPDOL]HG�SUHFRQGLWLRQ�RI�HQWU\�LQWR�RQH�
$XVWUDOLDQ�QLJKWWLPH�HFRQRP\��WKLV�FKDSWHU�GHPRQVWUDWHV�KRZ�WHFKQRORJ\�LV�FRPPRQO\�YLHZHG�DV�WKH�
NH\�WR�SUHYHQWLQJ�FULPH�GHVSLWH�UHFRJQLWLRQ�RI�YDULRXV�SUREOHPV�DVVRFLDWHG�ZLWK�LWV�DGRSWLRQ��7KH�LP�
SOLFDWLRQV�RI�WHFKQRORJLFDO�GHWHUPLQLVP�DPRQJVW�SROLF\�PDNHUV��SROLFH��DQG�FULPH�SUHYHQWLRQ�WKHRULHV�
DUH�WKHQ�FULWLFDOO\�DVVHVVHG�LQ�OLJKW�RI�VHYHUDO�LVVXHV�WKDW�NH\�LQIRUPDQWV�WDONLQJ�DERXW�WKH�YDOXH�RI�,'�
VFDQQHUV�IDLO�WR�PHQWLRQ�ZKHQ�DSSODXGLQJ�WKHLU�VXFFHVV��1RWDEO\��WKH�EURDG��LOO�GH¿QHG��DQG�FRQIXVHG�
QRWLRQ�RI�³SULYDF\´�LV�DQDO\]HG�DV�D�TXHVWLRQDEOH�OHJDO�UHPHG\�IRU�WKH�JURZLQJ�SUREOHPV�RI��EHUYHLOODQFH�

&KDSWHU���
*OREDO�7UDFNLQJ�6\VWHPV�LQ�WKH�$XVWUDOLDQ�,QWHUVWDWH�7UXFNLQJ�,QGXVWU\�������������������������������������������� ���

-DQQ�.DUS��&�&�&��$XVWUDOLD��$XVWUDOLD

7HFKQRORJ\��WUXFNLQJ��DQG�WKH�VXUYHLOODQFH�RI�ZRUNHUV�LQ�WKH�ZRUNSODFH��KHOSIXO�RU�D�KLQGUDQFH"�7HFKQR�
ORJLFDO�DGYDQFHV�DUH�SURGXFHG�E\�WKH�FUHDWLYH�LGHDV�LQGLYLGXDOV��WKHVH�LGHDV�WKHQ�EHFRPH�VHOOLQJ�LWHPV�
LQ�WKHLU�RZQ�ULJKW��'R�WUDFNLQJ�GHYLFHV�HIIHFWLYHO\�UHJXODWH�WUDI¿F�EUHDFKHV�DQG�FULPLQDOLW\�ZLWKLQ�WKH�
WUXFNLQJ�LQGXVWU\"�7KH�GDWD�FROOHFWLRQ�ZDV�FRQGXFWHG�LQ�WKH�¿HOG�ZKLOH�WKH�DXWKRUV�URGH�DV�D�SDVVHQJHU�



ZLWK�WUXFN�GULYHUV�RQ�ORQJ�KDXO�WULSV��7KH�FRPSOH[LWLHV�RI�WUDFNLQJ�V\VWHPV�EHFDPH�PRUH�DSSDUHQW�DV�
WKH�DXWKRUV�OLVWHQHG�WR�WKH�PHQ�DQG�SODFHG�WKHLU�QDUUDWLYHV�LQ�D�EURDGHU�FRQWH[W�IRU�D�EURDGHU�DXGLHQFH��
7KH�UHVXOWV�RI�WKH�ZRUN�LQGLFDWHG�WKDW�WKH�*OREDO�3RVLWLRQLQJ�6\VWHP��*36��KDV�D�UROH�LQ�WKH�PDQDJH�
PHQW�RI�WKH�LQGXVWU\�DV�D�ORJLVWLFV�WRRO��EXW�WKDW�WKHUH�DUH�OLPLWDWLRQV�WR�WKH�WHFKQRORJ\��7KH�GULYHUV�XVH�
WKH�GHYLFHV�DQG�DOVR�IHHO�WKH�RSSUHVVLYH�RYHUVLJKW�ZKHQ�PDQDJHUV�XVH�WKH�GDWD�DV�D�GLVFLSOLQDU\�WRRO�

&KDSWHU���
7UDFNLQJ�/HJLVODWLYH�'HYHORSPHQWV�,Q�5HODWLRQ�7R�³'R�1RW�7UDFN´�,QLWLDWLYHV��������������������������������� ���

%ULJHWWH�*DUELQ��8QLYHUVLW\�RI�4XHHQVODQG��$XVWUDOLD
.HOO\�6WDXQWRQ��8QLYHUVLW\�RI�4XHHQVODQG��$XVWUDOLD
0DUN�%XUGRQ��8QLYHUVLW\�RI�4XHHQVODQG��$XVWUDOLD

2QOLQH�EHKDYLRXUDO�SUR¿OLQJ�KDV�QRZ�EHFRPH�DQ�LQGXVWU\�WKDW�LV�ZRUWK�ELOOLRQV�RI�GROODUV�WKURXJKRXW�
WKH�JOREH��7KH�DFWXDO�SUDFWLFH�RI�RQOLQH�WUDFNLQJ�ZDV�RQFH�OLPLWHG�WR�LQGLYLGXDO�:HEVLWHV�DQG�LQGLYLGXDO�
FRRNLHV��+RZHYHU��WKH�GHYHORSPHQW�RI�QHZ�WHFKQRORJLHV�KDV�HQDEOHG�PDUNHWLQJ�FRUSRUDWLRQV�WR�WUDFN�WKH�
:HE�EURZVLQJ�DFWLYLWLHV�RI�LQGLYLGXDO�XVHUV�DFURVV�WKH�,QWHUQHW��&RQVHTXHQWO\��LW�VKRXOG�EH�QR�VXUSULVH�
WKDW�OHJLVODWLYH�LQLWLDWLYHV�DUH�DIRRW�WKURXJKRXW�WKH�ZRUOG�LQFOXGLQJ�WKH�8QLWHG�6WDWHV��86���WKH�(XURSHDQ�
8QLRQ��(8���DQG�$XVWUDOLD��7KHVH�GLIIHUHQW�MXULVGLFWLRQV�KDYH�SXW�IRUZDUG�GLIIHUHQW�PHWKRGV�RI�UHJXODWLQJ�
RQOLQH�EHKDYLRXUDO�SUR¿OLQJ�DQG�'R�1RW�7UDFN�LQLWLDWLYHV��$FFRUGLQJO\��WKLV�FKDSWHU�RYHUYLHZV�OHJLVODWLYH�
GHYHORSPHQWV�DQG�SXWV�IRUZDUG�D�W\SRORJ\�RI�GLIIHUHQW�OHJLVODWLYH�LQLWLDWLYHV�UHJDUGLQJ�WKH�UHJXODWLRQ�RI�
RQOLQH�EHKDYLRUDO�SUR¿OLQJ�DQG�'R�1RW�7UDFN�LVVXHV��3DUWLFXODU�IRFXV�LV�JLYHQ�WR�WKH�$XVWUDOLDQ�VLWXDWLRQ�
DQG�ZKHWKHU�H[LVWLQJ�$XVWUDOLDQ�SULYDF\�ODZ�LV�VXI¿FLHQW�WR�SURWHFW�WKH�SULYDF\�LQWHUHVWV�RI�LQGLYLGXDOV�
DJDLQVW�WKH�ZLGHVSUHDG�XVH�RI�RQOLQH�EHKDYLRXU�SUR¿OLQJ�WRROV�

&KDSWHU���
8EHUYHLOODQFH��6WDQGDUGV��DQG�$QWLFLSDWLRQ��$�&DVH�6WXG\�RQ�1DQRELRVHQVRUV�LQ�8�6��&DWWOH����������� ���

.\OH�3RZ\V�:K\WH��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$
0RQLFD�/LVW��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$
-RKQ�9��6WRQH��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$
'DQLHO�*URRPV��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$
6WHSKHQ�*DVWH\HU��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$
3DXO�%��7KRPSVRQ��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$
/DZUHQFH�%XVFK��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$
'DQLHO�%XVNLUN��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$
(ULFD�*LRUGD��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$
+LOGD�%RXUL��0LFKLJDQ�6WDWH�8QLYHUVLW\��86$

8EHUYHLOODQFH�RI�KXPDQV�ZLOO�HPHUJH�WKURXJK�HPEHGGLQJ�FKLSV�ZLWKLQ�QRQKXPDQV�LQ�RUGHU�WR�PRQLWRU�
KXPDQV��7KH�FDVH�H[SORUHG�LQ�WKLV�FKDSWHU�LQYROYHV�WKH�GHYHORSPHQW�RI�QDQRWHFKQRORJ\�DQG�ELRVHQ�
VRUV�IRU�WKH�UHDO�WLPH�WUDFNLQJ�RI�WKH�LGHQWLW\��ORFDWLRQ��DQG�SURSHUWLHV�RI�OLYHVWRFN�LQ�WKH�8�6��DJULIRRG�
V\VWHP��7KH�SULPDU\�PHWKRG�IRU�UHVHDUFK�RQ�WKLV�FDVH�ZDV�DQ�H[SHUW�IRUXP��'HYHORSHUV�RI�ELRVHQVRUV�
VHH�WKH�WUDFNLQJ�FDSDELOLWLHV�DV�HPSRZHULQJ�XVHUV�WR�FRQWURO�VRPH�DVSHFWV�RI�D�VLWXDWLRQ�WKDW�WKH\�IDFH��
6XFK�FRQWURO�SURPLVHV�WR�LPSURYH�SXEOLF�KHDOWK��DQLPDO�ZHOIDUH��DQG�RU�HFRQRPLF�JDLQV��+RZHYHU��WKH�
ZD\V�LQ�ZKLFK�VRFLDO�DQG�HWKLFDO�IUDPHZRUNV�DUH�EXLOW�LQWR�VWDQGDUGV�IRU�WKH�SULYDF\�DFFHVV��RUJDQL]D�
WLRQ��DGDSWDELOLW\��DQG�WUDQVIHUDELOLW\�RI�GDWD�DUH�FUXFLDO�LQ�GHWHUPLQLQJ�ZKHWKHU�WKH�GLYHUVH�DFWRUV�LQ�WKH�
VXSSO\�FKDLQ�ZLOO�HPEUDFH�QDQRELRVHQVRUV�DQG�DGYDQFH�WKH�LGHDOV�RI�WKH�GHYHORSHUV��)XUWKHU�UHVHDUFK�
VKRXOG�EH�GRQH�WKDW�H[SORUHV�WKH�SRVVLELOLWLHV�RI�WULSDUWLWH�VWDQGDUGV�UHJLPHV�DQG�VRXVYHLOODQFH�LQ�UHOD�
WLRQ�WR�QDQRELRVHQVRUV�LQ�DJULIRRG�



6HFWLRQ��
+HDOWK�,PSOLFDWLRQV�RI�0LFURFKLSSLQJ�/LYLQJ�7KLQJV

&KDSWHU���
0LFURFKLS�,QGXFHG�7XPRUV�LQ�/DERUDWRU\�5RGHQWV�DQG�'RJV��$�5HYLHZ�RI�WKH�/LWHUDWXUH
����±����������������������������������������������������������������������������������������������������������������������������������������������� ���

.DWKHULQH�$OEUHFKW��&$63,$1�&RQVXPHU�3ULYDF\��86$

7KLV�FKDSWHU�UHYLHZV�OLWHUDWXUH�SXEOLVKHG�LQ�RQFRORJ\�DQG�WR[LFRORJ\�MRXUQDOV�EHWZHHQ������DQG������
DGGUHVVLQJ�WKH�HIIHFWV�RI�LPSODQWHG�UDGLR�IUHTXHQF\��5),'��PLFURFKLSV�RQ�ODERUDWRU\�URGHQWV�DQG�GRJV��
(OHYHQ�DUWLFOHV�ZHUH�UHYLHZHG�LQ�DOO��ZLWK�HLJKW�LQYHVWLJDWLQJ�PLFH�DQG�UDWV��DQG�WKUHH�LQYHVWLJDWLQJ�GRJV��
,Q�DOO�EXW�WKUHH�RI�WKH�DUWLFOHV��UHVHDUFKHUV�REVHUYHG�WKDW�PDOLJQDQW�VDUFRPDV�DQG�RWKHU�FDQFHUV�IRUPHG�
DURXQG�RU�DGMDFHQW�WR�WKH�LPSODQWHG�PLFURFKLSV��7KH�WXPRUV�GHYHORSHG�LQ�ERWK�H[SHULPHQWDO�DQG�FRQWURO�
DQLPDOV�DQG�LQ�WZR�KRXVHKROG�SHWV��,Q�QHDUO\�DOO�FDVHV��UHVHDUFKHUV�FRQFOXGHG�WKDW�WKH�PLFURFKLSV�KDG�
LQGXFHG�WKH�FDQFHUV��3RVVLEOH�H[SODQDWLRQV�IRU�WKH�WXPRUV�DUH�H[SORUHG��DQG�D�VHW�RI�UHFRPPHQGDWLRQV�
IRU�SROLF\�PDNHUV��KXPDQ�SDWLHQWV�DQG�WKHLU�GRFWRUV��YHWHULQDULDQV��SHW�RZQHUV��DQG�RQFRORJ\�UHVHDUFKHUV�
LV�SUHVHQWHG�LQ�OLJKW�RI�WKHVH�¿QGLQJV�

6HFWLRQ��
6RFLR�(WKLFDO�,PSOLFDWLRQV�RI�5),'�7DJV�DQG�7UDQVSRQGHUV

&KDSWHU���
3ULYDF\�DQG�3HUYDVLYH�6XUYHLOODQFH��$�3KLORVRSKLFDO�$QDO\VLV����������������������������������������������������������� ���

$ODQ�5XEHO��8QLYHUVLW\�RI�:LVFRQVLQ�±�0DGLVRQ��86$

7KLV�FKDSWHU�DQDO\]HV�VRPH�WRROV�RI�SHUYDVLYH�VXUYHLOODQFH�LQ�OLJKW�RI�WKH�JURZLQJ�SKLORVRSKLFDO�OLWHUDWXUH�
UHJDUGLQJ�WKH�QDWXUH�DQG�YDOXH�RI�SULYDF\��,W�FODUL¿HV�WKH�FRQGLWLRQV�XQGHU�ZKLFK�D�SHUVRQ�FDQ�EH�VDLG�WR�
KDYH�SULYDF\��H[SODLQV�D�QXPEHU�RI�ZD\V�LQ�ZKLFK�SDUWLFXODU�IDFHWV�RI�SULYDF\�DUH�PRUDOO\�ZHLJKW\��DQG�
H[SODLQV�KRZ�VXFK�FRQFHSWXDO�LVVXHV�PD\�EH�XVHG�WR�DQDO\]H�VXUYHLOODQFH�VFHQDULRV��,W�DUJXHV�WKDW�LQ�PDQ\�
FDVHV��VXUYHLOODQFH�PD\�ERWK�LQFUHDVH�DQG�GHFUHDVH�DVSHFWV�RI�SULYDF\��DQG�WKDW�WKH�UHOHYDQW�TXHVWLRQ�LV�
ZKHWKHU�WKRVH�SULYDF\�ORVVHV��DQG�JDLQV��DUH�PRUDOO\�VDOLHQW��7KH�ZD\V�LQ�ZKLFK�SULYDF\�GLPLQLVKPHQW�
PD\�EH�PRUDOO\�SUREOHPDWLF�PXVW�EH�EDVHG�RQ�WKH�YDOXH�RI�SULYDF\��DQG�WKH�FKDSWHU�H[SODLQV�VHYHUDO�
FRQFHSWLRQV�RI�VXFK�YDOXHV��,W�FRQFOXGHV�ZLWK�D�GHVFULSWLRQ�RI�KRZ�VRPH�VXUYHLOODQFH�WHFKQRORJLHV�PD\�
FRQÀLFW�ZLWK�WKH�YDOXH�RI�SULYDF\�

&KDSWHU���
1HXURHWKLFV�DQG�,PSODQWHG�%UDLQ�0DFKLQH�,QWHUIDFHV������������������������������������������������������������������������� ���

(OOHQ�0��0F*HH��,QGHSHQGHQW�5HVHDUFKHU��86$

7UDQVIRUPDWLRQV�RI�KXPDQV�WKURXJK�DGYDQFHV�LQ�ELRHOHFWURQLFV��QDQRWHFKQRORJLHV��DQG�FRPSXWHU�VFLHQFH�
DUH�OHDGLQJ�WR�K\EULGV�RI�KXPDQV�DQG�PDFKLQHV��)XWXUH�EUDLQ�PDFKLQH�LQWHUIDFHV�ZLOO�HQDEOH�KXPDQV�
QRW�RQO\�WR�EH�FRQVWDQWO\�OLQNHG�WR�WKH�,QWHUQHW��DQG�WR�F\EHU�WKLQN��EXW�ZLOO�DOVR�HQDEOH�WHFKQRORJ\�WR�
WDNH�LQIRUPDWLRQ�GLUHFWO\�IURP�WKH�EUDLQ��%UDLQ�FRPSXWHU�LQWHUIDFHV��ZKHUH�D�FKLS�LV�LPSODQWHG�LQ�WKH�
EUDLQ��ZLOO�IDFLOLWDWH�D�WUHPHQGRXV�DXJPHQWDWLRQ�RI�KXPDQ�FDSDFLWLHV��LQFOXGLQJ�WKH�UDGLFDO�HQKDQFHPHQW�
RI�WKH�KXPDQ�DELOLW\�WR�UHPHPEHU�DQG�WR�UHDVRQ��DQG�WR�DFKLHYH�LPPRUWDOLW\�WKURXJK�FORQLQJ�DQG�EUDLQ�
GRZQORDGLQJ��RU�H[LVWHQFH�LQ�YLUWXDO�UHDOLW\��7KH�HWKLFDO�DQG�OHJDO�LVVXHV�UDLVHG�E\�WKHVH�SRVVLELOLWLHV�
UHSUHVHQW�JOREDO�FKDOOHQJHV��7KH�PRVW�SUHVVLQJ�FRQFHUQV�DUH�WKRVH�UDLVHG�E\�SULYDF\�DQG�DXWRQRP\��7KH�



SRWHQWLDO�H[LVWV�IRU�FRQWURO�RI�SHUVRQV��WKURXJK�JOREDO�WUDFNLQJ��E\�DFWXDOO\�³VHHLQJ´�DQG�³KHDULQJ´�ZKDW�
WKH�LQGLYLGXDO�LV�H[SHULHQFLQJ��DQG�E\�FRQWUROOLQJ�DQG�GLUHFWLQJ�DQ�LQGLYLGXDO¶V�WKRXJKWV��HPRWLRQV��PRRGV��
DQG�PRWLYDWLRQV��3XEOLF�GLDORJXH�PXVW�EH�LQLWLDWHG��1HZ�SULQFLSOHV��DJHQFLHV��DQG�UHJXODWLRQV�QHHG�WR�EH�
IRUPXODWHG�DQG�VFLHQWL¿F�RUJDQL]DWLRQV��VWDWHV��FRXQWULHV��DQG�WKH�8QLWHG�1DWLRQV�PXVW�DOO�EH�LQYROYHG�

&KDSWHU���
:H�$UH�WKH�%RUJ��+XPDQ�$VVLPLODWLRQ�LQWR�&HOOXODU�6RFLHW\������������������������������������������������������������� ���

5RQQLH�'��/LSVFKXW]��8QLYHUVLW\�RI�&DOLIRUQLD��86$
5HEHFFD�+HVWHU��8QLYHUVLW\�RI�7H[DV��86$

$V�F\EHUVXUYHLOODQFH��GDWDPLQLQJ��DQG�VRFLDO�QHWZRUNLQJ�IRU�VHFXULW\�� WUDQVSDUHQF\��DQG�FRPPHUFLDO�
SXUSRVHV�EHFRPH�PRUH�XELTXLWRXV��LQGLYLGXDOV�ZKR�XVH�DQG�UHO\�RQ�YDULRXV�IRUPV�RI�HOHFWURQLF�FRP�
PXQLFDWLRQV�DUH�EHLQJ�DEVRUEHG�LQWR�D�QHZ�W\SH�RI�FHOOXODU�VRFLHW\��7KH�HYHQWXDO�HQG�RI�WKLV�SURMHFW�
PLJKW�EH�D�ZRUOG�LQ�ZKLFK�HDFK�LQGLYLGXDO��HDFK�FHOO�LQ�WKH�HOHFWURQLF�³ERG\�SROLWLF�´�FDQ�EH�PRQLWRUHG��
PDQDJHG��DQG��LI�GDQJHURXV�WR�WKH�VRFLDO�RUJDQLVP��HOLPLQDWHG��7KLV�FKDSWHU�H[DPLQHV�WKH�REMHFWLYHV��
GHVLUHV��DQG�GHVLJQV�DVVRFLDWHG�ZLWK�VXFK�D�FHOOXODU�ELRSROLWLFV��$UH�LQGLYLGXDOV�EHLQJ�LQFRUSRUDWHG�LQWR�
D�%RUJ�OLNH�F\EHU�RUJDQLVP�LQ�ZKLFK�WKH\�QR�ORQJHU�³RZQ´�WKHLU�VXEVWDQFH��SUHIHUHQFHV��GHVLUHV��DQG�
WKRXJKWV�DQG�LQ�ZKLFK�WKH\�DUH�WROG�ZKDW�WKH\�VKRXOG�EH�GRLQJ�QH[W"

&KDSWHU���
8EHUYHLOODQFH�DQG�)DLWK�%DVHG�2UJDQL]DWLRQV��$�5HQHZHG�0RUDO�,PSHUDWLYH����������������������������������� ���
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The ability to “write” data to the Internet via tags and barcodes offers a context in which objects will 
increasingly become a natural extension of the Web, and as ready as the public was to adopt cloud-based 
services to store address books, documents, photos, and videos, it is likely that we will begin associat-
ing data with objects. Leaving messages for loved ones on a tea cup, listening to a story left on a family 
heirloom, or associating a message with an object to be passed on to a stranger. Using objects as tangible 
links to data and content on the Internet is predicted to become a significant means of how we interact 
with the interface of things, places, and people. This chapter explores this potential and focuses upon 
three contexts in which the technology is already operating in order to reflect upon the impact that the 
technology process may have upon social processes. These social processes are knowledge browsing, 
knowledge recovery, and knowledge sharing.

,1752'8&7,21

This chapter is concerned with the implications 
upon the processes of storing, recalling and passing 
on memories as emerging digital technologies offer 
people the ability to associate data with physical 
artefacts. The network society has grown up using 
screens as the familiar interface with which they 

are able to access digital networks. Televisions, 
computer screens and mobile phones have all 
manifested digital data behind a glass screen. As 
the reach of ubiquitous computing extends from 
urban contexts into the rural we are beginning to 
experience places which are always in reach of 
the internet, this coupled with the ever increasing 
range of devices that are able to access it, offers a 
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context in which we may no longer need screens 
to interact with the internet. Described as an In-
ternet of Things (coined by Kevin Ashton at the 
Auto-ID research group at MIT in 1999 (Ashton 
2009)), many new manufactured objects have 
barcodes or Radio Frequency Identifying (RFID) 
tags attached to them to allow them to be scanned 
and identified. In range of an RFID reader, these 
artefacts become part of the internet and access 
points to data that is associated with the object.

The emerging tendency to tag objects with 
RFID and barcodes that can also link to data, is 
accompanied with a proliferation of tag readers that 
are appearing as hardware and software applica-
tions on smart phones. In the hands of the public 
who can read these tags, objects are beginning to 
become interfaces to the internet.

We are interested in exploring a technology that 
for many years has been in the hands of check out 
staff of supermarkets, but one that is now available 
to anyone with a smart phone. Used generally to 
recall logistical information on a read only basis, 
the public have rarely understood how artefacts 
with barcodes were part of the internet because 
until now they didn’t have the technology to con-
nect their packet of breakfast cereals to the web. 
In addition the public presume that the only data 
that would be available from a barcode is likely to 
be logistical: name, price and weight. However, 
recently a series of web technologies have become 
available that link logistical data to identify an 
object with social data. Since each barcode is a 
signature for a product in an internationally avail-
able database, entries can also be associated with 
other media such as advertising media or special 
offers. Whilst this extends the potential for us-
ing barcodes and tags to “read” media from the 
internet, what is of special interest to the authors 
is the introduction of some systems that allow 
the public to “write” information themselves to 
a particular tag.

The ability to “write” data to the internet via 
tags and barcodes offers a context in which objects 

will increasingly become a natural extension of the 
web. And as easy as the public was to adopt cloud 
based services to store address books, documents, 
photos and videos, it is likely that we will begin 
associating data with objects. Leaving messages 
for loved ones on a tea cup, listening to a story left 
on a family heirloom, or associating a message 
with an object to be passed on to a stranger. Using 
objects as tangible links to data and content on 
the internet is predicted to become a significant 
means of how we interact with the interface of 
things, places and people.

This chapter aims to introduce the varied ap-
plications and relationships of technology and 
memory, where knowledge is the key which links 
the two areas.

This is achieved in three ways. First by the 
introduction of the different aspects of knowledge 
management – that of knowledge browsing; knowl-
edge recovery and knowledge sharing; second 
by a discussion of the research project “Tales of 
Things Electronic Memory” (TOTeM); and third 
to present findings of relevant case studies.

.12:/('*(

In its simplest form, knowledge can be categorised 
as explicit or tacit knowledge. Explicit knowledge 
can be defined as documented knowledge whilst 
tacit knowledge in general is that which has not 
been recorded. (Ali & Ahmad, 2006; Brooking, 
1996; Jain et al., 2007; Selamat & Choudrie, 2007; 
Zheng, 2005; Song, 2002; Kim & Lee, 2006; Brent 
& Vittal, 2007).

Knowledge is produced from raw information 
by members of a society. Society in general is 
organized into many different systems, (organisa-
tions), which are often controlled by technology. 
Within organizations knowledge systems utilize 
the available technology in order to undertake 
particular parts of the information management 
process – including careful planning of the way 
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in which the information flows within the orga-
nization structure – resulting in overall improved 
control of the way in which the knowledge is 
managed. Due to the current, continuous nature 
of change in organizations today, it is critical that 
managers are able to respond and take prompt 
good quality decisions. The new tagging tech-
nology we refer to in this chapter will provide a 
means of improving management decisions by 
offering a very new way of browsing, recovering 
and sharing information. For example, an estate 
agent will be able to measure the performance of 
property adverts in local papers by offering clients 
the facility to “read additional information” on 
a property through QR codes placed beside the 
property photo. The recruitment manager may 
be able to dramatically affect the induction pro-
cess by setting up a process for leaving “hidden” 
memories in the form of messages embedded in 
QR Codes, on items in offices, such as printers, 
keyboards; desks; walls and on architecture, in 
order to speed the levels of efficiency and ef-
fectiveness, and again improve performance of 
the organization. The charity store manager may 
have the facility to personalize each donated gift 
through a technological facility where customers 
can listen to powerful memories associated with 
object by “reading” the QR code.

In these examples, knowledge that was 
tacit becomes available – available for others to 
browse; available as a form of recovered (known 
but never written) almost a type of mythological 
knowledge; and knowledge which is available to 
be shared using new forms of technology. All of 
these aspects are part of a broader discipline of 
knowledge management which can be defined as 
the process of locating, organising, transferring 
and using the information and expertise within 
an organisation.

There is no one formal accepted definition of 
KM but all definitions are concerned with infor-
mation, management and some kind of system. 
Other standard definitions include:

Knowledge Management is the attempt to recog-
nise what is essentially a human asset buried in 
the minds of individuals, and leverage it into an 
organisational asset that can be accessed and used 
by a broader set of individuals on whose decisions 
the firm depends. -Prusak and Cohen (1997)

Any organisation that wants to excel at managing 
knowledge will need to do three knowledge man-
agement processes well i.e. generation, codifica-
tion and transfer of knowledge. -Davenport and 
Prusak (2000)

Knowledge management is the process through 
which organisations generate value from their 
intellectual and knowledge based assets and will 
highlight issues concerning companies in emerg-
ing economies which could have the potential to 
feed into government strategy and policy. -Brown 
and Duguid (2000)

All these definitions reflect societal and mana-
gerial trends at the time of writing, yet still have 
value today. In fact what does not change is that 
the knowledge management process is always 
supported by the four key enablers: leadership, 
culture, technology and measurement. Leader-
ship in terms of managing the people within 
organisations; culture in terms of communicating 
organisational values, beliefs and assumptions; 
technology in terms of cost efficiency and finally 
process improvement and measurement in terms 
of increasing performance in order to successfully 
compete in the market place.

More formally, knowledge management can 
be defined as “the generation, representation, 
storage, transfer, transformation, application, 
embedding and protecting of organisational 
knowledge” (Schultz & Leidner, 2002) and this 
is the one that we consider best represents the 
work outlined in this chapter. The old adage that 
the overall success of the organisation, however, 
rests on one aspect, that of sharing information 
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is still true – but with the onset of social media 
and newer more accessible technologies the ways 
of dealing with knowledge is changing. Now it is 
easy to share and indeed sometimes it is difficult 
not to share. What has become important and what 
we want to introduce next is the ability to both 
“browse knowledge and to recover knowledge” 
and to show how tagging technologies can be 
applied in these areas.

.12:/('*(�%52:6,1*

The confidence to browse suggests that an indi-
vidual or organisation are comfortable in a context 
to afford them the time to survey products, services 
and perhaps people with whom they would like 
to connect. The act of browsing also suggests an 
open-minded disposition that is receptive to new 
modes of practice and interested less in finding 
answers to specific questions, but to understanding 
novel solutions, or even opportunities of which 
they were previously unaware.

What is important in this technological context 
is that aspect of browsing which we can define 
as “uncertainty”. We will deal here with organi-
sational uncertainty. Uncertainty can be viewed 
from two areas, that of “relational uncertainty” 
(according to Berger, 1975) where it is difficult 
for employees to predict the beliefs and behav-
iour of colleagues and the that of “informational 
uncertainty” where the accuracy of the actual 
information is called into question - as addressed 
in the information seeking literature (Burke, 2003; 
2006; 2007; Choo 2001; Kuhlthau, 1993;). Both 
these areas are concerned with three issues. The 
first is the fear and trepidation experienced by 
organizational members about levels of accuracy 
and quantity of information; the second issue is 
about both trusting the source of the information 
and a willingness to trust co workers enough to 
share information whilst the third issue is about 
having sufficient relevant knowledge to make 
quality decisions.

Whilst tagging technologies probably at the 
moment cannot solve relational uncertainties, it 
can certainly be employed in order to assist with 
informational uncertainties. Let us consider the 
three issues previously outlined, information ac-
curacy; trust and relevance.

Information accuracy and fears surrounding 
this are affected by organisational size, by culture, 
by industry sector and by any kind of punitive 
“punishment” for “getting it wrong”. If we can 
use tagging to enhance the process of accuracy 
by looking at some kind of new business process 
which would encapsulate knowledge – from 
creation, make it available for browsing for a set 
period of time (tagged with a quality mark) then 
all users would know – and trust the accuracy of 
the information However, of course in doing this 
the danger could be the great loss of creativity and 
freedom to innovate ideas which had not somehow 
been “approved”. This of course would have to 
be tempered and carefully implemented as if one 
follows this route there is a danger of it being seen 
as a communist, rather than managerial ideologist.

Trust, information and organisations have al-
ways been problematic. Using social media which 
allow “messages” to be added and commented 
on, post after post, blog after blog do initiate a 
stronger level of comradeship and of communica-
tion. However, they are not attached to singular 
objects but to individual people. An organisation 
needs continuity and cannot change each time an 
employee arrives and departs. The secret success 
of tagging is that it is object orientated – literally. 
QR Codes are permanent and give out informa-
tion – employees can “browse” the knowledge, at 
whatever time they choose.

The third issue of uncertainty is that of “rel-
evance” - issues about how we decide if a piece of 
knowledge is relevant to the current task (Basden 
and Burke, 2004). Usually it is based on our own 
expertise, our own experience and whether we trust 
the source. By having the ability to “browse” the 
tales of objects and of documents, we can leave 
messages and build up a database of categories of 
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relevant information assigned to various organi-
sational processes.

So, knowledge browsing can be enhanced by 
tagging technologies – it opens new avenues and 
allows new methods of verifying, validating and 
storing information.

&DVH�6WXG\�2QH��$�&RQWHPSRUDU\�
([DPSOH�RI�D�6PDUW�3KRQH�
$SSOLFDWLRQ�WKDW�6XSSRUWV�
WKH�5HDGLQJ�RI�%DUFRGHV

Property podcast (http://www.propertypodcast.
co.uk) is an example of a web based service for 
Estate Agents that links QR (Quick Response 
barcodes) to videos and PDF documents of houses 
for sale. Users may use any barcode reader appli-
cation than runs on a smart phone. Upon reading 
a tag that may be located on a sale board outside 
a house or in the window of an estate agent, an 
internet browser will launch and play a short movie 
that describes the interior of the house through 
photographs and accompanying voice over. Like 
many software systems of its kind, Property Pod-
cast allows the general public to pursue search 
enquiries on their terms in their own space and 
time without the need to go through an actual hu-
man agent. However the “knowledge” received is 
often an extended form of marketing and travels 
one way under the control of the publisher.
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What then is knowledge recovery – this is a new 
term and one that can be used to discover and 
recover information – to find out about memories 
and about identities of artefacts, to engage almost 
with history. This kind of knowledge is embed-
ded personally in an individual experience and 
depends on other factors such as personal belief, 

perspective and the value system Gourlay (2002) 
discovers that tacit knowledge has the identical 
phrase and defines it as practical know-how. It is 
informal rather than formal among professional 
groups including managers. What is particularly 
interesting is that new forms of digital technol-
ogy are being used to enhance this process. For 
example, the web site talesofthings.com which 
allows users to record a “tale” about any object 
and to upload to a database is a form of both 
knowledge sharing and knowledge recovery.

As individuals we are able to share with relative 
ease – however this becomes more problematic for 
us as we spend most of our lives dealing with or 
as part of organisations which operate within an 
ever changing external environment How then, can 
knowledge recovery – both implicit and explicit 
be enhanced through digital technology? We may 
start to approach this problem by analysing types 
of societies. This may be helpful as it allows us 
to consider the aspect of sharing information and 
the management of knowledge from quite differ-
ent perspectives than technology and sociology. 
For example, Van der Rijta’s (2007) work was 
concerned with the two concepts of societies 
which displayed characteristics associated with 
individualism and collectism. These types of 
societies are important and means of charting 
differences in the concept of sharing (Chen et al., 
2001; Hofstede & Hofstede, 2005).

&DVH�6WXG\�7ZR��$Q�([DPSOH�RI�
WKH�XVH�RI�%DUFRGH�6FDQQLQJ�WKDW�
2IIHU�0XOWL�'LPHQVLRQDO�(QTXLU\�
DQG�WKH�8VHU�0RUH�&KRLFH

Snap Tell smart phone application: Snap Tell is 
an example of one of many smart mobile phone 
applications that integrate a series of digital tech-
nologies to allow users speedy access to best price 
options and geographic knowledge about books, 
music CD’s and DVD’s. The Snap Tell application 
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allows the user to take a photograph of a book 
cover (for example) using the built in camera of 
a smart phone. The application then uses image 
recognition technology to find matches between 
the photograph and products by communicating 
with online databases. Once a match is identified, 
the software presents prices of where the book 
may be bought at online stores such as Amazon 
and Overstock, as well as offering prices at actual 
shops in the local vicinity. The location function is 
limited to the United States however the integration 
of photographic technology, image recognition 
software, database interrogation and geographic 
services transforms the traditional relationship 
between knowledge management and shoppers as 
they are presented with this new data. No longer 
are consumers restricted to acquiring knowledge 
from “experts” who are in the immediate vicin-
ity, the tag (in this case the book, CD or DVD 
cover) is a conduit to an internet of data that, if 
organised well, can offer multiple access routes 
to information and knowledge.

.12:/('*(�6+$5,1*

Sharing generally happens within the context of 
an information system or a knowledge manage-
ment system. Yet the popularity and availability 
of social media sites has made “sharing” a much 
more social activity.

Sharing in organisations only takes place where 
there is trust and where there is a shared feeling 
of ownership of goals. The reasons behind the 
tendency to share are based on the kind of inter-
personal relations between co- workers inherent 
within the organisation and the effects of social 
relationships on organisational teams. Strengthen-
ing the social relationships between individuals in 
the team is crucial in motivating team members 
to share knowledge.

The current thinking in the research community 
about knowledge sharing within organisations is 

that barriers to knowledge sharing can be clas-
sified into individual barriers, organisational 
barriers and technology barriers. The UK has a 
rich array of examples where attention has been 
paid to knowledge management initiatives in 
order to set up major knowledge management 
systems, e.g. the Health Service and Banking 
sectors. Although these have not always been 
wholly successful, UK Companies have taken 
up the ideas of knowledge management and have 
endeavoured to identify and overcome barriers to 
sharing. (Wong & Aspinall, 2005). Of particular 
interest is the work by Elenurm, T. (2004) who 
looked at knowledge sharing capabilities and 
knowledge development needs in the context of 
East-West technology.

However, in order for even the most basic 
KM system to work effectively, as we have seen 
previously, there must be a sense of trust in the 
organization and this trust is crucial to the open 
sharing of information. Sharing only takes place 
where there is trust and where there is a shared 
feeling of ownership of goals. Within a busi-
ness, this is often done through a framework of 
knowledge sharing networks. For example, Dyer 
and Nobeokai‘s (2000) work on the Toyota’s 
network can be seen is a purely classical way as 
having solved

three fundamental dilemmas with regard to 
knowledge sharing by devising methods to (1) 
motivate members to participate and openly share 
valuable knowledge (while preventing undesir-
able spillovers to competitors), (2) prevent free 
riders, and (3) reduce the costs associated with 
finding and accessing different types of valuable 
knowledge. Toyota has done this by creating a 
strong network identity with rules for participa-
tion and entry into the network. Most importantly, 
production knowledge is viewed as the property 
of the network.
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Yet knowledge sharing in business is also about 
social relationships and tagging technologies can 
enhance social relationships by accentuating that 
relationship rather than, or as well as, the business 
relationship.

&DVH�6WXG\�7KUHH��$Q�([DPSOH�RI�D�
6FDQQLQJ�3ODWIRUP�WKDW�$OORZV�WKH�
XVHU�WR�1RW�2QO\�5HDG�,QIRUPDWLRQ�
IURP�D�6RXUFH�EXW�DOVR�WR�³:ULWH�
%DFN´�DQG�&RQWULEXWH�WR�'DWDEDVH

Tales of Things self tagging service: Tales of 
Things (http://www.talesofthings.com) is a web-
based application that is able to associate different 
media types to a unique two-dimensional barcode. 
Members of the “free to use” system are able to 
submit an object to the online database with a 
photograph and other information: name/title, 
keywords, location and most importantly a story 
that the object evokes for them. The interface also 
requests for other media to be associated with 
the artefact: sound and video clips of the owner 
telling a story about the object that are stored on 
services such as YouTube and AudioBoo. Once 
submitted, the Tales of Things system creates a 
unique two-dimensional barcode (QR Code) for 
the artefact which can also be printed out and 
attached to the object.

Tales of Things also provides mobile applica-
tions for Android and iPhone platforms that allow 
the user or more importantly, anyone who comes 
across an object tagged with a Tales of Things 
code, the opportunity to scan and retrieve stories, 
video and audio clips. The same phone applications 
also allow people to add additional stories to the 
artefact using text and video and thus contribute to 
the objects history. Tales of Things offers a unique 
social and storytelling focus for both the browsing 
and sharing of knowledge. This is in stark contrast 
to the current deployment of tagging technology 
that often focuses upon providing consumers with 
marketing material about products and offers no 
portal through which they can feedback.

&21&/86,21

In many ways the order that we have used to 
describe the three opportunities for knowledge 
that is associated with objects, follows the order 
in which individuals have learnt to interact with 
the internet:

1.  Recalling data is akin to basic web searches,
2.  Knowledge browsing represents a confidence 

of the user to look through web based media 
at their leisure, and

3.  Knowledge sharing implies a further confi-
dence to post and distribute media for others 
to search and browse.

The three case studies demonstrate the multi-
dimensional properties of acquiring and sharing 
knowledge through the relatively new technology 
of public bar code scanning:

1.  One-Way, Closed Media Channel: QR 
codes are becoming a popular interface to 
recall marketing material however this is 
limited to a specific service and is edited 
by the provider.

Figure 1. Burke and Speed’s Tagging Media 
Matrix (2011)
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2.  One-Way, Open to More Media Channels: 
QR codes and other forms of tags are associ-
ated with one product but an intermediary 
service offers the user multiple choices about 
where the product may be bought and at 
different prices.

3.  Two-Way, Closed Media Channel: An 
emerging characteristic of tagging may be the 
ability to “write-back” to the database that 
a tag is associated with. Whilst this service 
is extremely limited at present for tags, just 
like the emergence of Web 2.0 technologies 
the public are now familiar with the ability 
to comment and contribute to the internet. 
However due to the nature of the research 
project to record the memories associated 
with a single item, the database is closed 
and only includes items that are within its 
own database.

The Tagging Media Matrix (Figure 1) presents 
the difference between the three case studies and 
acknowledges a fourth space in which a technical 
platform may offer an open and two-way platform 
in which the public are able to explore multiple 
knowledge sets through a tag, but are also able 
to contribute to the knowledge. This is the initial 
introduction of this model – further work will 
follow on this in later publications.

The concept of knowledge sharing is inevita-
bly difficult to define, as it covers such a wide 
range of the “newer” disciplines including infor-
mation sharing; information systems; knowledge 
management and enterprise and innovation. If 
relevant business knowledge is shared in an ap-
propriate manner it can lead to major competitive 
advantage and in turn new developments which 
will assist the industry and in turn affect the 
economy of the country. However, what has been 
obvious so far in this research is the clear energy, 
passion and commitment to bringing the latest 
ideas to their enterprise, regions and ultimately 

their countries. It is interesting to consider the 
different perspectives which are taken when shar-
ing information is a new factor. New models and 
frameworks need to be devised in order to incor-
porate changed societal and organizational culture. 
Whether the future for the development of Knowl-
edge Management is sustainable is still to be seen, 
but from the evidence there is certainly both 
growth and hope in the area. No doubt the final 
way forward will depend on two factors - the 
cooperation of relevant bodies and the appropri-
ate resources being made available, and the take 
up of the new technology by business organisa-
tions and the wider society. It is hoped that now, 
today in the freedom of the 21st century both these 
factors can be given reasonable consideration and 
a positive response.
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Knowledge: Can be implicit or explicit and 
pertains to familiarity with someone or something. 
These include: facts, information, descriptions, 
or skills acquired through experience or educa-
tion. Knowledge is different to both data and 
information.

Knowledge Management: Is a system of 
strategies and practices typically used in an or-
ganisation to identify, create, represent, share, 
and enable adoption of insights and experiences.

Knowledge Sharing: Is an activity through 
which knowledge (i.e., information, skills, or 
expertise) is exchanged among people, communi-
ties, or organizations.

Memory: In psychology, memory is the three-
step process in which information is encoded, 
stored, and retrieved.

Organisation Structure: Consists of activities 
such as task allocation, coordination and supervi-
sion, which are directed towards the achievement 
of organizational aims. Some organisational struc-
tures are flat, while others are hierarchal such as 
in bureaucracies.

QR Code: Quick Response Code is the 
trademark for a type of matrix barcode (or two-
dimensional barcode) first designed for the auto-
motive industry in Japan.

Storage: In essence our memory, a psychologi-
cal and physiological process that takes place in 
the human brain. In computer hardware we refer 
to data storage devices.

Tag: A tag usually is used to identify an object 
or a subject using a unique identifier. For example 
the dog tag is used to identify military personnel, 
and ear tags are used to identify animals and pets.

Trust: Reliance on another person or entity.
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