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FÖRORD 
 
 
Rapporten är ett examensarbete utfört på Chalmers Tekniska Högskola under våren 2022 i 
samarbete med Peab Grundläggning. Vi som utfört arbetet är två studenter på programmet 
Ekonomi och Produktionsteknik vid institutionen Teknikens Ekonomi och Organisation.  
 
Vi vill först och främst rikta ett stort tack till Peab Grundläggning och alla anställda för det 
intresse ni visat i vårt arbete och all hjälp ni bidragit med. Att vi fått åka runt och besöka 
fabrikerna har varit väldigt givande, lärorikt och roligt. Vi vill ge ett extra tack till våra 
handledare på Peab, Annelie Lindgren och Catrin Glantz, för allt engagemang och hjälp 
under hela arbetets gång. Vi till också ge ett stort tack till Martin Hallén, Örjan Persson och 
Håkan Andersson för varmt mottagande i alla fabrikerna och deras hjälpsamhet under 
besöken.  
 
Vi vill också tacka Lisa Melander, vår handledare på Chalmers, för god stöttning under hela 
våren och en peppande inställning som bidragit med mycket motivation. Lisas vägledning 
har hjälpt oss att hitta lösningar och möjligheter som gjort att vi kunnat driva processen 
framåt och idag ha ett färdigt arbete vi är stolta och nöjda över.    

 
 

Ebba Nielsen & Wilma Fernström 
Göteborg, Maj 2022	  



	
	
 
	
	

 
 

 
	  



	
	
 
	
	

 
 

Göteborg, Sverige 2022 
 
Värdeflödesanalys på Peab Grundläggnings påltillverkning 
Analys och jämförelse av tre produktionsflöden 
 
EBBA NIELSEN 
WILMA FERNSTRÖM  
 
Institutionen för Teknikens ekonomi och organisation 
Chalmers tekniska högskola 
 
SAMMANFATTNING 
 
Peab Grundläggning AB har tre fabriker där tillverkning av betongpålar sker. Samtliga 
fabriker tillverkar samma sorts pålar och har samma processer men med olika utförande 
och förutsättningar. Majoriteten av arbetet sker manuellt till skillnad från konkurrenter på 
marknaden. Arbetssättet har inte förändrats under en lång tid och det finns problem och 
förbättringsmöjligheter i produktionen såsom den sker idag. Men eftersom att många idéer 
som finns på utveckling och förbättring kräver stora investeringar eller förändringar krävs 
det att resurser placeras på rätt ställe och där det bidrar till störst skillnad för hela 
produktionsflödet. 
 
Genom att göra värdeflödesanalyser på samtliga fabriker är syftet att ta reda på hur 
produktionsflödet ser ut, vilka aktiviteter som ger värde till kunden, var det finns flaskhalsar, 
vilka slöserier som finns och utifrån detta se möjligheter och ge förslag på förbättring. 
Inkluderat i värdeflödesanalysen är värdeflödeskartor som visuellt visar vilka processer som 
är med i produktionsflödet, i vilken ordning allting sker och hur lång tid respektive process 
tar. 
 
Peab tillverkar pålar i olika längd och det är därför även intressant att analysera skillnaden 
på olika sorters pålar. Värdeflödesanalyser är därför gjorda på en kort påle, 6 eller 8 meter 
och en lång påle, 12 eller 14 meter i varje fabrik. Detta både för att se skillnaden mellan 
olika pållängder samt mellan fabrikerna. 
 
Informationen som används i värdeflödesanalyserna kommer från egna mätningar i 
fabrikerna, data på siffror från Peab, intervjuer och egna observationer. Resultatet och 
analysen baseras sedan på dessa värdeflödesanalyser. Av resultatet kunde utläsas att 
ledtiderna i jämförelse med processtiderna var långa och andelen icke värdeskapande tid 
var hög, detta till stor del på grund av stora färdigvarulager och många transporter. Samtliga 
processer i flödet har slöserier och fabrikerna kan på flera ställen ta lärdom av varandra, 
men grunden till de största problemen som identifierats är utformning och platsbrist i 
fabrikerna. 
 
Nyckelord: värdeflödesanalys, slöserier, produktionsflöde, 5S, lean produktion 
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Value stream mapping at Peab Grundläggnings production of piles 
Analysis and comparison of three production flows 
 
EBBA NIELSEN 
WILMA FERNSTRÖM  
 
Institution of Technology Management and Economics  
Chalmers University of Technology 
 
ABSTRACT 
 
Peab Grundläggning AB has three factories where the production of concrete piles takes 
place. All factories produce the same kind of piles and have the same processes but with 
different designs and conditions. The majority of the work is done manually, unlike 
competitors in the market. The working method has not changed for a long time and there 
are problems and opportunities for improvement in production as it is today. But because 
many ideas that exist on development and improvement require large investments or 
changes, it is necessary that resources are placed in the right place and where it contributes 
to the greatest difference for the entire production flow. 
 
By doing value flow analyzes at all factories, the purpose is to find out what the production 
flow looks like, which activities provide value to the customer, where there are bottlenecks, 
what waste there are and based on this see opportunities and give suggestions for 
improvement. Included in the value flow analysis are value flow maps that visually show 
which processes are included in the production flow, in which order everything takes place 
and how long each process takes. 
 
Peab manufactures piles in different lengths and it is therefore also interesting to analyze 
the difference between different types of piles. Value flow analysis is therefore performed on 
a short pile, 6 or 8 meters and a long pile, 12 or 14 meters in each factory. This is both to 
see the difference between different pile lengths and between the factories. 
 
The information used in the value flow analysis comes from own measurements in the factories, 
data on figures from Peab, interviews and own observations. The result and the analysis are  
then based on these value flow analysis. From the results we could see that the lead times in  
comparison with the process times were long and the proportion of non value creating time was 
high, this mainly depends on large finished goods stocks and many transports. All processes in 
the flow have waste and the factories can learn from each other in several areas, but the basis  
for the biggest problems identified is design and lack of space in the factories. 
 
 
 
 
Key words: value stream mapping, waste, flow, 5S, lean production	  
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GDWDLQVDPOLQJHQ�L�IRUP�DY�PlWQLQJDU��)UnQ�DWW�I|UVWD�DUPHULQJHQ�KlPWDGHV�WLOOV�DWW�GHQ�IlUGLJD
SnOHQ�OlPQDGHV�Sn�ODJHU�VWRG�HQ�DY�RVV�RFK�PlWWH�WLG�RFK�GHQ�DQGUD�DQWHFNQDGH��YL�GHODGH�LQ
WLGHQ�L�YlUGHVNDSDQGH�WLG�RFK�LFNH�YlUGHVNDSDQGH�WLG�QlU�YL�PlWWH��0lWQLQJDUQD�GHODGHV�XSS�L
WUH�GHOSURFHVVHU�VRP�YDU�QDMQLQJ��JMXWQLQJ�RFK�XUO\IW�DY�IlUGLJD�SnODU�RFK�YL�REVHUYHUDGH�RFK
PlWWH�HQ�GHOSURFHVV�SHU�GDJ��8QGHU�WLGHQ�WRJV�lYHQ�ELOGHU�RFK�DQWHFNQLQJDU�JlOODQGH�DQQDQ
UHOHYDQW�LQIRUPDWLRQ�VRP�NXQGH�NRPPD�WLOO�DQYlQGQLQJ�XQGHU�DUEHWHWV�JnQJ��6DPPD�SURFHVV
JHQRPI|UGHV�VHGDQ�L�9lVWHUnV�RFK�7ROODUS��PHQ�XQGHU�HQGDVW�WUH�GDJDU�Gn�YL�GHODGH�XSS�RVV
XQGHU�PlWQLQJDUQD�QlU�GHW�EHK|YGHV�RFK�K|OO�LQWHUYMXHU�QlU�WLG�LQIDQQ�VLJ��'H�VRP�DUEHWDGH
Sn�VWDWLRQHUQD�YDU�PHGYHWQD�RP�DWW�YL�REVHUYHUDGH�RFK�JHQRPI|UGH�PlWQLQJDU�XQGHU�WLGHQ�GH
DUEHWDGH��YLONHW�VNXOOH�NXQQD�SnYHUND�SUHVWDWLRQHQ��0HQ�HIWHUVRP�DWW�P\FNHW�DY�WLGHQ�DUEHWHW
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WDU�EHURU�Sn�GH�YHUNW\J�RFK�KMlOSPHGHO�VRP�DQYlQGV�Vn�lU�P|MOLJKHWHQ�DWW�DUEHWD�VQDEEDUH
HOOHU�OnQJVDPPDUH�EHJUlQVDG��6DPPD�I|UXWVlWWQLQJDU�JlOOGH�RFNVn�L�VDPWOLJD�IDEULNHU��YLONHW
J|U�DWW�UHVXOWDWHQ�EOLU�MlPI|UEDUD�

1lU�YL�EHV|NW�DOOD�IDEULNHU�JMRUGH�YL�NDUWRU�|YHU�UHVSHNWLYH�IDEULN�I|U�DWW�YLVXDOLVHUD�GHW
QXYDUDQGH�OlJHW��,QWHUYMXHUQD�VDPPDQVWlOOGHV�RFK�OnJ�WLOOVDPPDQV�PHG�HJQD�REVHUYDWLRQHU
RFK�PlWQLQJDU�VRP�JUXQG�I|U�DWW�LGHQWLILHUD�GH�VO|VHULHU�VRP�ILQQV��'H�LQVDPODGH�WLGHUQD
VDPPDQVWlOOGHV�L�HWW�H[FHOGRNXPHQW�I|U�DWW�YDUD�|YHUVNnGOLJW�RFK�WLOOJlQJOLJW�I|U�DWW�HQNHOW
NXQQD�XWI|UD�EHUlNQLQJDU��1lU�DOOD�PlWQLQJDU�YDU�JHQRPI|UGD�RFK�VDPPDQVWlOOGD�Vn�UlNQDGH
YL�XW�SURFHVVWLGHQ�RFK�F\NHOWLGHQ�I|U�KHOD�SURFHVVHQ�VDPW�I|U�YDUMH�GHOSURFHVV��9L�GHODGH�lYHQ
XSS�WLGHQ�L�DQGHO�YlUGHVNDSDQGH�RFK�LFNH�YlUGHVNDSDQGH��%HUlNQLQJDUQD�YDU�Q|GYlQGLJD�I|U
DWW�NXQQD�DQYlQGD�UHVXOWDWHQ�VHQDUH�L�YlUGHIO|GHVDQDO\VHUQD��$QQDQ�Q|GYlQGLJ�GDWD�VDPODGHV
lYHQ�LQ��GHVVD�YDU�IlUGLJD�VLIIURU�YL�ILFN�DY�3HDE�RFK�GH�DQYlQGHV�VHGDQ�RFNVn�I|U�EHUlNQLQJDU
WLOO�YlUGHIO|GHVDQDO\VHUQD�

9lUGHIO|GHVDQDO\VHUQD�JHQRPI|UGHV�Sn�HWW�VlWW�VRP�YDU�DQSDVVDW�WLOO�YnUD�DYJUlQVQLQJDU�RFK
DUEHWHWV�V\IWH��3URJUDPPHW�VRP�DQYlQWV�YLG�VNDSDQGHW�DY�NDUWRUQD�YDU�([FHO��GlU�NXQGH
EHUlNQLQJDU�HQNHOW�JHQRPI|UDV�RFK�ROLND�PHWRGHU�NXQGH�WHVWDV��(Q�PDOO�JMRUGHV�VRP�VHGDQ
DQYlQGHV�WLOO�DOOD�YDULDQWHUQD��GlU�LQJLFN�GH�I\UD�KXYXGSURFHVVHUQD�YLOND�lU�QDMQLQJ��JMXWQLQJ�
XUO\IW�RFK�KlUGQLQJ��8QGHU�YDUMH�GHOSURFHVV�DQJDYV�SURFHVVWLG��F\NHOWLG�RFK�NDSDFLWHW�L
GDWDER[DU��HQ�WLGVOLQMH�YLVXDOLVHUDU�VHGDQ�GHQ�WRWDOD�OHGWLGHQ�I|U�KHOD�SURFHVVHQ�RFK�EHVWRG�DY
WRWDOD�SURFHVVWLGHQ�VDPW�YlQWHWLG��,�GH�IDOO�GlU�WLOOYHUNQLQJ�VNHU�L�EDWFKHU�Vn�lU�SURFHVVWLGHQ�I|U
HQ�SURFHVV�GHQ�PLQVWD�WLGHQ�VRP�GHW�WDU�DWW�VOXWI|UD�SURFHVVHQ�I|U�HQ�SnOH��3n�QDMQLQJ�KDU
GlUI|U�F\NHOWLGHQ�DQYlQWV�VRP�SURFHVVWLG�L�WLGVOLQMHQ��NRUJDUQD�VRP�WLOOYHUNDV�J|UV�DOOWLG�L�HWW
YLVVW�SDUWL�nW�JnQJHQ��PHQ�HQ�NRUJ�J|UV�KHOW�NODUW�LQQDQ�QlVWD�SnE|UMDV��3n�JMXWQLQJHQ�GlUHPRW
lU�LQWH�KHOD�SURFHVVHQ�NODU�I|UUlQ�KHOD�SDUWLHW�lU�NODUD��RFK�GHWVDPPD�JlOOHU�XUO\IWVSURFHVVHQ�
GlUI|U�DQYlQGV�SURFHVVWLGHQ�YLG�GHVVD�GHOSURFHVVHU�

9lQWHWLGHQ��GHQ�Vn�NDOODGH�OHGWLGHQ�L�ODJHU��KDU�EHUlNQDWV�Sn�WYn�ROLND�VlWW�I|U�OHGWLG�L�ODJHU�I|U
DUPHULQJ�RFK�VOXWSURGXNW��VDPW�YlQWHWLG�I|U�SURGXNWHU�L�DUEHWH�QlU�GH�OLJJHU�L�PHOODQODJHU��)|U
DWW�EHUlNQD�OHGWLG�L�ODJHU�EHK|YGHV�HIWHUIUnJDW�DQWDO�SHU�GDJ�WDV�IUDP��(WW�SUREOHP�XSSVWRG�KlU
Gn�GHQ�JHQRPVQLWWOLJD�HIWHUIUnJDQ�Sn�GH�VSHFLILND�SnODUQD�YDU�VYnU�DWW�In�IUDP�UHOHYDQW�GDWD
I|U��GlUI|U�YDOGH�YL�DWW�LVWlOOHW�DQYlQGD�WLOOYHUNDW�DQWDO�DY�GH�VSHFLILND�SnODU�XQGHU�JLYHQ
SHULRG���'n�SURGXNWLRQVSODQHULQJHQ�JHQRPI|UV�YHFNRYLV�XWLIUnQ�HIWHUIUnJDQ�DQVHV�GHWWD�YDUD
ULPOLJW��,QQDQ�GHWWD�VlWW�DWW�EHUlNQD�OLJJWLGHQ�YDOGHV��SURYDGH�YL�lYHQ�DWW�DQYlQGD�DQGUD
VLIIURU��EODQG�DQQDW�HIWHUIUnJDQ�XQGHU�HWW�NYDUWDO�RFK�HIWHUIUnJDQ�SHU�PHWHU�SnOH��PHG�DYVHHQGH
Sn�DOOD�SnOW\SHU���(IWHU�DWW�KD�SURYDW�QlPQGD�SDUDPHWUDU��NRP�YL�IUDP�WLOO�DWW�GHWWD�JDY�HWW
UHVXOWDW�VRP�LQWH�JHU�I|UXWVlWWQLQJDU�WLOO�HQ�UlWWYLV�MlPI|UHOVH��Gn�YL�LQWH�KDGH�HIWHUIUnJDQ�I|U
HQ�OlQJUH�SHULRG�I|U�GH�VSHFLILND�SnODUQD�RFK�GHW�VNLOMGH�XQGHU�GHQQD�SHULRGHQ�YlOGLJW�P\FNHW
PHOODQ�IDEULNHUQDV�XWJnHQGH�RUGUDU�

9LG�I|UVWD�ODJUHW�I|UH�GHOSURFHVVHQ�QDMQLQJ��EHUlNQDGHV�YlQWHWLG�L�ODJHU�I|U�DUPHULQJ�JHQRP
DWW�WD�DQWDO�DUPHULQJ�L�ODJHU�GLYLGHUDW�PHG�HIWHUIUnJDW�DQWDO�SHU�GDJ��GHQQD�EHUlNQLQJ�DQYlQGV
lYHQ�Sn�YlQWHWLG�L�VOXWODJHU�DY�IlUGLJ�SURGXNW��9L�YDOGH�DWW�HQGDVW�PlWD�OLJJWLG�Sn�DUPHULQJHQ
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RFK�LQWH�DQQDW�PDWHULDO�Gn�GHW�DQGUD�PDWHULDOHW�lU�VDPPD�WLOO�DOOD�63��SnODU�REHURHQGH�DY
OlQJG��,�YlQWHWLG�PHOODQ�GHOSURFHVVHUQD�KDU�YL�LVWlOOHW�VMlOYD�PlWW�WLGHQ�VRP�SURGXNWHU�L�DUEHWH
OLJJHU�RFK�YlQWDU�LQQDQ�GH�DQYlQGV�L�QlVWD�SURFHVV��0HOODQ�JMXWQLQJ��XUO\IW�RFK�KlUGQLQJ
EHUlNQDGHV�LQJHQ�YlQWHWLG�Gn�SnODUQD�E|UMDU�KlUGDV�GLUHNW�QlU�JMXWQLQJHQ�lU�NODU�RFK�IRUWVlWWHU
VMX�GDJDU�IUDPnW��GlUI|U�EHUlNQDV�GHQ�WLGHQ�LVWlOOHW�VRP�SURFHVVWLG��$OO�SURFHVVWLG�lU�LQWH
YlUGHVNDSDQGH�lYHQ�IDVW�GHW�LQWH�lU�YlQWHWLG��RFK�GlUI|U�EHUlNQDV�lYHQ�DQGHO�YlUGHVNDSDQGH
WLG�DY�SURFHVVWLGHQ�RFK�DQJHV�I|U�YDUMH�SURFHVV��7DEHOOHU�VRP�YLVDU�YlUGHVNDSDQGH�RFK�LFNH
YlUGHVNDSDQGH�DNWLYLWHWHU�RFK�GHVV�WLGHU�JMRUGHV�lYHQ�I|U�DWW�W\GOLJJ|UD�

'H�IRUPOHU�VRP�DQYlQWV�I|U�GH�EHUlNQLQJDU�VRP�JHQRPI|UWV�RFK�UHSUHVHQWHUDU�GDWD�L
YlUGHIO|GHVDQDO\VHUQD�UHGRYLVDV�QHGDQ��VH�WDEHOO����

7DEHOO����%HUlNQLQJDU�VRP�DQYlQGV�L�YlUGHIO|GHVDQDO\VHUQD�
%HJUHSS )RUPHO

��/HGWLG SURFHVVWLG���YlQWHWLG

3URFHVVHQV�HIIHNWLYLWHW SURFHVVWLG��OHGWLG

��9lUGHVNDSDQGH�WLG SURFHVVWLG
DQGHO�YlUGHVNDSDQGH�WLG

$QGHO�YlUGHVNDSDQGH�WLG YlUGHVNDSDQGH�WLG��OHGWLG

/HGWLG�L�ODJHU DQWDO�L�ODJHU���HIWHUIUnJDW�DQWDO�SHU�GDJ

(IWHUIUnJDW�DQWDO�SHU�GDJ WLOOYHUNDW�XQGHU����GDJDU��4��������GDJDU

9lUGHIO|GHVDQDO\VHUQD�JMRUGHV�I|U�DWW�YLVXDOLVHUD�SURFHVVHUQD�L�V\IWH�DWW�VHGDQ�NXQQD�MlPI|UD
RFK�DQDO\VHUD�ROLND�DUEHWVVlWW�VDPW�UHVXUVnWJnQJ�I|U�ROLND�W\SHU�DY�SURGXNWHU��(IWHU�DWW
NDUWRUQD�JMRUWV�NXQGH�HQ�DQDO\V�DY�QXOlJHW�RFK�IUDPWLGD�I|UElWWULQJVI|UVODJ�DUEHWDV�IUDP�
*HQRP�DWW�VlUVNLOMD�YlUGHVNDSDQGH�RFK�LFNH�YlUGHVNDSDQGH�SURFHVVHU�JDYV�P|MOLJKHW�WLOO�DWW
RFNVn�LGHQWLILHUD�VO|VHULHU�VRP�VHGDQ�NXQGH�OLJJD�WLOO�JUXQG�I|U�I|UElWWULQJVI|UVODJ��bYHQ
LQWHUYMXHU�RFK�|YULJD�HJQD�REVHUYDWLRQHU�OnJ�WLOO�JUXQG�I|U�I|UElWWULQJVI|UVODJHQ�

����,QIRUPDWLRQVLQVDPOLQJ
,QIRUPDWLRQVLQVDPOLQJHQ�DY�SULPlU�RFK�VHNXQGlU�GDWD�VNHU�PHG�EnGH�NYDOLWDWLY�RFK
NYDQWLWDWLY�GDWDLQVDPOLQJ��3ULPlU�GDWD�lU�GDWD�VRP�VDPODV�LQ�RFK�WRONDV�I|U�I|UVWD�JnQJHQ
�'HQVFRPEH��������PHGDQ�VHNXQGlU�GDWD�UHGDQ�lU�EHILQWOLJ�RFK�IUDPI|UDOOW�VND�DQYlQGDV�VRP
HQ�RULHQWHULQJ�DY�RPUnGHW��(ULNVVRQ�RFK�:LHGHUVKHLP�3DXO���������'HQ�NYDOLWDWLYD�PHWRGHQ
EHWUDNWDV�VRP�³PMXN�YHWHQVNDS´�RFK�GHW�JUXQGOlJJDQGH�DQDO\VHOHPHQWHW�lU�RUG�RFK
EHUlWWHOVHU�PHG�V\IWH�DWW�YDUD�EHVNULYDQGH�RFK�VNDSD�I|UVWnHOVH��PHGDQ�GHQ�NYDQWLWDWLYD
PHWRGHQ�lU�PHU�EHJUlQVDG�RFK�EHWUDNWDV�VRP�³KnUG�YHWHQVNDS´�VRP�EDVHUDV�Sn�PlWQLQJDU�RFK
VWDWLVWLN��2OVVRQ�RFK�6|UHQVHQ��������
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������,QWHUYMXHU
9L�JMRUGH�LQWHUYMXHU�VRP�NYDOLWDWLY�PHWRG�I|U�DWW�VDPOD�LQ�LQIRUPDWLRQ�RFK�VNDSD�HQ�I|UVWnHOVH
I|U�KXU�DUEHWHW�JnU�WLOO�Sn�UHVSHNWLYH�IDEULN��*HQRP�LQWHUYMXHUQD�ILFN�YL�NXQVNDS�RP�GH
XSSIDWWQLQJDU��nVLNWHU�RFK�HUIDUHQKHWHU�VRP�ILQQV�NRSSODW�WLOO�DUEHWHW�RFK�VRP�SnYHUNDU
WLOOYHUNQLQJHQ��PHQ�VRP�lU�VYnU�DWW�PlWD�XWDQ�DWW�SUDWD�PHG�GH�VRP�DUEHWDU�L�IDEULNHQ�
,QWHUYMXIUnJRUQD�YDU�NRSSODGH�WLOO�SURGXNWLRQHQ�PHG�IRNXV�Sn�GHW�GDJOLJD�DUEHWHW�RFK�GHW�YDU
GlUI|U�LQJD�NlQVOLJD�IUnJRU�RP�nVLNWHU�HOOHU�WDQNDU�VRP�GH�LQWHUYMXDGH�DQVnJ�YDU�VYnUD�HOOHU�DY
DQQDQ�DQOHGQLQJHQ�LQWH�YLOOH�VYDUD�Sn�

,QWHUYMXHUQD�JMRUGHV�HQOLJW�GHQ�XWIRUPDGH�LQWHUYMXJXLGHQ��VH�ELODJD����PHG
SURGXNWLRQVSODQHUDUH��DUEHWDQGH�I|UPDQ�VDPW�IDEULNVDUEHWDUH��'HW�VRP�GLVNXWHUDGHV�YDU�YDG
VRP�IXQJHUDU�EUD�HOOHU�GnOLJW�YLG�YDUMH�SURFHVV�L�WLOOYHUNQLQJHQ�RFK�L�NRPPXQLNDWLRQHQ��PHQ
lYHQ�/HDQ�SURGXNWLRQ�RFK�KXUXYLGD�GHW�ILQQV�VO|VHULHU�L�IDEULNHUQD�VDPW�YLOND�LGpHU�RFK
|QVNQLQJDU�RP�I|UElWWULQJDU�VRP�ILQQV��'H�YL�YDOGH�DWW�LQWHUYMXD�lU�SURGXNWLRQVSODQHUDUH�
DUEHWDQGH�I|UPDQ�RFK�IDEULNVDUEHWDUH��VH�WDEHOO����

7DEHOO����,QWHUYMXDGH�SHUVRQHU�Sn�YDUMH�IDEULN�

,QWHUYMXSHUVRQ�� ,QWHUYMXSHUVRQ�� ,QWHUYMXSHUVRQ��

6M|YLN 3URGXNWLRQVSODQHUDUH DUEHWDQGH�I|UPDQ )DEULNVDUEHWDUH

9lVWHUnV 3URGXNWLRQVSODQHUDUH DUEHWDQGH�I|UPDQ )DEULNVDUEHWDUH

7ROODUS 3URGXNWLRQVSODQHUDUH )DEULNVDUEHWDUH )DEULNVDUEHWDUH

9L�YDOGH�DWW�LQWHUYMXD�SURGXNWLRQVSODQHUDUH�HIWHUVRP�DWW�YDUMH�IDEULN�KDU�HQ
SURGXNWLRQVSODQHUDUH�VRP�DQVYDUDU�I|U�SODQHULQJHQ�DY�SURGXNWLRQHQ��DUEHWVPLOM|Q��NRQWDNW
PHG�OHYHUDQW|UHU�RFK�NXQGHU�VDPW�VN|WHU�GHW�WLOOK|UDQGH�DGPLQLVWUDWLYD�DUEHWHW��9LG�HQ
YlUGHIO|GHVDQDO\V�lU�GHW�LQWUHVVDQW�DWW�YHWD�KXU�SODQHULQJHQ�JnU�WLOO��PHQ�RFNVn�KXU�GHW
SUDNWLVNW�IXQJHUDU�L�WLOOYHUNQLQJHQ�RFK�GlUI|U�YDOGH�YL�DWW�lYHQ�LQWHUYMXD�DUEHWDQGH�I|UPDQ�RFK
IDEULNVDUEHWDUH��$UEHWDQGH�I|UPDQ�lU�Sn�3HDE�HQ�SHUVRQ�VRP�DUEHWDU�L�IDEULNHQ�PHQ�RFNVn�lU
HQ�OlQN�WLOO�SURGXNWLRQVSODQHUDUH�RFK�KDU�HWW�VW|UUH�DQVYDU�I|U�GHQ�GDJOLJD�YHUNVDPKHWHQ�VDPW
XSSOlUQLQJ�DY�Q\DQVWlOOGD��,�7ROODUS�lU�GHW�LQJHQ�L�WLOOYHUNQLQJHQ�VRP�KDU�UROOHQ�VRP
DUEHWDQGH�I|UPDQ�XWDQ�SURGXNWLRQVSODQHUDUH�KDU�GHW�DQVYDUHW�RFNVn�RFK�GlUI|U�YDOGH�YL�DWW
LVWlOOHW�J|UD�LQWHUYMXHU�PHG�HQ�H[WUD�IDEULNVDUEHWDUH�L�7ROODUS��,�GH�DQGUD�IDEULNHUQD
LQWHUYMXDGH�YL�HQ�IDEULNVDUEHWDUH�XWDQ�OHGDQGH�UROO�RFK�GHWWD�YDU�EnGH�I|U�DWW�In�YHWD�PHU�KXU
GHW�GDJOLJD�DUEHWHW�JnU�WLOO��PHQ�RFNVn�I|U�DWW�K|UD�ROLND�SHUVSHNWLY�RFK�HUKnOOD�HQ�W\GOLJ
KHOKHWVELOG�Sn�KXU�WLOOYHUNQLQJHQ�RFK�NRPPXQLNDWLRQHQ�IXQJHUDU�

������(JQD�REVHUYDWLRQHU�RFK�PlWQLQJDU
3DUDOOHOOW�PHG�DWW�LQWHUYMXHUQD�lJGH�UXP�JLFN�YL�HQ�UXQGYDQGULQJ�L�IDEULNHQ�I|U�DWW�PHG�HJQD
|JRQ�VH�KXU�WLOOYHUNQLQJHQ�JnU�WLOO��'HWWD�I|U�DWW�In�HQ�VW|UUH�I|UVWnHOVH�DY�KXU�GHW�IXQJHUDU�
KlQJHU�VDPPDQ�RFK�I\VLVNW�VHU�XW��)|U�DWW�VHGDQ�NXQQD�VNDSD�HQ�YlUGHIO|GHVDQDO\V�EHK|YGHV
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lYHQ�GDWD�I|U�GH�WLGHU�GHW�WDU�DWW�JHQRPI|UD�YDUMH�SURFHVV�VDPW�HQ�XSSGHOQLQJ�DY�YDG�VRP�lU
YlUGHVNDSDQGH�RFK�LFNH�YlUGHVNDSDQGH��'HWWD�lU�SULPlUGDWD�VRP�LQWH�IDQQV�DWW�WLOOJn�XWDQ
HJQD�PlWQLQJDU�JMRUGHV�HQOLJW�NYDQWLWDWLY�GDWDLQVDPOLQJVPHWRG�Sn�DOOD�WUH�IDEULNHU�
0lWQLQJDUQD�JMRUGH�XQGHU�IOHUD�GDJDU�RFK�GHODGHV�XSS�L�QDMQLQJ��JMXWQLQJ�RFK�HIWHUDUEHWH�VRP
DOOD�WUH�SURFHVVHU�LQQHKnOOHU�IOHUD�ROLND�VWHJ�LQQHKnOODQGH�EnGH�YlUGHVNDSDQGH�RFK�LFNH
YlUGHVNDSDQGH�DUEHWVWLG��9LG�YDUMH�SURFHVV�WRJ�YL�WLG�Sn�FLUND����SnODU�DY�YDUMH�VRUW�I|U�DWW�In
HWW�JHQRPVQLWW��'HQ�LFNH�YlUGHVNDSDQGH�WLGHQ�VRP�IDQQV�YDU�QlU�PDWHULDO�WRJV�IUDP��SnODUQD
IO\WWDGHV�RFK�QlU�DUEHWHW�Sn�DQGUD�VlWW�I|UEHUHGGHV�HOOHU�QlU�HIWHUDUEHWH�JMRUGHV�VRP�VWlGQLQJ
RFK�ERUWWDJQLQJ�DY�PDWHULDO�RFK�YHUNW\J��'HQ�YlUGHVNDSDQGH�WLGHQ�VRP�PlWWHV�YDU�QDMQLQJ�DY
NRUJDUQD��JMXWQLQJ�VDPW�UHQJ|ULQJ�DY�GH�IlUGLJD�SnODUQD�QlU�|YHUIO|GLJ�EHWRQJ�WRJV�ERUW�IUnQ
VNDUYDU��EHUJVNRU�RFK�VSULFNULQJDU��9LG�VWDWLRQHU�GlU�IOHUD�XSSJLIWHU�XWI|UGHV�SDUDOOHOOW�RFK�GlU
YlUGHVNDSDQGH�RFK�LFNH�YlUGHVNDSDQGH�DNWLYLWHWHU�VNHGGH�VDPWLGLJW��Vn�KDU�GHQ�OlQJVWD
YlUGHVNDSDQGH�WLGHQ�DQYlQWV�YLG�EHUlNQLQJDU��5HVXOWDWHW�DY�PlWQLQJDUQD�ODGHV�LQ�L�HWW
H[FHOGRNXPHQW�GlU�PHGHOWLGHQ�I|U�HQ�SnOH�DY�YDUMH�VRUW�UlNQDGHV�XW�EnGH�I|U�F\NHOWLGHQ�Sn
YDUMH�VWDWLRQ�VDPW�GHQ�WRWDOD�WDNWWLGHQ�I|U�KHOD�IO|GHW�XSSGHODW�L�YlUGHVNDSDQGH�RFK�LFNH
YlUGHVNDSDQGH�WLG�

����$QDO\V�DY�LQIRUPDWLRQVLQVDPOLQJHQ
1lU�OLWWHUDWXUVWXGLHU��LQWHUYMXHU�RFK�PlWQLQJDU�IDQQV�Vn�JHQRPI|UGHV�DQDO\VHU�RFK�MlPI|UHOVHU
PHOODQ�GH�WUH�IDEULNHUQD��'HW�VRP�DQDO\VHUDV�lU�WLGHUQD�PHOODQ�GH�ROLND�SURFHVVHUQD�RFK
IDEULNHUQD�VDPW�DQGHOHQ�YlUGHVNDSDQGH�WLG�I|U�YDUMH�SURFHVV��9lUGHIO|GHVNDUWRUQD�YLVDU
SURFHVVHU�VRP�UHSUHVHQWHUDU�YlUGHVNDSDQGH�WLG�RFK�UnYDUXODJHU��PHOODQODJHU�RFK�VOXWODJHU
VRP�LFNH�YlUGHVNDSDQGH�WLG��,�YHUNOLJKHWHQ�LQQHKnOOHU�YDUMH�SURFHVV�EnGH�YlUGHVNDSDQGH�RFK
LFNH�YlUGHVNDSDQGH�WLG�VRP�HQGDVW�YLVDV�VRP�HQ�SURFHQWVDWV�XQGHU�YDUMH�GHOSURFHVV�L�NDUWDQ
PHQ�LQWH�lU�PHG�L�XWUlNQLQJDUQD��'lUI|U�JMRUGHV�WDEHOOHU�PHG�PHU�GHWDOMHUDG�LQIRUPDWLRQ�I|U
YDUMH�SURFHVV�GlU�GHW�VWnU�YLOND�DNWLYLWHWHU�GHW�JlOOHU�RFK�WLGHUQD�I|U�GHVVD��,
YlUGHIO|GHVNDUWRUQD�VWnU�GHW�lYHQ�DWW�WLGHQ�L�ODJHU�PHOODQ�JMXWQLQJ�RFK�XUO\IW�RFK�PHOODQ�XUO\IW
RFK�KlUGQLQJ�lU�QROO��'HWWD�WURWV�DWW�GHW�ILQQV�WLG�GlUHPHOODQ�VRP�SnODUQD�LQWH�EHDUEHWDV��PHQ
GHQ�WLGHQ�lU�LQUlNQDG�L�KlUGQLQJVSURFHVVHQ�Sn�JUXQG�DY�DWW�SnODUQD�E|UMDU�KlUGD�UHGDQ�L
IRUPDUQD�GLUHNW�HIWHU�JMXWQLQJHQ��1lU�UnYDUXODJUHW�EHUlNQDGHV�LQJLFN�HQGDVW�DUPHULQJ�WURWV�DWW
lYHQ�VSLUDO�RFK�QDMWUnG�DQYlQGV�RFK�L�ODJUHW�LQQDQ�JMXWQLQJHQ�WRJ�YL�HQGDVW�KlQV\Q�WLOO
NRUJDUQD�RFK�LQWH�EHUJVNRU��VNDUYDU�RFK�ULQJDU��'HWWD�EHURU�Sn�DWW�GHW�lU�DUPHULQJHQ�RFK
NRUJDUQD�VRP�KDU�VW|UVW�SnYHUNDQ�RFK�VW\U�WLOOYHUNQLQJHQ��6SLUDOHU�RFK�QDMWUnG�lU�HQNODUH�DWW
ODJHUKnOOD�lQ�DUPHULQJ�VRP�WDU�PHU�SODWV�RFK�lU�G\UDUH��.RUJDUQD�WLOOYHUNDV�VHGDQ�HIWHU�RUGHU
PHGDQ�EHUJVNRU��VNDUYDU�RFK�ULQJDU�ODJHUKnOOV�RFK�GlUI|U�LQWH�lU�OLND�NULWLVND�HOOHU�UHOHYDQWD
DWW�WD�PHG�L�YlUGHIO|GHVNDUWRUQD�

�



��7HRUL
/LWWHUDWXUV|NQLQJDU�RP�YlUGHIO|GHVDQDO\VHU�RFK�/HDQ�SURGXNWLRQ�JMRUGHV�IUnQ�VWDUW�I|U�DWW
I|UGMXSD�NXQVNDSHUQD�LQI|U�EHV|N�RFK�GDWDLQVDPOLQJ�Sn�IDEULNHUQD��6HQDUH�XQGHU�DUEHWHW
JMRUGHV�PHU�GHWDOMHUDGH�V|NQLQJDU�NULQJ�SURGXNWLRQVIO|GHQ�RFK�YHUNW\J�LQRP�/HDQ
SURGXNWLRQ�DQSDVVDW�WLOO�YDG�VRP�XSSPlUNVDPPDGHV�XQGHU�REVHUYDWLRQHUQD�RFK�PlWQLQJDUQD�
,QIRUPDWLRQHQ�VRP�DQYlQGHV�LQI|UVNDIIDGHV�IUnQ�YHWHQVNDSOLJD�DUWLNODU��UDSSRUWHU�VDPW�E|FNHU
RFK�IUlPVW�E|FNHU�VRP�DQYlQWV�L�WLGLJDUH�NXUVHU�LQRP�UHOHYDQWD�lPQHQ�

����/HDQ�3URGXNWLRQ
/LNHU�RFK�0HLHU��������V�����EHVNULYHU�PHG�HWW�FLWDW�IUnQ�7DLLFKL�2KQR��nU�������JUXQGHQ�WLOO
KXU�PDQ�XWIRUPDU�HWW�IO|GH�XWLIUnQ�SULQFLSHUQD�DY�/HDQ�SURGXNWLRQ�

³$OO�ZH�DUH�GRLQJ�LV�ORRNLQJ�DW�WKH�WLPH�OLQH�IURP�WKH�PRPHQW�WKH�FXVWRPHU�JLYHV�XV�DQ�RUGHU
WR�WKH�SRLQW�ZKHQ�ZH�FROOHFW�WKH�FDVK��$QG�ZH�DUH�UHGXFLQJ�WKDW�WLPH�OLQH�E\�UHPRYLQJ�WKH
QRQ�YDOXH�DGGHG�ZDVWHV�´

/HDQ�SURGXNWLRQ�KDQGODU�DOOWVn�RP�DWW�LGHQWLILHUD�RFK�HOLPLQHUD�GH�DNWLYLWHWHU�VRP�LQWH�lU
YlUGHVNDSDQGH�I|U�NXQGHQ��Vn�NDOODGH�VO|VHULHU��/LNHU�	�0HLHU���������'HWWD�lU�LQWH�EDUD�HQ
HQJnQJVI|UHWHHOVH��XWDQ�KDQGODU�RP�DWW�E\JJD�XSS�HQ�NXOWXU�GlU�GHWWD�VWlQGLJW�J|UV�I|U�DWW
NRQWLQXHUOLJW�I|UElWWUDV�RFK�XWYHFNODV��:RPDFN�RFK�-RQHV��������GHILQLHUDU�/HDQ�SURGXNWLRQ
XWLIUnQ�IHP�VWHJ��VSHFLILFHUD�YlUGH�I|U�YDUMH�SURGXNW��LGHQWLILHUD�YlUGHIO|GHW�I|U�YDUMH�SURGXNW�
VNDSD�HWW�IO|GH�XWDQ�QnJUD�DYEURWW��OnW�NXQGHQ�WD�YlUGH�IUnQ�WLOOYHUNDUHQ�RFK�WLOO�VLVW��VWUlYD
HIWHU�SHUIHNWLRQ��'H�PHQDU�DWW�/HDQ�SURGXNWLRQ�KDQGODU�RP�DWW�VSHFLILFHUD�YlUGH�RFK�VHGDQ
XWI|UD�GH�YlUGHVNDSDQGH�DNWLYLWHWHUQD�L�ElVWD�P|MOLJD�RUGQLQJ��XWI|UD�DNWLYLWHWHUQD�QlU�GH
HIWHUIUnJDV�RFK�DWW�KHOD�WLGHQ�EOL�PHU�HIIHNWLYD�L�XWI|UDQGHW�DY�DNWLYLWHWHUQD��$NWLYLWHWHU�NDQ
GlUHIWHU�GHODV�XSS�L�YlUGHVNDSDQGH��LFNH�YlUGHVNDSDQGH�PHQ�Q|GYlQGLJD�RFK�LFNH
YlUGHVNDSDQGH��:RPDFN�	�-RQHV���������'H�DNWLYLWHWHU�VRP�lU�LFNH�YlUGHVNDSDQGH�PHQ
Q|GYlQGLJD�NDQ�YDUD�H[HPSHOYLV�VWlGQLQJ��SDFND�EHVWlOOQLQJDU�HOOHU�WD�HPRW�OHYHUDQVHU�DY
PDWHULDO��'H�LFNH�YlUGHVNDSDQGH�SURFHVVHUQD�NDQ�HOLPLQHUDV�GLUHNW�PHGDQ�GH�LFNH
YlUGHVNDSDQGH�PHQ�Q|GYlQGLJD�SURFHVVHUQD�NDQ�PLQVNDV�HOOHU�HOLPLQHUDV�PHG�KMlOS�DY�ROLND
/HDQ�WHNQLNHU��/HDQ�SURGXNWLRQ�VRP�EHJUHSS�KDQGODU�RP�DWW�J|UD�PHU�RFK�PHU�RFK�VDPWLGLJW
DQYlQGD�PLQGUH�RFK�PLQGUH�UHVXUVHU��KHOD�WLGHQ�PHG�NXQGHQV�EHKRY�L�IRNXV��0LQGUH�UHVXUVHU
LQNOXGHUDU�H[HPSHOYLV�PLQGUH�WLG��SODWV��XWUXVWQLQJ�RFK�DQVWUlQJQLQJ��:RPDFN�	�-RQHV�
������

/HDQ�SURGXNWLRQ�lU�HQ�ILORVRIL�VRP�JUXQGDU�VLJ�L�7R\RWD�3URGXFWLRQ�6\VWHP��PHG�XUVSUXQJ
IUnQ�IRUGRQVNRQFHUQHQ�7R\RWD�L�-DSDQ��/LNHU���������'HWWD�SURGXNWLRQVV\VWHP�WRJV�IUDP�HIWHU
DQGUD�YlUOGVNULJHW�Gn�DQGUD�L�VDPPD�EUDQVFK�DQYlQGH�VLJ�DY�)RUGV�WUDGLWLRQHOOD
PDVVSURGXNWLRQ��YLONHW�LQWH�SDVVDGH�PDUNQDGHQ�L�-DSDQ��(Q�DQSDVVQLQJ�HIWHU�PDUNQDGHQV
HIWHUIUnJDQ�EOHY�VWDUWHQ�Sn�7R\RWD�3URGXFWLRQ�6\VWHP�VRP�JDY�HQ�IOH[LEHO�SURGXNWLRQ�PHG
NRUWD�OHGWLGHU��YLONHW�UHVXOWHUDGH�L�SURGXNWHU�PHG�K|J�NYDOLWH��SURGXNWLYLWHW�RFK
XWQ\WWMDQGHJUDG�DY�UHVXUVHU��/LNHU��������

�



'HW�ILQQV�PnQJD�ROLND�YHUNW\J�RFK�PHWRGHU�LQRP�/HDQ�SURGXNWLRQ��H[HPSHOYLV��6�RFK
YlUGHIO|GHVDQDO\V�VRP�DQYlQGV�L�GHWWD�DUEHWH��)|U�DWW�O\FNDV�PHG�/HDQ�SURGXNWLRQ�NUlYV�GRFN
PHU�lQ�GHVVD�PHWRGHU�RFK�YHUNW\J��/LNHU��������PHQDU�DWW�PnQJD�I|UHWDJ�WURU�DWW�GH�DUEHWDU
XWLIUnQ�/HDQ�SURGXNWLRQ�IDVW�GH�HJHQWOLJHQ�LQWH�J|U�GHW��)|U�DWW�LPSOHPHQWHUD�/HDQ�SURGXNWLRQ
NUlYV�LQWH�EDUD�HQ�XSSVlWWQLQJ�PHWRGHU�RFK�YHUNW\J��XWDQ�GHW�YLNWLJD�lU�DWW�KHOD�NXOWXUHQ
I|UlQGUDV�Sn�OnQJ�VLNW�WLOO�DWW�WlQND�RFK�DJHUD�HQOLJW�/HDQ�SURGXNWLRQ�L�YDUMH�VWHJ�DY�DUEHWHW�
LQWH�DWW�VH�GHW�VRP�HQEDUW�HWW�SURMHNW��/LNHU���������2OLND�/HDQ�YHUNW\J�NDQ�YDUD�HQNHOW�DWW
DQYlQGD�RFK�DQSDVVD�HIWHU�ROLND�YHUNVDPKHWHU��YLONHW�J|U�DWW�ILORVRILQ�SDVVDU�PnQJD�I|UHWDJ�
PHQ�I|U�DWW�LPSOHPHQWHUD�/HDQ�SURGXNWLRQ�IUnQ�JUXQGHQ�NUlYV�P\FNHW�DUEHWH�RFK�HWW
OnQJVLNWLJW�WlQNDQGH��'HW�NUlYHU�DWW�RUJDQLVDWLRQHQ�KDU�P|MOLJKHW�WLOO�DWW�XWI|UD�I|UlQGULQJDU
RFK�lYHQ�DWW�DOOD�LQEODQGDGH�lU�LQVDWWD�RFK�YLOOLJD�DWW�J|UD�I|UlQGULQJDU��/LNHU��������

������6O|VHULHU
,QRP�/HDQ�SURGXNWLRQ�GHILQLHUDV�VO|VHULHU�HOOHU�PXGD�VRP�GHW�KHWHU�Sn�-DSDQVND�VRP�GHQ�WLG
RFK�DUEHWH�L�SURFHVVHQ�VRP�LQWH�lU�YlUGHVNDSDQGH�I|U�NXQGHQ��/LNHU�	�0HLHU���������'H
VO|VHULHU�VRP�7R\RWD�KDU�LGHQWLILHUDW�lU���VW\FNHQ�VRP�NDQ�WLOOlPSDV�LQRP�SURGXNWXWYHFNOLQJ�
RUGHUWDJQLQJ�RFK�NRQWRUHW��PHQ�lYHQ�HWW���H��$OOD�����VO|VHULHUQD�OLVWDV�QHGDQ�

ż gYHUSURGXNWLRQ ��3URGXNWLRQ�VNHU�WLGLJDUH�HOOHU�L VW|UUH�YRO\PHU�lQ�NXQGHQ�HIWHUIUnJDU�
ż 9lQWDQ ��$UEHWDUH�VRP�LQWH�XWI|U�DUEHWH��WLOO�H[HPSHO Sn�JUXQG�DY�DWW�GHW�lU�VWRSS�L

SURGXNWLRQHQ�HOOHU�DWW�PDVNLQHUQD�VRP�|YHUYDNDV�DY�SHUVRQHQ�LQWH�KDU�QnJUD�SUREOHP�
ż 7UDQVSRUW ��0DWHULDO��SURGXNWHU�HOOHU�YDURU�L�EHDUEHWQLQJ VRP�WUDQVSRUWHUDV�
ż gYHUDUEHWH ��2Q|GLJW�DUEHWH�XWI|UV��H[HPSHOYLV�JHQRP DWW�SURGXFHUD�SURGXNWHU�PHG

HQ�K|JUH�NYDOLWHW�lQ�YDG�VRP�HIWHUIUnJDV�HOOHU�JHQRP�DWW�DUEHWD�LQHIIHNWLYW�Sn�JUXQG�DY
GnOLJ�YHUNW\JV��RFK�SURGXNWGHVLJQ�

ż /DJHU ��gYHUVNRWW�DY�ODJHU�LQQDQ��XQGHU�RFK�HIWHU SURFHVVHQ�VRP�RUVDNDU�OlQJUH
OHGWLGHU��WUDQVSRUW��RFK�ODJULQJVNRVWQDGHU�RFK�I|UVHQLQJDU�

ż 5|UHOVH ��5|UHOVH�VRP�XWI|UV�DY�GH�DQVWlOOGD�RFK�LQWH lU�YlUGHVNDSDQGH��H[HPSHOYLV
QlU�YHUNW\J�KlPWDV�HOOHU�OHWDV�HIWHU�

ż 2PDUEHWH ��.RUULJHULQJ��UHSDUDWLRQ�HOOHU�HUVlWWQLQJVSURGXNWLRQ VRP�NUlYV�QlU�DUEHWHW
LQWH�JMRUWV�UlWW�IUnQ�E|UMDQ�

ż 2XWQ\WWMDG�NUHDWLYLWHW ��7LG��IlUGLJKHWHU�RFK�I|UElWWULQJDU VRP�JnU�I|UORUDGH�JHQRP�DWW
LQWH�HQJDJHUD�HOOHU�O\VVQD�Sn�GH�DQVWlOOGD�

�������6
(Q�YHUNW\J�VRP�RIWD�DQYlQGV�LQRP�/HDQ�SURGXNWLRQ�lU��6��GHW�LQQHElU�DWW�VNDSD�HWW
QRUPDOOlJH�VRP�HOLPLQHUDU�LFNH�YlUGHVNDSDQGH�DNWLYLWHWHU�VRP�H[HPSHOYLV�DWW�OHWD�HIWHU
YHUNW\J�HOOHU�U|UHOVH�VRP�J|UV�I|U�DWW�KlPWD�YHUNW\J�RFK�PDWHULDO��/LNHU�	�0HLHU��������
1RUPDOOlJHW�VNDSDV�JHQRP�DWW�VRUWHUD��VWUXNWXUHUD�RFK�VWlGD��)|U�DWW�XSSUlWWKnOOD�GHWWD�RFK
P|MOLJJ|UD�VWlQGLJD�I|UElWWULQJDU�NUlYV�GHW�VHGDQ�DWW�PHGDUEHWDUQD�VWDQGDUGLVHUDU�DUEHWHW�RFK
VNDSDU�YDQRU��/LNHU�RFK�0HLHU��������EHVNULYHU��6�L�I|OMDQGH�VWHJ�

�



�� 6RUWHUD���VRUWHUD�RFK�UHQVD�ERUW�GHW�VRP�LQWH�DQYlQGV
�� 6WUXNWXUHUD���RUJDQLVHUD�RFK�VNDSD�HQ�SODWV�I|U�YDU�VDN
�� 6WlGD���J|U�UHQW�RFK�RUGQLQJ
�� 6WDQGDUGLVHUD���VNDSD�HWW�DUEHWVVlWW�VRP�XSSUlWWKnOOHU�GH�I|UVWD�WUH�VWHJHQ
�� 6NDSD�YDQRU���UHJHOEXQGHW�JUDQVND�DUEHWHW�I|U�DWW�GH�Q\D�VWDQGDUGHUQD�VND�ELEHKnOODV

������)O|GH
(Q�DY�/HDQV�SULQFLSHU�KDQGODU�RP�DWW�VNDSD�HWW�NRQWLQXHUOLJW�IO|GH��GlU�V\IWHW�lU�DWW�I|UD�XSS
SUREOHP�WLOO�\WDQ��/LNHU���������0DWHULDOHW�VND�Jn�LJHQRP�SURGXNWLRQHQ�L�HWW�MlPQW�RFK
NRQWLQXHUOLJW�IO|GH�PHG�Vn�OLWH�YlQWHWLG�VRP�P|MOLJW��'HWWD�LQQHElU�VPn�PHOODQODJHU�RFK�NRUWD
WUDQVSRUWVWUlFNRU�JHQRP�SURGXNWLRQHQ��'HW�RSWLPDOD�IO|GHW�lU�HQ�HQVW\FNVSURGXNWLRQ�GlU
PDWHULDOHW�IlUGDV�GLUHNW�IUnQ�GHOSURFHVV�WLOO�GHOSURFHVV�XWDQ�QnJRQ�YlQWHWLG�RFK�GlU�LQJD
PHOODQODJHU�ILQQV��7LOOYHUNQLQJHQ�lU�GUDJDQGH�RFK�LQQHElU�DWW�HQ�VWDWLRQ�LQWH�WLOOYHUNDU�QnJRW
I|UHQV�GHW�EHK|YV�Sn�GHQ�HIWHUI|OMDQGH�VWDWLRQHQ��/LNHU��������EHVNULYHU�GRFN�VYnULJKHWHUQD
PHG�HWW�HQVW\FNVIO|GH��H[HPSHOYLV�RMlPQD�F\NHOWLGHU�J|U�GHW�VYnUW�DWW�KD�HWW�WDNWDW�IO|GH��GlU
DOOD�VWDWLRQHU�MREEDU�L�VDPPD�WDNW�RFK�GlUI|U�lU�RIWD�EXIIHUWDU�Q|GYlQGLJD��(QVW\FNVIO|GH�VHV
PHU�VRP�HQ�PnOELOG�RFK�HWW�IO|GH�VND�GlUI|U�VWUlYD�PRW�PLQGUH�SDUWLHU��NRUWD�DYVWnQG�PHOODQ
SURFHVVHU�RFK�DWW�KnOOD�PDWHULDOHW�L�NRQWLQXHUOLJ�U|UHOVH�

������-XVW�LQ�7LPH
-XVW�LQ�WLPH��-,7��LQQHElU�DWW�UlWW�GHO��L�UlWW�PlQJG�lU�Sn�UlWW�SODWV�YLG�UlWW�WLGSXQNW��/LNHU�	
0HLHU���������-,7�NUlYV�L�HQ�SURGXNWLRQ�I|U�DWW�VNDSD�HWW�IO|GH�PHG�GUDJDQGH�V\VWHP�RFK�lU�HQ
YLNWLJ�GHO�I|U�DWW�HOLPLQHUD�VO|VHULHU��(Q�SURGXNWLRQ�PHG�GUDJDQGH�V\VWHP�VWDUWDU�SURGXNWLRQHQ
QlU�EHKRY�ILQQV��H[HPSHOYLV�DWW�HQ�RUGHU�IUnQ�NXQG�LQNRPPLW��)|UGHODUQD�PHG�HWW�GUDJDQGH
V\VWHP�RFK�IO|GH�lU�DWW�GHW�lU�IOH[LEHOW�RFK�HQNHOW�DWW�VWlOOD�RP�VDPW�DWW�GHW�LQWH�VNDSDV
RQ|GLJD�VO|VHULHU�L�IRUP�DY�ODJHU��|YHUSURGXNWLRQ�RFK�|YHUDUEHWH��0HQ�I|U�DWW�GHWWD�VND
IXQJHUD�lU�GHW�YLNWLJW�DWW�WDNWWLGHQ�PRWVYDUDU�GH�I|UYlQWQLQJDU�VRP�ILQQV�I|U�DWW�OHGWLGHQ�RFK
YlQWDQ�I|U�NXQG�LQWH�VND�EOL�I|U�OnQJ��'HW�lU�Gn�YLNWLJW�DWW�PDWHULDOHW�lU�Sn�SODWV�L�UlWW�PlQJG
RFK�L�UlWW�WLG�YLG�WLOOYHUNQLQJHQ�I|U�DWW�DOOW�VND�IO\WD�Sn�

������9lUGHIO|GHVDQDO\V
9lUGHIO|GHVDQDO\V�lU�HWW�YHUNW\J�VRP�DQYlQGV�I|U�DWW�YLVXDOLVHUD�HWW�YlUGHIO|GH��5RWKHU�RFK
6KRRN��������EHVNULYHU�HWW�YlUGHIO|GH�VRP�DOOD�GH�YlUGHVNDSDQGH�RFK�LFNH�YlUGHVNDSDQGH
DNWLYLWHWHU�VRP�VNHU�I|U�DWW�WD�HQ�SURGXNW�IUDP�JHQRP�IO|GHW��IUnQ�UnPDWHULDO�WLOOV�GHW�QnU
NXQGHQ��*HQRP�DWW�YLVXDOLVHUD�YlUGHIO|GHW�VNDSDV�HQ�KHOKHWVELOG�DY�IO|GHW�EnGH�JlOODQGH
PDWHULDO�RFK�LQIRUPDWLRQ�RFK�VNDSDU�P|MOLJKHW�DWW�V\QOLJJ|UD�KXU�KHOD�SURGXNWLRQVIO|GHW�NDQ
I|UElWWUDV��VH�ILJXU����

��



)LJXU����([HPSHO�Sn�HQ�YlUGHIO|GHVNDUWD�

(Q�YlUGHIO|GHVDQDO\V�J|UV�JHQRP�DWW�ULWD�XSS�YDUMH�SURFHVV�L�IO|GHW�VRP�PDWHULDO�RFK
LQIRUPDWLRQ�JHQRPJnU��/DQJVWUDQG���������%HURHQGH�Sn�VLWXDWLRQ�RFK�XWJnQJVOlJH�NDQ�ROLND
LQIRUPDWLRQ�YDUD�DQYlQGEDU��GlU�GH�YDQOLJDVWH�VRP�DQJHV�YLG�YDUMH�SURFHVV�lU�F\NHOWLG��&�7�
RFK�SURFHVVWLG��3�7���bYHQ�VWlOOWLG��NDSDFLWHW�RFK�DUEHWVNUDIW�lU�H[HPSHO�Sn�GDWD�VRP�NDQ
DQJHV��0HOODQODJHU��PDWHULDOODJHU�RFK�VOXWODJHU�DQJHV�PHOODQ�SURFHVVHUQD��8QGHU�SURFHVVHUQD
DQJHV�SURFHVVWLG�RFK�YlQWHWLG�Sn�HQ�OLQMH�VRP�JnU�XSS�RFK�QHU��GlU�GH�|YUH�WLGHUQD�lU
YlQWHWLGHU�RFK�GH�XQGUH�lU�SURFHVVWLGHU��,�VOXWHW�EHUlNQDV�GHQ�WRWDOD�OHGWLGHQ��WRWDO�SURFHVVWLG
RFK�SURGXNWLRQHQV�HIIHNWLYLWHW�JHQRP�QHGDQVWnHQGH�IRUPOHU��VH�WDEHOO����

7DEHOO����)RUPOHU�VRP�DQYlQGV�YLG�EHUlNQLQJDU�L�YlUGHIO|GHVDQDO\VHUQD�

%HJUHSS )RUPHO

7DNWWLG WLOOJlQJOLJ�SURGXNWLRQVWLG���JHQRPVQLWWOLJ�HIWHUIUnJDQ

/HGWLG WRWDO�SURFHVVWLG���WRWDO�YlQWHWLG

3URGXNWLRQHQV�HIIHNWLYLWHW WRWDO�SURFHVVWLG���OHGWLG

9lQWHWLG WDNWWLG�
�ODJHUQLYn

9LVXDOLVHULQJHQ�DY�HQ�SURGXNWLRQ�VRP�HQ�YlUGHIO|GHVNDUWD�JHU�NDQ�KMlOSD�WLOO�DWW�LGHQWLILHUD
VO|VHULHU�RFK�|ND�GHQ�YlUGHVNDSDQGH�WLGHQ��5RWKHU�	�6KRRN���������(Q�WLOO�NDUWD�PHG�HWW
IUDPWLGD�WLOOVWnQG�NDQ�GlUHIWHU�XWIRUPDV�I|U�DWW�KD�VRP�HQ�ULNWOLQMH�PRW�I|UElWWULQJDU��GlU�GHQ
LFNH�YlUGHVNDSDQGH�WLGHQ�UHGXFHUDV�RFK�IO|GHW�lU�XWIRUPDW�XWLIUnQ�/HDQV�SULQFLSHU�

*HQRP�DWW�VNDSD�HQ�YlUGHIO|GHVDQDO\V�YLVXDOLVHUDV�SURGXNWLRQHQ�RFK�HQ�ELOG�RP�HWW�IUDPWLGD
WLOOVWnQG�NDQ�VNDSDV��lYHQ�HQ�W\GOLJ�JHPHQVDP�YLVLRQ�I|U�IUDPWLGHQ��/LNHU�	�0HLHU��������

��



��5HVXOWDW
,�UHVXOWDWNDSLWOHW�EHVNULYV�RFK�DQDO\VHUDV�GHW�QXYDUDQGH�OlJHW��1XOlJHVEHVNULYQLQJDUQD�lU
XSSGHODGH�I|U�YDUMH�IDEULN�RFK�VHGDQ�SUHVHQWHUDV�GH�PlWQLQJDU�RFK�EHUlNQLQJDU�VRP�JMRUWV�L
IRUP�DY�WDEHOOHU�RFK�PHG�WLOOK|UDQGH�VNULIWOLJD�EHVNULYQLQJDU�

����%HVNULYQLQJ�DY�QXYDUDQGH�OlJH
%HVNULYQLQJ�DY�QXYDUDQGH�OlJH�lU�JMRUW�Sn�GH�WUH�ROLND�IDEULNHUQD�RFK�GHW�VRP�O\IWV�lU
PDWHULDO��RFK�NRPPXQLNDWLRQVIO|GHW��IDEULNVOD\RXW��GH�ROLND�SURFHVVHUQD��VYLQQ�VDPW
VO|VHULHU��'H�SURFHVVHU�VRP�ILQQV�GHPRQVWUHUDV�L�QHGDQ�L�ILJXU���RFK�GHQ�VNLOOQDGHQ�VRP�ILQQV
PHOODQ�IDEULNHUQD�lU�KXUXYLGD�EHWRQJHQ�EODQGDV�Sn�SODWV�HOOHU�N|SV�LQ�

)LJXU����3URFHVVNDUWD�

������6M|YLN
3URGXNWLRQVDQOlJJQLQJHQ�L�6M|YLN�KDU�VHGDQ�E\JJQDWLRQ�YDULW�lPQDG�I|U�EHWRQJYHUNVDPKHW�
lYHQ�LQQDQ�3HDE�IO\WWDGH�YHUNVDPKHWHQ�GLW�RFK�GlUI|U�lU�IDEULNHQ�YlO�DQSDVVDG�I|U�GHWWD�
*HQRP�KHOD�IDEULNHQ�JnU�HQ�UlOV�PHG�YDJQDU�RFK�SURGXNWLRQHQ�VNHU�OlQJV�PHG�GHQQD�I|U�DWW
XQGHUOlWWD�WUDQVSRUWHU��VH�ILJXU�����'HW�ILQQV�I\UD�WUDYHUVHU�Sn�EHWRQJDYGHOQLQJHQ�VRP�DQYlQGV
I|U�DWW�HQNHOW�RFK�VlNHUW�XWI|UD�O\IW�DY�PDWHULDO��YDUMH�WUDYHUV�KDU�HQ�PD[LPDO�ODVWYLNW�Sn���
WRQ�

��



)LJXU����/D\RXW�L�6M|YLN�

3URGXNWLRQVSURFHVVHQ�E|UMDU�L�GHQ�K|JUD�lQGHQ�DY�IDEULNHQ�VRP�LOOXVWUHUDV�RYDQ�L�ILJXU����GlU
PDWHULDOOHYHUDQVHU�NRPPHU�LQ�I|U�DWW�VHGDQ�OlJJDV�L�ODJHU��(IWHU�ODJUHW�I|OMHU
QDMQLQJVVWDWLRQHQ��GlUHIWHU�JMXWIRUPDUQD�RFK�VLVW�EHWRQJVWDWLRQHQ�GlU�EHWRQJ�EODQGDV�I|U�DWW
VHGDQ�I\OODV�L�IRUPDUQD��8QGHU�QDWWHQ�OLJJHU�SnODUQD�L�IRUPDUQD�I|U�DWW�KlUGDV�RFK�VHGDQ�O\IWV
GH�XSS�Sn�YDJQDUQD�RFK�N|UV�XW�YLD�UlOVHQ�WLOO�ODJHUJnUGHQ�VRP�lU�SUHFLV�XWDQI|U�DQGUD�lQGHQ
DY�IDEULNHQ��bYHQ�Sn�ODJHUJnUGHQ�ILQQV�WYn�WUDYHUVHU�VRP�DQYlQGV�YLG�XWODVWQLQJ�DY�IlUGLJ
SURGXNW�WLOO�ODJHU�VDPW�YLG�ODVWQLQJ�DY�DYJnHQGH�OHYHUDQVHU�WLOO�NXQG�

'HW�ILQQV�HQ�NOLSS��RFK�ULNWPDVNLQ�I|U�DWW�VMlOYD�KDQWHUD�DUPHULQJ��PHQ�GHQ�DQYlQGV�LQWH�L
QXOlJHW�RFK�DUPHULQJ�N|SV�LVWlOOHW�LQ�IlUGLJNOLSSW��)DEULNHQ�WLOOYHUNDU�VLQ�HJQD�EHWRQJ�RFK
GHWWD�VNHU�SDUDOOHOOW�PHG�I\OOQLQJ�DY�IRUPDUQD��GlU�EHWRQJ�EHVWlOOV�L�RPJnQJDU�RP�HQ
NXELNPHWHU�EHWRQJ��%HWRQJ�I\OOV�L�JMXWIRUPDUQD�PHG�KMlOS�DY�HQ�EHWRQJEDVN�VRP�U\PPHU�WYn
NXELNPHWHU�EHWRQJ�RFK�NDQ�I\OOD�L�HQ�UlQQD�nW�JnQJHQ�

9LG�QDMQLQJVVWDWLRQHQ�XWI|UV�DOOW�DUEHWH�PDQXHOOW�GlU�YDQOLJWYLV�WYn�DUEHWDUH�QDMDU�DUPHULQJ�I|U
KDQG��'HVVD�WLOOYHUNDV����VW\FNHQ�nW�JnQJHQ�I|U�DWW�VHGDQ�O\IWDV�WLOO�PHOODQODJHU�LQQDQ�GH�OlJJV
L�IRUPDUQD��'HW�ILQQV�63��IRUPDU�PHG�NDSDFLWHW�I|U�����PHWHU�SnOH��XW|YHU�GHW�ILQQV
63��IRUPDU�RFK�VSHFLDOIRUPDU�I|U�GH�SnODU�VRP�WLOOYHUNDV�PHU�VlOODQ��9DUMH�IRUP�KDU���
UlQQRU�RFK�NDQ�EHURHQGH�Sn�OlQJG�DY�SnOH�U\PPD�ROLND�PnQJD�SnODU��%HURHQGH�Sn�RP�GHW�lU
HQ�PHOODQSnOH��|YHUSnOH�HOOHU�XQGHUSnOH�ILQQV�GHW�ROLND�EHVODJ�VRP�DQYlQGV��GHVVD�EHVODJ�O\IWV
L�IRUPDUQD�PHG�WUDYHUVHQ�RFK�HWW�LOlJJQLQJVYHUNW\J�PHG�SODWV�I|U�IHP�EHVODJ�

��



8WIRUPQLQJHQ�DY�IDEULNHQ�J|U�DWW�SURGXNWLRQ�RFK�OHYHUDQVHU�VPLGLJW�NDQ�VNH�XWDQ�DWW�SnYHUND
YDUDQGUD��'H�ROLND�GHOSURFHVVHUQD�SnYHUNDU�GlUHPRW�YDUDQGUD�RFK�HWW�OlQJUH�VWRSS�Sn�QnJRQ
VWDWLRQ�NDQ�VWRSSD�XSS�KHOD�SURGXNWLRQHQ��H[HPSHOYLV�RP�GHW�lU�P\FNHW�XWODVWQLQJ�I|U
OHYHUDQV�KLQQV�LQWH�GH�IlUGLJD�SnODUQD�DWW�ODVWDV�WLOO�ODJHU�RFK�Gn�ILQQV�GHW�LQJHQ�SODWV�I|U�DWW
OlJJD�Q\D�SnODU�RFK�GlUDY�NDQ�GH�LQWH�O\IWD�XU�I|U�DWW�E|UMD�JMXWD�Q\D�SnODU��$OOD�SURFHVVHUQD�lU
EHURHQGH�DY�DWW�GHQ�I|UHJnHQGH�GHOHQ�L�IO|GHW�lU�NODU�Gn�PHOODQODJHU�lU�EHJUlQVDGH�

(QOLJW�HQ�DY�GH�LQWHUYMXDGH�lU�GH�YDQOLJDVWH�RUVDNHUQD�WLOO�VWRSS�L�IDEULNHQ�WHNQLVND�SUREOHP�
DWW�WUDYHUVHUQD�LQWH�JnU�DWW�N|UD�HOOHU�DWW�GHW�lU�QnJRW�IHO�Sn�EHWRQJEODQGDUHQ��0DWHULDOEULVW�Sn
JUXQG�DY�VHQD�OHYHUDQVHU�NDQ�RFNVn�VNDSD�VWRSS�L�SURGXNWLRQ�RFK�VWRUD�OHYHUDQVHU�DY�PDWHULDO
VRP�NUlYHU�UHVXUVHU�I|U�DWW�WD�HPRW�RFK�OlJJD�LQ�Sn�ODJHU�

3URGXNWLRQVSODQHULQJHQ�XWI|UV�HIWHU�YDG�VRP�I|UYlQWDV�Jn�nW��DOOWVn�GH�RUGHU�VRP�lU�ODJGD��Gn
lYHQ�HWW�YLVVW�ODJHU�ILQQV�UlNQDV�RUGHUQD�ERUW�LIUnQ�ODJHUVDOGRW�RFK�VHGDQ�I\OOV�GHW�VRP�EHK|YV
Sn��'HW�VNHU�RIWD�I|UlQGULQJDU�L�RUGHU�VRP�NDQ�J|UD�DWW�ODJUHW�|NDU�HPHOODQnW��PHQ�EUXNDU
YDQOLJWYLV�IXQJHUD�DWW�DQYlQGD�L�HWW�VHQDUH�SURMHNW��3URGXNWLRQHQ�SODQHUDV�YHFNRYLV�YLONHW
NRPPXQLFHUDV�YLD�HQ�WDYOD��GlU�VHGDQ�DUEHWDQGH�I|UPDQ�WLOOVDPPDQV�PHG�EHWRQJDUEHWDUH�InU
VW\UD�GHQ�GDJOLJD�SODQHULQJHQ�DY�SURGXNWLRQ�XWLIUnQ�YDG�VRP�SDVVDU�ElVW�

(IWHUVRP�DWW�DOOW�DUEHWH�XWI|UV�PDQXHOOW�KDU�GHQ�PlQVNOLJD�IDNWRUQ�RFK�DUEHWDUQD�VWRU�SnYHUNDQ
Sn�SURGXNWLRQHQ��(UIDUHQKHW�RFK�YDQD�ELGUDU�WLOO�HQ�PHU�HIIHNWLY�SURGXNWLRQ�VDPWLGLJW�VRP
ULVNHQ�ILQQV�DWW�DUEHWH�XWI|UV�VODUYLJW�RFK�VNDSDU�RPDUEHWH�EHUlWWDU�HQ�IDEULNVDUEHWDUH�L�6M|YLN�
+DQ�PHQDU�lYHQ�DWW�HQ�VWRU�VNLOOQDG�Sn�HIIHNWLYLWHWHQ�PlUNV�QlU�QnJRQ�PHGDUEHWDUH�LQWH�lU�Sn
MREEHW�RFK�QnJRQ�DQQDQ�PHG�PLQGUH�YDQD�InU�XWI|UD�GHQQHV�DUEHWVXSSJLIW�

'H�VWDWLRQHU�VRP�ELGUDU�WLOO�VYLQQ�lU�NOLSS��RFK�ULNWPDVNLQHQ��EHWRQJVWDWLRQHQ�RFK
QDMVWDWLRQHQ��.OLSS��RFK�ULNWPDVNLQHQ�NDQ�JH�NURNLJ�DUPHULQJ�VRP�LQWH�NDQ�DQYlQGDV�YLONHW
WLOO�VWRU�GHO�lU�Sn�JUXQG�DY�NRPSHWHQVEULVW�EHUlWWDU�DUEHWDQGH�I|UPDQ�L�6M|YLN��GHW�KDU�LQWH
IXQQLWV�WLG�RFK�P|MOLJKHW�I|U�SHUVRQDO�DWW�OlUD�VLJ�DQYlQGD�PDVNLQHQ�L�QXOlJHW��3n
EHWRQJVWDWLRQHQ�lU�GHW�VYnUW�DWW�EHVWlOOD�H[DNW�UlWW�PlQJG�EHWRQJ�RFK�GlUI|U�EOLU�GHW�RIWD�OLWH
|YHU�VRP�HM�JnU�DWW�VSDUD�WLOO�QlVWNRPPDQGH�GDJ�RFK�Gn�InU�NDVVHUDV��bYHQ�EHWRQJUHVWHU�IUnQ
GH�IlUGLJD�SnODUQD�EOLU�NYDU�L�IRUPDUQD�QlU�GHVVD�EU\WV�XU��9LG�QDMVWDWLRQHQ�DQYlQGV�VPn
QDMWUnGDU�YLOND�OlWW�KDPQDU�Sn�JROYHW�RFK�VlOODQ�SORFNDV�XSS�XWDQ�LVWlOOHW�VOlQJV��3nODU�VRP
LQWH�OHYHU�XSS�WLOO�NUDYHQ�EHK|YHU�HM�NDVVHUDV�XWDQ�NDQ�RIWD�VlOMDV�I|U�DQQDW�V\IWH�

9LG�LQWHUYMX�PHG�6M|YLNV�DUEHWDQGH�I|UPDQ�ILFN�KDQ�IUnJDQ�RP�GHW�ILQQV�QnJRQ�HUIDUHQKHW�DY
/HDQ�SURGXNWLRQ�LQRP�IDEULNHQ��³1DGD´�YDU�KDQV�VYDU�YLONHW�GH�DQGUD�LQWHUYMXSHUVRQHUQD
RFNVn�VWlPGH�LQ�PHG��,QJHQ�WLGLJDUH�HUIDUHQKHW�DY�/HDQ�SURGXNWLRQ�ILQQV�EODQG�GHP�VRP
DUEHWDU�L�6M|YLN�RFK�XSSIDWWQLQJHQ�lU�DWW�HUIDUHQKHWHQ�lU�YlOGLJW�EHJUlQVDG�|YHUODJ�Sn�3HDE�
'HW�VNHU�L�QXOlJHW�LQJHW�DNWLYW�DUEHWH�PHG�I|UElWWULQJDU�XWDQ�VWDQQDU�RIWD�YLG�I|UVODJ�VRP
VHGDQ�LQWH�WHVWDV�HOOHU�LQI|UV��0\FNHW�DY�DUEHWHW�DQJHV�VNH�Sn�YDQD�RFK�UXWLQ�YLONHW�HQOLJW
PHGDUEHWDUQD�I|UVYnUDU�P|MOLJKHWHQ�DWW�VH�I|UElWWULQJVP|MOLJKHWHU��GH�NDOODU�VLJ�VMlOYD
³KHPPDEOLQGD´�

��



0HG�GH�����VO|VHULHUQD�VRP�XWJnQJVSXQNW�KDU�VO|VHULHU�L�IO|GHW�LGHQWLILHUDWV�PHG�KMlOS�DY
REVHUYDWLRQHU�RFK�LQWHUYMXHU��6O|VHUL�L�IRUP�DY�WUDQVSRUW�VNHU�L�IDEULNHQ�Gn�WUDYHUVHUQD�N|UV
IUDP�RFK�WLOOEDND�|YHU�KHOD�IDEULNHQ�PHG�EHJUlQVDG�KDVWLJKHW��EnGH�I|U�I|UIO\WWQLQJ�DY
PDWHULDO�RFK�SnODU��(WW�ODJHU�DY�IlUGLJD�SnODU�ILQQV�I|U�DWW�NXQQD�YDUD�PHU�IOH[LEHO�L
WLOOYHUNQLQJHQ��GH�JlOOHU�IUDPI|UDOOW�GH�PHVW�VnOGD�SnODUQD�I|U�DWW�JH�P|MOLJKHW�WLOO�DWW�WD
VSHFLDOEHVWlOOQLQJDU�RFK�WD�HPRW�IOHU�RUGHU��2IWD�VNHU�I|UlQGULQJ�L�RUGHU�VRP�RFNVn�ELGUDU�WLOO
|NDW�ODJHU�Gn�SnODUQD�InU�ODJUDV�WLOO�HWW�VHQDUH�SURMHNW��(WW�DQQDW�VO|VHUL�lU�YlQWDQ��YLONHW�ILQQV�L
NRUWD�VWXQGHU�Sn�GH�VWDWLRQHU�GlU�IOHUD�DUEHWDU�QlU�H[HPSHOYLV�HQ�DY�GH�KlPWDU�PDWHULDO�PHG
WUDYHUVHQ��9LVVD�SURFHVVHU�HOOHU�VWDWLRQHU�NUlYHU�YLVV�NRPSHWHQV�HOOHU�HUIDUHQKHW�PHQ�L�QXOlJHW
LQQHKDV�GHWWD�HQGDVW�DY�HQ�HOOHU�In�SHUVRQHU��GHW�ILQQV�SHUVRQHU�VRP�YLOO�OlUD�VLJ�PHQ�LQWH�InWW
P|MOLJKHW�YLONHW�NDQ�NODVVDV�VRP�RXWQ\WWMDG�NUHDWLYLWHW��'HW�ILQQV�L�QXOlJHW�LQJD�EHVWlPGD
SODWVHU�I|U�DOOD�YHUNW\J�XWDQ�GH�OlJJV�L�DQVOXWQLQJ�WLOO�VWDWLRQHUQD�GlU�GH�DQYlQGV�RFK�InU�SODWV�

8WLIUnQ�VDPWOLJD�LQWHUYMXHU�VDPW�REVHUYDWLRQHU�VRP�XWI|UWV�DQVHV�NRPPXQLNDWLRQHQ�Sn
IDEULNHQ�YDUD�JRG�L�QXOlJHW��DUEHWDQGH�I|UPDQ�VlJHU�WLOO�RFK�PHG�³NRPPXQLNDWLRQHQ�IXQNDU
MlYOLJW�MlWWHEUD´��9DUMH�PRUJRQ�KnOOV�HWW�P|WH�GlU�GHW�W\GOLJW�NRPPXQLFHUDV�LQIRUPDWLRQ�RP
ROLND�KlQGHOVHU�RFK�GDJHQV�WLOOYHUNQLQJ��L�VOXWHW�DY�GDJHQ�VNHU�lYHQ�HQ�DYVWlPQLQJ�DY�KXU
GDJHQ�JnWW��0nQDGVP|WHQ�VNHU�I|U�DWW�I|UPHGOD�LQIRUPDWLRQ�RFK�I|UD�GLVNXVVLRQHU�RP
I|UElWWULQJDU�HOOHU�DQGUD�DNWXHOOD�lPQHQ��0\FNHW�IRNXV�OLJJHU�Sn�PXQWOLJ�RFK�GLUHNW
NRPPXQLNDWLRQ�PHOODQ�EnGH�FKHIHU�RFK�DUEHWDUH�VRP�VNHU�GDJOLJHQ�

������9lVWHUnV
,�9lVWHUnV�SURGXNWLRQVDQOlJJQLQJ�ILQQV�SRUWDU�I|U�LQJnHQGH�PDWHULDO�RFK�XWJnHQGH�IlUGLJ
SURGXNW�L�VDPPD�lQGH�DY�IDEULNHQ��YLONHW�LOOXVWUHUDV�L�ILJXU���QHGDQ��L�WDNHW�ILQQV�WYn�WUDYHUVHU
VRP�DQYlQGV�YLG�WUDQVSRUW�DY�PDWHULDO�RFK�SnODU�PHG�PD[YLNW������WRQ��3URGXNWLRQHQ�VWDUWDU
OlQJVW�ERUW�IUnQ�SRUWDUQD�GlU�QDMQLQJVVDWLRQ�VDPW�DUPHULQJVODJHU�ILQQV��VHGDQ�NRPPHU�HQ
ODJHUSODWV�I|U�IlUGLJD�NRUJDU��GlUHIWHU�OLJJHU�JMXWIRUPDUQD�RFK�WLOO�VLVW�HWW�ODJHU�DY�EHVODJ�
%HWRQJ�RFK�DUPHULQJ�OHYHUHUDV�IlUGLJW�WLOO�IDEULNHQ��EHWRQJOHYHUDQVHU�VNHU�NRQWLQXHUOLJW�XQGHU
JMXWQLQJVSURFHVVHQ�DY�HWW�I|UHWDJ�L�QlURPUnGHW�RFK�W|PV�YLD�HQ�UlQQD�L�YlJJHQ�L�DQVOXWQLQJ�WLOO
HQD�SRUWHQ�

��



)LJXU����/D\RXW�L�9lVWHUnV�

/LNW�IDEULNHQ�L�6M|YLN�VNHU�QDMQLQJ�KHOW�PDQXHOOW�GlU�WUH�DUEHWDUH�QDMDU����VW\FNHQ�NRUJDU�nW
JnQJHQ�I|U�DWW�VHGDQ�O\IWDV�WLOO�PHOODQODJHU�GlU�GH�OLJJHU�WLOO�QlVWNRPPDQGH�GDJ��'DJHQ�HIWHU
O\IWV�NRUJDUQD�L�JMXWIRUPDUQD�RFK�VHGDQ�OlJJV�VNDUYDU�L�VRP�O\IWV�WLOO�IRUPDUQD�PHG�WUDYHUV�I|U
DWW�VHGDQ�OlJJDV�L�HQ�RFK�HQ�I|U�KDQG��9LG�JMXWQLQJVSURFHVVHQ�DQYlQGV�HQ�EHWRQJEDVN�VRP
U\PPHU�����NXELNPHWHU�EHWRQJ�RFK�KDU�P|MOLJKHW�DWW�W|PPD�L�HQ�UlQQD�HOOHU�I\UD�UlQQRU�nW
JnQJHQ��HQ�OHYHUDQV�DY�EHWRQJ�lU���HOOHU�����NXELNPHWHU��'DJHQ�HIWHU�DWW�SnODUQD�JMXWLWV�RFK�GH
KlUGDW�L�IRUP�|YHU�QDWWHQ�O\IWV�GH�XU�IRUPHQ�I|U�DWW�OlJJDV�Sn�HQ�YDJQ�YLG�HQD�lQGHQ�DY
IDEULNHQ�

,�GH�LQWHUYMXHU�RFK�REVHUYDWLRQHU�VRP�J|UV�IUDPNRPPHU�DWW�DOOD�WUH�SURFHVVHU�Sn�VDPPD�VlWW
VRP�L�6M|YLN�L�K|J�JUDG�lU�EHURHQGH�DY�YDUDQGUD�RFK�GHW�lU�GlUI|U�YLNWLJW�PHG
NRPPXQLNDWLRQHQ�GHP�HPHOODQ��3URGXNWLRQVSODQHUDUHQ�J|U�YHFNRYLVD�SURGXNWLRQVVFKHPDQ
GlU�GHW�IUDPNRPPHU�YDG�RFK�KXU�PnQJD�DY�YDUMH�VRUW�VRP�VND�WLOOYHUNDV�YDUMH�GDJ�RFK�GHQQD
LQIRUPDWLRQ�ILQQV�Sn�WDYORU�YLG�EnGH�QDMQLQJ��RFK�EHWRQJVWDWLRQHQ��3URJQRVHQ�I|U�YHFNDQ
VWlPPHU�RIWD�LQWH�KHOW�Gn�RUGHU�L�VWRU�XWVWUlFNQLQJ�lQGUDV�HIWHU�KDQG�RFK�SURGXNWLRQVVFKHPDW
EHK|YHU�GlUI|U�lQGUDV��PHQ�GHWWD�VNHU�VHQDVW�GDJHQ�LQQDQ�GHW�VND�WLOOYHUNDV�

��



2P�HQ�SnJnHQGH�RUGHU�VRP�UHGDQ�WLOOYHUNDV�lQGUDV�Vn�NDVVHUDV�LQWH�SnODUQD�XWDQ�OlJJV�LVWlOOHW
Sn�ODJHU��3nODU�VRP�GlUHPRW�LQWH�OHYHU�XSS�WLOO�NUDYHQ�InU�VlOMDV�VRP�XQGHUOlJJ�HOOHU�OLNQDQGH
WLOO�HWW�OlJUH�SULV�I|U�DWW�XQGYLND�VYLQQ��'HW�VYLQQHW�VRP�ILQQV�lU�EHWRQJHQ�VRP�EOLU�NYDU�L
VOXWHW�Sn�GDJHQ�RFK�GHW�PHVWD�DY�GHQ�DQYlQGV�I|U�DWW�WLOOYHUND�XQGHUOlJJ��PHQ�OLWH�VN|OMV�XW
YDUMH�GDJ�RFK�DUEHWDQGH�I|UPDQ�EHUlWWDU�YLG�LQWHUYMX�DWW�GH�KDU�VRP�JUlQV�DWW�VN|OMD�XW�PD[���
OLWHU�YDUMH�GDJ�

7DNWWLGHQ�EHJUlQVDV�Sn�JUXQG�DY�DWW�GH�YHUNW\J�RFK�KMlOSPHGHO�VRP�DQYlQGV�JnU�L�HWW
EHJUlQVDW�WHPSR�VDPW�GHQ�WUnQJD�IDEULNV\WDQ�VRP�J|U�DWW�EHWRQJSnODUQD�PnVWH�I|UIO\WWDV�HQ
OlQJUH�VWUlFND�VDPW�YULGDV����JUDGHU�YLG�XUO\IW�Gn�YDJQHQ�GH�WUDQVSRUWHUDV�XW�WLOO�ODJUHW�Sn
HQGDVW�NRPPHU�LQ�IUnQ�HWW�KnOO�RFK�VWnU�Gn�YLQNHOUlWW�PRW�JMXWIRUPDUQD��VH�ILJXU�����3n�JUXQG
DY�DWW�IDEULNV\WDQ�lU�EHJUlQVDG�NDQ�LQWH�DUPHULQJVOHYHUDQVHQ�VNH�YLD�GHQ�SRUW�VRP�ILQQV
EUHGYLG�DUPHULQJVODJUHW�HIWHUVRP�DWW�GH�IlUGLJQDMDGH�NRUJDUQD�SODFHUDV�GlU��XWDQ�GHQ�PnVWH
LVWlOOHW�N|UDV�LQ�YLG�EHWRQJVWDWLRQHQ�RFK�VHGDQ�WUDQVSRUWHUDV�|YHU�EHWRQJVWDWLRQHQ�KHOD�YlJHQ
WLOO�DUPHULQJVODJUHW�YLONHW�WDU�OnQJ�WLG�RFK�VWRSSDU�SURGXNWLRQHQ�

8UO\IWQLQJHQ�RFK�DUPHULQJVOHYHUDQVHQ�lU�EnGD�H[HPSHO�VRP�LQQHKnOOHU�RQ|GLJ�WUDQVSRUW�VRP
lU�HWW�DY�GH�����VO|VHULHUQD�LQRP�/HDQ��3URGXNWLRQVSODQHUDUHQ�lU�GHQ�HQGD�L�IDEULNHQ�VRP�KDU
WLGLJDUH�XWELOGQLQJ�RFK�HUIDUHQKHW�DY�/HDQ�SURGXNWLRQ�RFK�GHW�NRPPHU�IUnQ�WLGLJDUH
DUEHWVSODWVHU�GlU�KDQ�KDU�YDULW�PHG�YLG�LPSOHPHQWHULQJHQ�DY�/HDQ��+DQ�QlPQHU�L�LQWHUYMXQ�DWW
KDQ�WDJLW�PHG�VLJ�YLVVD�GHODU�WLOO�3HDE�RFK�Gn�EODQG�DQQDW��6��RFK�JHQHUHOOW�WDQNHVlWW�Sn�DWW
PLQVND�VO|VHULHU�RFK�DUEHWH�PHG�VWlQGLJD�I|UElWWULQJDU��'HW�ILQQV�WURWV�GHWWD�VO|VHULHU�I|UXWRP
RQ|GLJD�WUDQVSRUWHU�VRP�O\IWV�XSS�RFK�GHVVD�lU�YlQWDQ��RQ|GLJ�U|UHOVH��|YHUSURGXNWLRQ��ODJHU
RFK�RXWQ\WWMDG�NUHDWLYLWHW��$UPHULQJVOHYHUDQVHQ�ELGUDU�lYHQ�WLOO�YlQWDQ�I|U�GH�VRP�DUEHWDU�Sn
EHWRQJVWDWLRQHQ�RFK�YlQWDQ�VNHU�RFNVn�YLG�OHYHUDQV�DY�EHWRQJHQ�VRP�N|SV�LQ�IlUGLJEODQGDG
RFK�NDQ�YDULHUD�L�WLG�PHOODQ�WUDQVSRUWHUQD�EHURHQGH�Sn�KXU�P\FNHW�OHYHUDQW|UHU�KDU�DWW�J|UD�
'HQ�RQ|GLJD�U|UHOVH�VRP�O\IWV�lU�QlU�DUEHWDUQD�PnQJD�JnQJHU�GDJOLJHQ�EHK|YHU�Jn�JHQRP
KHOD�IDEULNHQ�I|U�SUDWD�RFK�IUnJD�SHUVRQHU�Sn�DQGUD�VWDWLRQHU�VDNHU�HIWHUVRP�DWW
NRPPXQLNDWLRQHQ�GlUHPHOODQ�lU�PXQWOLJ�RFK�YLNWLJ�I|U�GHQ�GDJOLJD�SURGXNWLRQHQ��)DEULNHQ�L
9lVWHUnV�KDU�HWW�VW|UUH�ODJHU�lQ�GHQ�L�6M|YLN�RFK�HQ�YLVV�|YHUSURGXNWLRQ�RFK�ODJHUVWRUOHN
EHUlWWDU�SURGXNWLRQVSODQHUDUHQ�lU�Q|GYlQGLJW�HIWHUVRP�DWW�IDEULNHQ�lU�I|U�OLWHQ�I|U�DWW�DQQDUV
NXQQD�OHYHUHUD�WLOO�VLQD�NXQGHU�L�WLG�VDPW�YDUD�IOH[LEOD��'HQ�RXWQ\WWMDGH�NUHDWLYLWHWHQ�VRP�O\IWV
lU�DWW�PnQJD�VRP�DUEHWDU�L�IDEULNHQ�LQWH�ELGUDU�WLOO�I|UElWWULQJVI|UVODJ�RFK�I|UlQGULQJDU�WURWV
DWW�YDUMH�LQGLYLG�lU�YlO�LQVDWW�L�VLWW�DUEHWH�RFK�GlUI|U�PHG�VWRU�VDQQROLNKHW�E|U�VH�EULVWHU�RFK
P|MOLJKHWHU��)|U�GH�VRP�YLOO�ELGUD�PHG�LGpHU�HOOHU�KDU�IUnJRU�Vn�ILQQV�WLG�WLOO�DWW�WD�XSS�GHWWD�YLD
P|WHQ��.RPPXQLNDWLRQHQ�OLNQDU�GHQ�L�6M|YLN�PHG�PRUJRQP|WHQ�GDJOLJHQ��PnQDGVP|WHQ�
SURGXNWLRQVSODQHUDUP|WHQ��PHQ�RFNVn�GH�JMXWVFKHPDQ�VRP�J|UV�YDUMH�YHFND�RFK�GHQ�GLUHNWD
NRPPXQLNDWLRQHQ�VRP�VNHU�XQGHU�GDJHQ�PHOODQ�PHGDUEHWDUQD�

������7ROODUS
)DEULNHUQD�L�6M|YLN�RFK�9lVWHUnV�K\UV�WLOO�VNLOOQDG�IUnQ�IDEULNHQ�L�7ROODUS�VRP�lU�GHQ�HQGD
VRP�3HDE�lJHU�RFK�GH�KDU�JMRUW�GHW�VHGDQ�GHQ�N|SWHV������DY�7ROODUSV�EHWRQJ�	�SnOQLQJ�$%�
)DEULNHQ�KDU�HQ�SRUW�Sn�HQD�OnQJVLGDQ�RFK�HQ�SRUW�Sn�YDUGHUD�NRUWVLGD�PHG�HQ�|SSHQ�YlJ

��



GlUHPHOODQ�I|U�DWW�NXQQD�N|UD�LJHQRP�PHG�YDJQDU�RFK�PDVNLQHU��)O|GHW�L�IDEULNHQ�E|UMDU�YLG
HQD�SRUWHQ��VH�ILJXU����PHG�DUPHULQJVODJHU�RFK�QDMQLQJVVWDWLRQ�RFK�HIWHU�GHW�OlJJV�GH
IlUGLJQDMDGH�NRUJDUQD�L�IRUPDU�VRP�VWnU�IUDPI|U�VWDWLRQHQ�RFK�Sn�DQGUD�VLGDQ�PLWWJnQJHQ�
6HGDQ�O\IWV�GH�XU�VRP�IlUGLJD�SnODU�WLOO�YDJQHQ�VRP�VWlOOV�L�JnQJHQ�EUHGYLG�IRUPDUQD�RFK�N|UV
XW�Sn�ODJUHW�VRP�OLJJHU�XWDQI|U�IDEULNHQ�

)LJXU����/D\RXW�L�7ROODUS�

9LG�QDMQLQJHQ�UXOODV�DUPHULQJHQ�IUDP�PHG�KMlOS�DY�HQ�PDVNLQ�LVWlOOHW�I|U�DWW�O\IWDV�I|U�KDQG�
1DMQLQJHQ�VNHU�PHG�KMlOS�DY�HWW�YHUNW\J�VRP�GH�VRP�DUEHWDU�Sn�QDMQLQJVVWDWLRQHQ�VMlOYD�KDU
WLOOYHUNDW�JHQRP�DWW�E|MD�RFK�VYHWVD�HWW�VSHFLDOYHUNW\J�VRP�VlWWV�Sn�HQ�VNUXYGUDJDUH�RFK
DQYlQGV�WLOO�DWW�VQXUUD�LKRS�QDMWUnGHQ��1lU�NRUJDUQD�lU�IlUGLJD�OLJJHU�GH�VRP�L�GH�DQGUD
IDEULNHUQD�YDQOLJWYLV�WLOO�GDJHQ�HIWHU�Gn�NRUJDUQD�OlJJV�L�IRUPDU�RFK�SnODUQD�JMXWV��9LG
VWDWLRQHQ�I|U�JMXWQLQJ�OlJJV�VNDUYDU�RFK�EHUJVNRU�L�PHG�KMlOS�DY�WUDYHUV�RFK�HWW�O\IWYHUNW\J
OLNW�GHW�L�6M|YLN�VRP�J|U�GHW�P|MOLJW�DWW�O\IWD�IHP�VW\FNHQ�L�WDJHW�RFK�SODFHUD�GHP�GLUHNW�L
IRUPDUQD��%HWRQJHQ�VRP�DQYlQGV�EODQGDU�3HDE�VMlOYD�RFK�GHQ�N|UV�LQ�PHG�HQ�ODVWELO�VRP
LQQHKnOOHU�FLUND�VMX�NXELN�L�IDEULNHQ��I|U�DWW�VHGDQ�PHG�KMlOS�DY�HQ�UlQQD�W|PPD�GLUHNW�IUnQ
ODVWELOHQ�WLOO�IRUPDUQD��'DJHQ�HIWHU��QlU�SnODUQD�O\IWV�XU�DQYlQGV�HQ�WUDYHUV�VRP�O\IWHU�WUH�SnODU
nW�JnQJHQ�WLOO�HQ�YDJQ�VRP�VWnU�EUHGYLG�IRUPHQ�RFK�U\PPHU�QLR�SnODU�L�EUHGG��(IWHUVRP�DWW�GHW
ILQQV�SRUWDU�VRP�DQYlQGV�L�IDEULNHQV�EnGD�lQGDU�Vn�NDQ�YDJQHQ�I|U�SnODUQD�N|UDV�LQ�RFK
SODFHUDV�EUHGYLG�GH�IRUPDU�VRP�DQYlQWV�RFK�VHGDQ�N|UD�XW�Sn�DQGUD�VLGDQ��1lU�SnODUQD�N|UV�XW
WLOO�ODJHU�Vn�ODVWDV�GH�DY�VRP�L�9lVWHUnV�PHG�KMlOS�DY�HQ�ODVWPDVNLQ�

��



/LNW�GH�DQGUD�IDEULNHUQD�KDU�IDEULNHQ�L�7ROODUS�VDPPD�SURFHVVHU�L�WLOOYHUNQLQJHQ�VRP�lU
EHURHQGH�DY�YDUDQGUD�RFK�NUlYHU�HQ�JRG�NRPPXQLNDWLRQ��3URGXNWLRQVVFKHPDQ�VNULYV�XW�Sn�HQ
OLVWD�VRP�VlWWV�XSS�L�IDEULNHQ�I|U�DWW�YDUD�OlWWLOOJlQJOLJ��PHQ�LVWlOOHW�I|U�HQ�KHO�YHFNDV
SODQHULQJ�J|U�SURGXNWLRQVSODQHUDUHQ�RIWDVW�VFKHPDQ�I|U�HQGDVW�QnJUD�GDJDU�WDJHW�Sn�JUXQG�DY
DWW�EHVWlOOQLQJDUQD�RIWD�lQGUDV��7DNWWLGHQ�EHJUlQVDV�DY�DWW�SURFHVVHUQD�WDU�HQ�YLVV�WLG�DWW
JHQRPI|UD�PHG�GH�YHUNW\J�RFK�KMlOSPHGHO�VRP�ILQQV�RFK�HQ�DY�IDEULNVDUEHWDUQD�VlJHU�L�VLQ
LQWHUYMX�DWW�GHQ�SURFHVV�VRP�WDU�OlQJVW�WLG�lU�QDMQLQJHQ��3URGXNWLRQVSODQHUDUHQ�EHUlWWDU�DWW�QlU
GHW�lU�VWRUD�RUGHU�VRP�VND�WLOOYHUNDV��DQVWlOOV�IOHU�RFK�HQ�H[WUD�QDMQLQJVVWDWLRQ�VlWWV�XSS�VDPW
DWW�XUO\IW�DY�GH�IlUGLJD�SnODUQD�VNHU�NORFNDQ�������Sn�PRUJRQHQ�LVWlOOHW�I|U�������I|U�DWW�GHW
VND�Jn�DWW�E|UMD�JMXWD�L�IRUPDUQD�GLUHNW�QlU�GH�DQGUD�E|UMDU�DUEHWVGDJHQ�������

'HW�VYLQQ�VRP�ILQQV�lU�YlOGLJW�OLWH�RFK�GHQ�EHWRQJ�VRP�EOLU�|YHU�YDUMH�GDJ�J|UV�GHW�XQGHUOlJJ
DY��'HW�VYLQQ�VRP�ILQQV�lU�GHQ�EHWRQJ�VRP�VN|OMV�XU�EHWRQJELOHQ�L�VOXWHW�Sn�YDUMH�GDJ�VDPW
DUPHULQJ�VRP�EHK|YHU�NDSDV�RFK�HQGDVW�InU�HQ�NRUW�RDQYlQGEDU�ELW�NYDU��PHQ�GHWWD�NDQ�RIWDVW
XQGYLNDV�RFK�ELGUDU�WLOO�YlOGLJW�OLWH�VYLQQ�HQOLJW�GH�LQWHUYMXDGH�

1lU�YL�IUnJDGH�RP�GH�����VO|VHULHUQD�LQRP�/HDQ�SURGXNWLRQ�Vn�IUDPNRP�GHW�DWW�GHW�ILQQV
RQ|GLJ�WUDQVSRUW��U|UHOVH��|YHUSURGXNWLRQ��ODJHU��YlQWDQ�RFK�RPDUEHWH��(Q�DY�GH�LQWHUYMXDGH
EHUlWWDGH�DWW�ODJULQJ�DY�DOOW�I|UXWRP�DUPHULQJ��GHW�YLOO�VlJD�VNDUYDU��EHUJVNRU��VSLUDOHU�PHG
PHU�VNHU�XWRPKXV�Sn�JUXQG�DY�SODWVEULVW�L�IDEULNHQ�RFK�DWW�GHWWD�ELGUDU�WLOO�RQ|GLJ�WUDQVSRUW
YDUMH�JnQJ�QnJRQWLQJ�DY�GHWWD�VND�KlPWDV�WLOO�WLOOYHUNQLQJHQ��%nGD�IDEULNVDUEHWDUQD�VD�DWW�GH
WDYORU�RFK�EHVWlPGD�SODWVHU�VRP�ILQQV�I|U�YHUNW\J�LQWH�DQYlQGV�DY�DOOD�HOOHU�KHOD�WLGHQ�XWDQ
RQ|GLJ�U|UHOVH�ILQQV�Gn�YHUNW\J�PnVWH�KlPWDV�OnQJW�ERUW�HOOHU�OHWDV�HIWHU��'HQ�|YHUSURGXNWLRQ
RFK�H[WUD�ODJHU�VRP�ILQQV�EHURU�Sn�DWW�RUGHU�Vn�RIWD�lQGUDV��2P�HQ�RUGHU�VRP�KDU�SnE|UMDWV
lQGUDV�Vn�WLOOYHUNDV�GH�SnE|UMDGH�SnODUQD�lQGn�RFK�OlJJV�Sn�ODJHU�I|U�DWW�LQWH�VNDSD�QnJRW
RQ|GLJW�VYLQQ��'HQ�RQ|GLJD�YlQWDQ�VRP�ILQQV�lU�QlU�GHW�EOLU�VWRSS�HIWHUVRP�DWW�HWW�VWRSS
SnYHUNDU�DOOD�SURFHVVHU��$OOD�LQWHUYMXDGH�VlJHU�DWW�GHW�VlOODQ�lU�VWRSS��PHQ�DWW�GHW�VRP�RIWDVW�lU
RUVDNHQ�WLOO�GH�VWRSS�VRP�VNHU�lU�NRSSODW�WLOO�EHWRQJHQ��WLOO�H[HPSHO�DWW�GHQ�EOLU�IHOEODQGDG�Vn
DWW�GHQ�HQGDVW�NDQ�DQYlQGDV�WLOO�DWW�JMXWD�XQGHUOlJJ��(Q�DQQDQ�RUVDN�VRP�QlPQGHV�YDU�DWW�QlU
HIWHUIUnJDQ�RFK�WLOOYHUNQLQJHQ�lU�K|J�Vn�WDU�GHW�OnQJ�WLG�DWW�O\IWD�XU�RFK�N|UD�XW�GH�IlUGLJD
SnODUQD��YLONHW�J|U�DWW�JMXWQLQJHQ�SnE|UMDV�VHQDUH��1lU�VWRSS�XSSVWnU�lU�GHW�YLNWLJW�PHG�HQ�JRG
NRPPXQLNDWLRQ�I|U�DWW�PLQVND�YlQWDQ�RFK�HQ�DY�IDEULNVDUEHWDUQD�VD�³'HW�ILQQV�QlVWDQ�DOOWLG
DQQDW�DWW�J|UD��VRP�VWlGQLQJ��VYHWVQLQJ�RFK�DQGUD�VDNHU�VRP�LQWH�SULRULWHUDV�QlU�SURGXNWLRQHQ
lU�LJnQJ�VRP�GHQ�VND´�

.RPPXQLNDWLRQ�VNHU�I|UXWRP�GLUHNW�PHOODQ�PHGDUEHWDUQD�XQGHU�GDJHQ�RFNVn�YLD�P|WHQ�Sn
VDPPD�VlWW�VRP�L�GH�WYn�DQGUD�IDEULNHUQD�PHG�PRUJRQP|WHQ�GDJOLJHQ��PnQDGVP|WHQ�RFK
SURGXNWLRQVSODQHUDUP|WHQ��bYHQ�JMXWVFKHPDQ�DQYlQGV�PHG�VNLOOQDGHQ�DWW�GH�LQWH�DOOWLG
LQQHKnOOHU�KHOD�YHFNDQV�SODQHULQJ��'HQ�PXQWOLJD�RFK�GLUHNWD�NRPPXQLNDWLRQHQ�VRP�VNHU
GDJOLJHQ�lU�VWRU�RFK�HIWHUVRP�DWW�LQJHQ�KDU�UROOHQ�VRP�DUEHWDQGH�I|UPDQ�Vn�VNHU
NRPPXQLNDWLRQHQ�PHG�SURGXNWLRQVSODQHUDUHQ�L�VW|UUH�XWVWUlFNQLQJ�

��



����0lWQLQJDU
5HVXOWDWHQ�IUnQ�PlWQLQJDUQD�KDU�VDPPDQVWlOOWV�RFK�EnGH�SURFHVVWLGHQ�VDPW�WLGHQ�I|U�HQ�SnOH
DWW�WLOOYHUNDV�KDU�UlNQDWV�XW�I|U�KHOD�IO|GHW�VDPW�I|U�YDUMH�HQVNLOG�VWDWLRQ��7LGHQ�I|U�KHOD�IO|GHW
YLVDV�XSSGHODW�SHU�VWDWLRQ�RFK�SnOH�L�WDEHOO���GlU�GHW�EODQG�DQQDW�NDQ�XWOlVDV�DWW�QDMQLQJHQ�WDU
NRUWDVW�WLG�SHU�SnOH�I|U��P�SnODU�L�9lVWHUnV�Sn���PLQXWHU�RFK����VHNXQGHU�

7DEHOO����7LG�SHU�SnOH�RFK�SHU�VWDWLRQ�
3(5�3c/( 1DMQLQJ *MXWQLQJ 8UO\IW 7RWDOW

6M|YLN��P �������� �������� �������� ��������

6M|YLN���P �������� �������� �������� ��������

9lVWHUnV��P �������� �������� �������� ��������

9lVWHUnV���P �������� �������� �������� ��������

7ROODUS��P �������� �������� �������� ��������

7ROODUS���P �������� �������� �������� ��������

3URFHVVWLGHQ�I|U�KHOD�IO|GHW�lU�RFNVn�XSSGHODW�SHU�VWDWLRQ�YLONHW�UHGRYLVDV�L�WDEHOO����,�WDEHOO��
lU�WLGHQ�SHU�VWDWLRQ�XSSGHODG�Sn�KXU�PnQJD�SnODU�GHW�WLOOYHUNDV��PHGDQ�GHW�L�WDEHOO���lU
LQUlNQDW�GHQ�WRWDOD�WLGHQ�DWW�I|UEHUHGD�RFK�WD�IUDP�RFK�ERUW�PDWHULDO��HIWHUVRP�DWW�GHW�WDU�OLND
OnQJ�WLG�RDYVHWW�RP�GHW�lU�������HOOHU����VW\FNHQ�SnODU�VRP�WLOOYHUNDV��1DMQLQJHQ�I|U��P�SnODU�L
6M|YLN�Sn���WLPPH����PLQXWHU�RFK����VHNXQGHU�YLVDU�WLGHQ�GHW�WDU�DWW�O\IWD�IUDP�DUPHULQJHQ�
QDMD�HQ�SnOH�RFK
VHGDQ�O\IWD�ERUW�DOO�DUPHULQJ�

7DEHOO����3URFHVVWLG�SHU�VWDWLRQ�
352&(667,' 1DMQLQJ *MXWQLQJ 8UO\IW 7RWDOW

6M|YLN��P �������� �������� �������� ��������

6M|YLN���P �������� �������� �������� ��������

9lVWHUnV��P �������� �������� �������� ��������

9lVWHUnV���P �������� �������� �������� ��������

7ROODUS��P �������� �������� �������� ��������

7ROODUS���P �������� �������� �������� ��������

,�WDEHOO���RFK�WDEHOO���YLVDV�WLGHQ�XSSGHODW�L�YlUGHVNDSDQGH�RFK�LFNH�YlUGHVNDSDQGH�I|U
QDMQLQJVVWDWLRQHUQD�Sn�VDPWOLJD�IDEULNHU��'HW�VRP�UlNQDV�VRP�YlUGHVNDSDQGH�WLG�lU�VMlOYD
QDMQLQJHQ�RFK�|YULJ�WLG�VRP�DWW�KlPWD�PDWHULDO��I|UEHUHGD�QDMQLQJHQ�RFK�O\IWD�ERUW�NRUJDU�lU
LFNH�YlUGHVNDSDQGH�WLG�
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7DEHOO����$QGHO�YlUGHVNDSDQGH�WLG�SHU�SnOH�Sn�QDMQLQJHQ�
3(5�3c/( 9lUGHVNDSDQGH LFNH�YlUGHVNDSDQGH $QGHO�YlUGHVNDSDQGH�WLG

6M|YLN��P �������� �������� ���

6M|YLN���P �������� �������� ���

9lVWHUnV��P �������� �������� ���

9lVWHUnV���P �������� �������� ���

7ROODUS��P �������� �������� ���

7ROODUS���P �������� �������� ���

7DEHOO����$QGHO�YlUGHVNDSDQGH�SURFHVVWLG�Sn�QDMQLQJHQ�
352&(66 9lUGHVNDSDQGH LFNH�YlUGHVNDSDQGH $QGHO�YlUGHVNDSDQGH�WLG

6M|YLN��P �������� �������� ���

6M|YLN���P �������� �������� ���

9lVWHUnV��P �������� �������� ���

9lVWHUnV���P �������� �������� ���

7ROODUS��P �������� �������� ���

7ROODUS���P �������� �������� ���

,�WDEHOO���RFK�WDEHOO���YLVDV�WLGHQ�XSSGHODW�L�YlUGHVNDSDQGH�RFK�LFNH�YlUGHVNDSDQGH�I|U
JMXWQLQJVVWDWLRQHUQD�Sn�VDPWOLJD�IDEULNHU��)|U�JMXWQLQJVSURFHVVHQ�Vn�lU�GHW�YlUGHVNDSDQGH�WLG
QlU�EHWRQJHQ�I\OOV�RFK�YLEEDV��NURNDUQD�SODFHUDV�L�RFK�HWLNHWWHQ�Sn�SnODUQD�VDPW�QlU�SODVWHQ
UXOODV�Sn�|YHU�SnODUQD��'HW�VRP�LQWH�lU�YlUGHVNDSDQGH�WLG�lU�QlU�PDWHULDO�KlPWDV��IRUPDUQD
I|UEHUHGV�PHG�VNDUYDU�RFK�EHUJVNRU�VRP�OlJJV�L�RFK�WLG�Gn�EHWRQJHQ�KlPWDV�

7DEHOO����$QGHO�YlUGHVNDSDQGH�WLG�SHU�SnOH�Sn�JMXWQLQJHQ�
3(5�3c/( 9lUGHVNDSDQGH LFNH�YlUGHVNDSDQGH $QGHO�YlUGHVNDSDQGH�WLG

6M|YLN��P �������� �������� ���

6M|YLN���P �������� �������� ���

9lVWHUnV��P �������� �������� ���

9lVWHUnV���P �������� �������� ���

7ROODUS��P �������� �������� ���

7ROODUS���P �������� �������� ���
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7DEHOO����$QGHO�YlUGHVNDSDQGH�SURFHVVWLG�Sn�JMXWQLQJHQ�
352&(66 9lUGHVNDSDQGH LFNH�YlUGHVNDSDQGH $QGHO�YlUGHVNDSDQGH�WLG

6M|YLN��P �������� �������� ���

6M|YLN���P �������� �������� ���

9lVWHUnV��P �������� �������� ���

9lVWHUnV���P �������� �������� ���

7ROODUS��P �������� �������� ���

7ROODUS���P �������� �������� ���

,�WDEHOO����RFK�WDEHOO����YLVDV�WLGHQ�XSSGHODW�L�YlUGHVNDSDQGH�RFK�LFNH�YlUGHVNDSDQGH�I|U
XUO\IW�Sn�VDPWOLJD�IDEULNHU��)|U�XUO\IW�VRP�YL�YDOW�DWW�NDOOD�HQ�SURFHVV��lU�GHQ�HQ�HQGD
YlUGHVNDSDQGH�WLGHQ�QlU�SnODUQD�UHQJ|UV�IUnQ�|YHUIO|GLJ�EHWRQJ�Sn�VLGRUQD�RFK�lQGDUQD��'HQ
|YULJD�WLGHQ�lU�QlU�YDJQHQ�N|UV�LQ��SODVWHQ�WDV�ERUW��SnODUQD�O\IWV�XU�IRUPDUQD��N|UV�XW�RFK�O\IWV
LQ�Sn�ODJHU�VDPW�QlU�IRUPDUQD�UHQJ|UV�

7DEHOO�����$QGHO�YlUGHVNDSDQGH�WLG�SHU�SnOH�Sn�XUO\IW�
3(5�3c/( 9lUGHVNDSDQGH LFNH�YlUGHVNDSDQGH $QGHO�YlUGHVNDSDQGH�WLG

6M|YLN��P �������� �������� ���

6M|YLN���P �������� �������� ���

9lVWHUnV��P �������� �������� ��

9lVWHUnV���P �������� �������� ��

7ROODUS��P �������� �������� ��

7ROODUS���P �������� �������� ��

7DEHOO�����$QGHO�YlUGHVNDSDQGH�SURFHVVWLG�Sn�XUO\IW�
352&(667,' 9lUGHVNDSDQGH LFNH�YlUGHVNDSDQGH $QGHO�YlUGHVNDSDQGH�WLG

6M|YLN��P �������� �������� ���

6M|YLN���P �������� �������� ���

9lVWHUnV��P �������� �������� ��

9lVWHUnV���P �������� �������� ��

7ROODUS��P �������� �������� ��

7ROODUS���P �������� �������� ��

��



��$QDO\V
,�DQDO\VNDSLWOHW�DQDO\VHUDV�UHVXOWDWHW��KXU�YL�KDU�JHQRPI|UW�HQ�YlUGHIO|GHVDQDO\V�DQSDVVDW�I|U
GHWWD�IDOO�RFK�YLOND�NRPSURPLVVHU�RFK�DQSDVVQLQJDU�VRP�JMRUWV��VDPW�KXU�GHWWD�WRONDWV�

����9lUGHIO|GHVNDUWRU
'HW�lU�WRWDOW�VH[�YlUGHIO|GHVNDUWRU��WYn�VW\FNHQ�lU�JMRUGD�|YHU�KHOD�IO|GHW�I|U�YDUMH�IDEULN��HQ
NDUWD�I|U�YDUMH�OlQJG�Sn�SnOH�VRP�lU�PlWW��(IWHUVRP�DWW�DOOD�SnODU�L�VDPWOLJD�IDEULNHU�JnU
LJHQRP�VDPPD�SURFHVVHU�L�VDPPD�RUGQLQJ�Vn�VHU�NDUWRUQD�OLNDGDQD�XW�PHG�VNLOOQDGHQ�DWW
WLGHUQD�GLIIHUHUDU��.DUWRUQD�YLVDU�KHOD�IO|GHW�L�IDEULNHUQD��IUnQ�UnYDUXODJHU�WLOO�VOXWODJHU��'HW
VRP�YlUGHIO|GHVNDUWRUQD�YLVDU�lU�WRWDOD�OHGWLGHQ�JHQRP�DOOD�SURFHVVHU��SURFHVVWLGHQ�
SURFHVVHIIHNWLYLWHWHQ��ODJHUQLYn��WRWDO�YlUGHVNDSDQGH�WLG�RFK�DQGHO�YlUGHVNDSDQGH�WLG��1HGDQ
NRPPHU�YlUGHIO|GHVNDUWRUQD�I|U�VDPWOLJD�IDEULNHU�RFK�OlQJGHU�SUHVHQWHUDV�I|U�DWW�VHGDQ
DQDO\VHUDV��H[HPSHO�Sn�EHUlNQLQJDU�SUHVHQWHUDV�WLOO�I|UVWD�NDUWDQ�

��



)LJXU����9lUGHIO|GHVNDUWD�I|U��P�SnOH�L�6M|YLN�

��



)LJXU����9lUGHIO|GHVNDUWD�I|U���P�SnOH�L�6M|YLN�

��



)LJXU����9lUGHIO|GHVNDUWD�I|U��P�SnOH�L�9lVWHUnV�

��



)LJXU����9lUGHIO|GHVNDUWD�I|U���P�SnOH�L�9lVWHUnV�

��



)LJXU�����9lUGHIO|GHVNDUWD�I|U��P�SnOH�L�7ROODUS�

��



)LJXU�����9lUGHIO|GHVNDUWD�I|U���P�SnOH�L�7ROODUS�

��



,�DOOD�IDEULNHU�lU�GHW�HQ�OnJ�SURFHVVHIIHNWLYLWHW��GHWWD�EHURU�Sn�DWW�EnGH�UnYDURU�RFK�SnODU
VSHQGHUDU�HQ�OnQJ�WLG�L�ODJHU��)|U�DOOD�IDEULNHU�lU�KlUGQLQJVWLGHQ�OLND�OnQJ�Gn�GH�KDU
JHPHQVDPPD�ULNWOLQMHU�I|U�GHWWD��+lUGQLQJHQ�lU�HQ�YlUGHVNDSDQGH�DNWLYLWHW�VRP�WDU�XSS�HQ
VWRU�GHO�DY�SURFHVVWLGHQ��GHQQD�SURFHVV�VNHU�GRFN�VDPWLGLJW�VRP�DQGUD�LFNH�YlUGHVNDSDQGH
DNWLYLWHWHU��H[HPSHOYLV�ODJULQJ�RFK�I|UIO\WWQLQJ��PHQ�NUlYHU�LQJD�UHVXUVHU�L�IRUP�DY
DUEHWVNUDIW��HQGDVW�ODJHU\WD��3URFHVVHQ�XUO\IW�VNHU�VDPWLGLJW�VRP�SnODUQD�KlUGDV��GHQQD
SURFHVVWLG�KDU�GRFN�lQGn�YDOWV�DWW�LQNOXGHUDV�L�EHUlNQLQJDUQD�Gn�GHWWD�NUlYHU�DUEHWVNUDIW�WLOO
VNLOOQDG�IUnQ�ODJHUKnOOQLQJ�GlU�SnODU�ODJUDV�VDPWLGLJW�VRP�GH�KlUGDU�PHQ�LQWH�NUlYHU�QnJUD
DQGUD�UHVXUVHU��8UO\IWHW�VHV�VRP�HQ�UHOHYDQW�SURFHVV�DWW�UlNQD�LQ�Gn�GHW�lU�HWW�DUEHWVPRPHQW
VRP�NUlYHU�EnGH�WLG�RFK�DUEHWVNUDIW�PHQ�KDU�HQ�YlOGLJW�OnJ�DQGHO�YlUGHVNDSDQGH�WLG��PHGDQ
KlUGQLQJ�EDUD�lU�HQ�GHO�DY�SURFHVVHQ�RFK�VNHU�XWDQ�DUEHWVNUDIW�

/HGWLGHUQD�I|U�VDPWOLJD�IDEULNHU�EHURU�Sn�ODJHUQLYnHU�PHQ�lYHQ�Sn�HIWHUIUnJDQ�Gn�GHW�lU�GHVVD
WYn�SDUDPHWUDU�VRP�DQYlQGV�L�EHUlNQLQJDUQD��*HPHQVDPW�I|U�DOOD�IDEULNHU�lU�DWW�ODJHUQLYnHUQD
lU�OlJUH�DY�NRUWD�SnODU�RFK�DY�DUPHULQJ�WLOO�GHVVD��PHQ�GH�NRUWD�SnODUQD�KDU�lYHQ�HQ�OlJUH
HIWHUIUnJDQ�Sn�VDPWOLJD�IDEULNHU��'HW�VRP�GRFN�EHK|YHU�WDV�L�nWDQNH�lU�DWW�GHW�YLG�SnOQLQJ
RIWDVW�lU�IOHUD�SnODU�VRP�DQYlQGV�RFK�PRQWHUDV�LKRS��WLOO�H[HPSHO�HQ�XQGHUSnOH��HQ�PHOODQSnOH
RFK�HQ�|YHUSnOH��gYHUSnODU�RFK�PHOODQSnODU�YDULHUDU�RIWDVW�PHU�L�OlQJG�Gn�GHVVD�DQSDVVDV�HIWHU
RUGUDU�PHGDQ�GH�OnQJD�SnODUQD�NDQ�DQYlQGDV�VRP�HQ�VWDQGDUG�XQGHUSnOH�WLOO�PnQJD�ROLND
SnODU��9L�KDU�HQGDVW�JMRUW�PlWQLQJDU�Sn�SnODU�DY�WYn�OlQJGHU�SHU�IDEULN��GlUI|U�YLVDU�GHW�LQWH
HIWHUIUnJDQ�HOOHU�ODJHUQLYn�Sn�DOOD�NRUWD�|YHUSnODU�HOOHU�OnQJD�XQGHUSnODU��XWDQ�HQGDVW�GHQ
VSHFLILND�OlQJGHQ��'n�YDULDWLRQHQ�DY�OlQJGHQ�lU�VW|UUH�Sn�|YHUSnODU�lQ�XQGHUSnODU�ILQQV�LQWH
OLND�P\FNHW�ODJHU�DY�HQ�VSHFLILN�OlQJG�|YHUSnODU�HOOHU�OLND�K|J�WLOOYHUNQLQJ��YLONHW�YLVDU�VLJ�L
YlUGHIO|GHVNDUWRUQD��/nQJ�DUPHULQJ�NDQ�lYHQ�NOLSSDV�WLOO�NRUW�RFK�DQSDVVDV�HIWHU�EHKRY�

6M|YLNV���PHWHUV�SnODU�KDU�GHQ�K|JVWD�SURFHVVHIIHNWLYLWHWHQ��VH�WDEHOO�����YLONHW�EHURU�Sn�DWW�GH
XQGHU�SHULRGHQ�VRP�PlWQLQJDUQD�JMRUWV�WLOOYHUNDW�IOHVW�DY�GH�NRUWD�SnODU�VRP�MlPI|UV�L�DUEHWHW
RFK�KDU�OlJVW�ODJHUQLYnHU�DY�GHVVD��9lVWHUnV�KDU�RFNVn�HQ�K|J�SURFHVVHIIHNWLYLWHW�Sn�VLQD�OnQJD
SnODU��YLONHW�lYHQ�GlU�EHURU�Sn�K|JVW�WLOOYHUNQLQJVDQWDO�RFK�OnJW�ODJHU�DY�DUPHULQJ��)DEULNHQ�L
9lVWHUnV�KDU�GHQ�PLQVWD�IDEULNV\WDQ�RFK�EHJUlQVDG�SODWV�I|U�ODJHU�LQQH�L�IDEULNHQ�YLONHW�NDQ
YDUD�HQ�IDNWRU�WLOO�OlJUH�ODJHUQLYn��/lJVW�SURFHVVHIIHNWLYLWHW�KDU�IDEULNHQ�L�7ROODUS�YLONHW�NDQ
NRSSODV�WLOO�GHQ�OnJD�HIWHUIUnJDQ�VRP�IDQQV�XQGHU�SHULRGHQ�DUEHWHW�RPIDWWDU��(IWHUIUnJDQ
YDULHUDU�P\FNHW�PHOODQ�ROLND�SHULRGHU�RFK�IDEULNHU�RFK�GHQ�GDWD�VRP�DQYlQWV�lU�GHQ�YL�VDPODW
LQ�XQGHU�GH�GDJDU�YL�YDULW�Sn�SODWV�RFK�VLIIURU�IUnQ�4��XQGHU�nU�������YLONHW�LQWH�VSHJODU�KXU
GHW�DOOWLG�VHU�XW��XWDQ�NDQ�VHV�PHU�VRP�HQ�|JRQEOLFNVELOG�

��



7DEHOO�����6DPPDQVWlOOQLQJ�DY�9lUGHIO|GHVNDUWRU�
)DEULN /HGWLG 3URFHVVWLG (IIHNWLYLWHW 9lUGHVNDSDQGH 'HO�YlUGHVNDSDQGH

7ROODUS���P ���������� ��������� ����� ��������� �����

7ROODUS��P ����������� ��������� ����� ��������� �����

9lVWHUnV���P ���������� ��������� ����� ��������� �����

9lVWHUnV��P ���������� ��������� ����� ��������� �����

6M|YLN���P ���������� ��������� ����� ��������� �����

6M|YLN��P ���������� ��������� ����� ��������� �����

)DEULNVFKHIHQ�EHUlWWDGH�DWW�Sn�JUXQG�DY�YlUOGVOlJHW�KDU�GHW�YDULW�RMlPQ�HIWHUIUnJDQ�RFK�RVlNUD
OHYHUDQVHU�XQGHU�SHULRGHQ�YLONHW�JMRUW�DWW�OHGWLGHUQD�KDU�SnYHUNDWV�P\FNHW��GlUI|U�VHU�YL�DWW
SURFHVVWLGHUQD�RFK�DQGHOHQ�YlUGHVNDSDQGH�WLG�SHU�SURFHVV�lU�PHU�LQWUHVVDQWD�DWW�MlPI|UD�
)OHUD�RPYlUOGVIDNWRUHU�KDU�lYHQ�SnYHUNDW�OHGWLGHUQD��Gn�OHYHUDQVHU�YDULW�RVlNUD�XQGHU
SDQGHPLQ�RFK�GlUI|U�KDU�PDWHULDO�EHVWlOOV�LQ�L�VW|UUH�PlQJGHU��lYHQ�GHW�UnGDQGH�NULJHW�PHOODQ
5\VVODQG�RFK�8NUDLQD�KDU�VNDSDW�HQ�RVlNHUKHW�UXQW�RP�L�YlUOGHQ�VRP�JMRUWV�DWW�IOHUD�SURMHNW
VWlOOWV�LQ�RFK�WLOOYHUNQLQJHQ�JnWW�QHU��9LG�MlPI|UHOVH�DY�SURFHVVWLGHU�PnVWH�GHW�lYHQ�WDV�L
KlQV\Q�WLOO�DWW�IDEULNHUQD�KDU�WLOOYHUNDW�ROLND�OlQJGHU�RFK�KDU�ROLND�VWRUOHN�Sn�SDUWLHU��7ROODUS
���P�KDU�GHQ�OlQJVWD�SURFHVVWLGHQ��PHQ�GH�WLOOYHUNDU����SnODU�nW�JnQJHQ�PHGDQ�GH�DQGUD�J|U
���VW\FNHQ��&\NHOWLGHUQD�VRP�UHGRYLVDV�L�WDEHOO���YLVDU�DWW�7ROODUSV����P�SnODU�KDU�GHQ�OlJVWD
WRWDOD�F\NHOWLGHQ��YLONHW�YLVDU�DWW�SURFHVVWLGHQ�EHURU�Sn�GHUDV�VW|UUH�SDUWLHU�

'H�OlQJUH�SnODUQD�KDU�HQ�OlQJUH�SURFHVVWLG�lQ�GH�NRUWD�SnODUQD��PHQ�VNLOOQDGHQ�lU�UHODWLYW�OLWHQ
MlPI|UW�PHG�GHQ�WRWDOD�WLGHQ��,�9lVWHUnV�lU�GHQ�VW|UVWD�GLIIHUHQVHQ�Sn�SURFHVVWLG�PHOODQ
SnODUQD��YLONHQ�lU�Sn�FLUND����PLQXWHU��VH�WDEHOO������'LIIHUHQVHQ�PHOODQ�YlUGHVNDSDQGH�WLG�lU
GlUHPRW�PLQVW�L�9lVWHUnV��YLONHW�YLVDU�DWW�GHW�HQGDVW�VNLOMHU����PLQXWHU�YlUGHVNDSDQGH�WLG
PHOODQ�HQ���PHWHUV�UHVSHNWLYH����PHWHUV�SnOH��bYHQ�L�GH�DQGUD�IDEULNHUQD�lU�VNLOOQDGHQ�PHOODQ
YlUGHVNDSDQGH�WLG�I|U�GH�ROLND�SnODUQD�OnJ��GHWWD�YLVDU�DWW�OlQJGHQ�Sn�SnOHQ�LQWH�KDU�HQ�VWRU
SnYHUNDQ�Sn�KXU�P\FNHW�YlUGHVNDSDQGH�WLG�SURGXNWHQ�NUlYHU�I|U�DWW�IlUGLJVWlOODV��6NLOOQDGHQ�L
SURFHVVWLG�lU�GlUHPRW�VW|UUH�I|U�YDUMH�IDEULN��YLONHW�NDQ�YLVD�DWW�SURFHVVHQ�I|U�GH�OlQJUH
SnODUQD�lU�PHU�WLGVNUlYDQGH�DY�LFNH�YlUGHVNDSDQGH�DNWLYLWHWHU�VRP�H[HPSHOYLV�KDQWHULQJ�DY
PDWHULDO�RFK�SURGXNW��6HQDUH�NRPPHU�VNLOOQDGHU�PHOODQ�GH�ROLND�OlQJGHUQD�RFK�UHVSHNWLYH
SURFHVV�DQDO\VHUDV�GMXSDUH�

7DEHOO�����'LIIHUHQV�DY�UHVXOWDW�L�YlUGHIO|GHVNDUWRUQD�
)DEULN 'LIIHUHQV�SURFHVVWLG 'LIIHUHQV�YlUGHVNDSDQGH�WLG

7ROODUS �������� ��������

9lVWHUnV �������� ��������

6M|YLN �������� ��������

9LG�MlPI|UHOVH�PHOODQ���PHWHUV�SnODU�RFK����PHWHUV�SnODU�L�7ROODUS�GlU�GH�WLOOYHUNDU����SnODU
nW�JnQJHQ�RFK�L�6M|YLN�GlU�GH�WLOOYHUNDU����VW\FNHQ��Vn�VNLOMHU�GH�VLJ�UXQW���WLPPH�Sn
SURFHVVWLGHQ�Sn�UHVSHNWLYH�OlQJG��'n�IDEULNHUQD�VNLOMHU�VLJ�nW�L�OD\RXW�RFK�DUEHWVVlWW�NDQ�LQWH

��



HQ�GLUHNW�VOXWVDWV�GUDV�RP�DWW�GHW�VNXOOH�YDULW�PHU�HIIHNWLYW�DWW�WLOOYHUND����nW�JnQJHQ�L�6M|YLN
RFNVn��Gn�GHW�RIWDVW�WLOOYHUNDV�IOHUD�nW�JnQJHQ�PHQ�DY�ROLND�OlQJGHU��'HQ�VWDWLRQ�GlU�YL�KDGH
VHWW�HQ�VW|UVW�SnYHUNDQ�LIDOO�VW|UUH�SDUWLHU�KDGH�WLOOYHUNDWV�lU�Sn�QDMQLQJHQ�GlU�P\FNHW�WLG�OlJJV
Sn�DWW�KlPWD�RFK�OlPQD�DUPHULQJ��YLONHW�NDQ�VHV�VRP�HQ�VWlOOWLG�Gn�QDMQLQJVVWDWLRQHQ�VWlOOV�RP
XWLIUnQ�GH�SnODU�VRP�VND�WLOOYHUNDV��*|UV�IOHU�SnODU�DY�YDUMH�VRUW�PLQVNDV�GHQ�WRWDOD�VWlOOWLGHQ�
YLONHW�lU�HQ�DNWLYLWHW�VRP�lU�LFNH�YlUGHVNDSDQGH�

����)DEULNHUQDV�OD\RXW
,�6M|YLN�lU�IDEULNVORNDOHQ�VWRU�RFK�GHW�ILQQV�SODWV�I|U�DOOW�RFK�RP�GHW�QDMDV�H[WUD�NRUJDU�VRP
LQWH�InU�SODWV�L�IRUPDUQD�Vn�NDQ�GH�OlJJDV�EUHGYLG�L�HWW�PHOODQODJHU��'HW�ILQQV�lYHQ�HQ�SRUW�Sn
HQD�VLGDQ�I|U�LQOHYHUDQVHU�DY�PDWHULDO�RFK�HQ�SRUW�Sn�DQGUD�VLGDQ�I|U�XWOHYHUDQVHU�DY�IlUGLJD
SnODU��5lOVHQ�VRP�JnU�LJHQRP�IDEULNHQ�XQGHUOlWWDU�QlU�GH�IlUGLJD�SnODUQD�N|UV�XW�Sn�ODJHU
HIWHUVRP�DWW�YDJQHQ�nNHU�Sn�UlOVHQ�RFK�SODFHUDV�EUHGYLG�GH�SnODU�VRP�VND�O\IWDV�XU�RFK�J|U
O\IWHW�HQNHOW�RFK�HIIHNWLYW�

,�9lVWHUnV�GlUHPRW�lU�ORNDOHQ�YlOGLJW�OLWHQ�RFK�GHW�ILQQV�LQJHW�H[WUD�XWU\PPH�YLONHW�J|U�DWW
YDJQHQ�I|U�GH�IlUGLJD�SnODUQD�HQGDVW�InU�SODWV�DWW�NRPPD�LQ�IUnQ�HWW�KnOO�RFK�ODVWQLQJHQ�DY
SnODUQD�WDU�OlQJUH�WLG�lQ�RP�YDJQHQ�KDGH�NXQQDW�N|UDV�LQ�PHOODQ�JMXWIRUPDUQD��'HQ
EHJUlQVDGH�ORNDOHQ�J|U�RFNVn�DWW�OHYHUDQVHU�DY�EODQG�DQQDW�DUPHULQJ�HQGDVW�NDQ�WUDQVSRUWHUDV
LQ�YLD�HQ�DY�GH�WYn�SRUWDUQD�RFK�VHGDQ�O\IWV�PHG�WUDYHUVHU�|YHU�KHOD�SURGXNWLRQHQ�RFK�GlUPHG
VWRSSDU�GHQ��'HWWD�WURWV�DWW�GHW�ILQQV�HQ�SRUW�YLG�DUPHULQJVODJUHW��PHQ�VRP�LQWH�DQYlQGV�Sn
JUXQG�DY�DWW�IlUGLJD�NRUJDU�SODFHUDV�IUDPI|U�GHQ�SRUWHQ�HIWHUVRP�DWW�GHW�LQWH�ILQQV�QnJRQ
DQQDQ�OHGLJ�\WD�

/RNDOHQ�L�7ROODUS�KDU�HQ�EUHG�JnQJ�L�PLWWHQ�VRP�JnU�IUnQ�NRUWVLGD�WLOO�NRUWVLGD��PHG�SRUWDU�Sn
YDUGHUD�lQGH��(IWHUVRP�DWW�GHW�lU�P\FNHW�IUL�\WD�Vn�NDQ�ODVWELOHQ�VRP�KlOOHU�L�EHWRQJ�N|UD�LQ�L
IDEULNHQ�RFK�QlU�SnODUQD�VND�XW�WLOO�ODJHU�NDQ�YDJQHQ�HQNHOW�N|UDV�LQ�RFK�XW�JHQRP�IDEULNHQ�
'HW�ILQQV�lYHQ�HQ�SRUW�Sn�HQD�OnQJVLGDQ�VRP�DQYlQGV�I|U�LQOHYHUDQVHU�DY�PDWHULDO�I|U�DWW�GHW
VND�NRPPD�LQ�GlU�GHW�VND�ODJUDV�HOOHU�DQYlQGDV�RFK�LQWH�VW|UD�SURGXNWLRQHQ��(WW�SUREOHP
GlUHPRW�lU�DWW�GHW�LQWH�ILQQV�WLOOUlFNOLJW�PHG�\WD�I|U�DWW�DOOD�IRUPDU�VRP�DQYlQGV�YLG�JMXWQLQJ
VND�In�SODWV�Sn�JROYHW�XWDQ����P�63��IRUP�RFK����P�63��IRUP�VWnU�Sn�YDUDQGUD�L�HWW
IRUPODJHU�L�IDEULNHQ�RFK�E\WV�XW�QlU�GH�EHK|YV�L�JMXWQLQJHQ�YLONHW�DGGHUDU�WLOO�WLGHQ�GHW�WDU�DWW
JMXWD��(Q�DQQDQ�NRQVHNYHQV�DY�ORNDOHQV�EHJUlQVQLQJ�lU�DWW�ODJULQJ�DY�LQOHYHUHUDW�PDWHULDO�VNHU
XWRPKXV��(IWHUVRP�DWW�ODJUHW�ILQQV�XWRPKXV�WDU�GHW�OlQJUH�WLG�DWW�KlPWD�PDWHULDO�VRP�VND
DQYlQGDV�L�WLOOYHUNQLQJHQ��0DWHULDOHW�URVWDU�lYHQ�HIWHUVRP�DWW�GHW�VWnU�XWH�DOOD�YlGHU�RFK�WDU
GlUI|U�OlQJUH�WLG�DWW�I|UEHUHGD�YLG�WLOOYHUNQLQJHQ��HWW�H[HPSHO�Sn�GHWWD�lU�VSLUDOHUQD�VRP
DQYlQGV�YLG�QDMQLQJHQ�VRP�PnVWH�VNDNDV�RFK�VWlGDV�IUnQ�H[WUD�URVW�VRP�VDPODV�VRP�GDPP�L
VSLUDOHQ�

9L�VHU�DWW�GH�ROLND�OD\RXWHUQD�DY�IDEULNHUQD�SnYHUNDU�IO|GHW�P\FNHW��IUDPI|UDOOW
XUO\IWVSURFHVVHQ�PHQ�RFNVn�SURGXNWLRQHQ�L�KHOKHW��)|U�DWW�KD�HWW�MlPQW�IO|GH�NUlYV�QlUKHW
PHOODQ�GH�ROLND�SURFHVVHUQD�RFK�lYHQ�WLOO�UnYDUXODJHU�RFK�VOXWODJHU��GlUI|U�KDU�OD\RXWHQ�HQ�VWRU
SnYHUNDQ��KXU�GH�SnYHUNDU�YDUMH�SURFHVV�NRPPHU�DQDO\VHUDV�VHQDUH��0\FNHW�DY�GHQ�LFNH

��



YlUGHVNDSDQGH�WLGHQ�EHVWnU�DY�WUDQVSRUWHU�PHG�WUDYHUVHUQD�L�WDNHW��'H�KDU�HQ�EHJUlQVDG
NDSDFLWHW�RFK�HQ�EHJUlQVDG�PD[KDVWLJKHW�PHQ�lYHQ�YDQD�RFK�HUIDUHQKHW�KRV�DQYlQGDUHQ
SnYHUNDU�WUDQVSRUWWLGHQ��*HQRP�NRUWDUH�DYVWnQG�PHOODQ�SURFHVVHUQD�RFK�ODJHU�NDQ�GHQQD�WLGHQ
PLQVNDV��)DEULNV\WRUQD�lU�HQ�IDNWRU�VRP�lU�VYnU�DWW�SnYHUND�Gn�GHW�NUlYHU�VWRUD�UHVXUVHU�DWW
I|UlQGUD��PHQ�QnJRW�VRP�JnU�DWW�SnYHUND�lU�KXU�\WDQ�VRP�ILQQV�WLOOJlQJOLJ�XWQ\WWMDV�

����)O|GH
,�DOOD�IDEULNHU�lU�IO|GHW�L�VDPPD�RUGQLQJ�RFK�VDPWOLJD�GHOSURFHVVHU�lU�EHURHQGH�DY�YDUDQGUD�
)|U�DWW�YLVD�KXU�YDUMH�GHOSURFHVV�I|UKnOOHU�VLJ�WLOO�WDNWWLGHQ�KDU�YL�VNDSDW�EDODQVGLDJUDP�GlU
WLGHQ�I|U�YDUMH�GHOSURFHVV�YLVDV�L�VWDSODU�RFK�WDNWWLGHQ�VRP�HWW�U|WW�VWUHFN�VRP�VWDSODUQD�HM�E|U
|YHUVWLJD�I|U�DWW�WLOOYHUNQLQJHQ�VND�NXQQD�KnOOD�WDNWHQ�

,�6M|YLN�JnU�QDMQLQJHQ�I|U���P�SnODU�VRP�WDU���PLQXWHU�RFK����VHNXQGHU�|YHU�WDNWWLGHQ�VRP
OLJJHU�Sn���PLQXWHU��VH�ILJXU������'HWWD�EHW\GHU�DWW�PHG�GHQ�WLGHQ�VRP�QDMQLQJHQ�WDJLW�YLG
WLOOIlOOHW�YL�YDU�Sn�SODWV�L�IDEULNHQ�Vn�lU�GHW�LQWH�P|MOLJW�DWW�WLOOYHUND����VW\FNHQ�63����P�SnODU
Sn�HQ�DUEHWVGDJ��7LGHQ�I|U�DWW�QDMD�63���P�SnODU�lU�GlUHPRW�EHW\GOLJW�OlJUH�RFK�HIWHUVRP�DWW
GHW�XQGHU�HQ�GDJ�RIWD�WLOOYHUNDV�SnODU�DY�ROLND�OlQJGHU�Vn�lU�GHW�GlUI|U�P|MOLJW�DWW�XSSQn���
VW\FNHQ�XQGHU�HQ�GDJ�lYHQ�RP���P�SnODUQD�|YHUVWLJHU�WDNWWLGHQ��'HW�JnU�RFNVn�DWW�VH�DWW�WLGHQ
I|U�XUO\IW�DY�SnODUQD�lU�YlVHQWOLJW�OlJUH�lQ�QDMQLQJ�RFK�JMXWQLQJ��PHQ�SHUVRQHQ�VRP�VN|WHU
XUO\IW�DY�SnODU�VN|WHU�UHVWHQ�DY�GDJHQ�DUEHWHW�XWH�Sn�ODJHUJnUGHQ�RFK�KMlOS�PHG�OHYHUDQVHUQD
WLOO�NXQG�YLONHW�LQWH�lU�PHGUlNQDW�L�GHQQD�DQDO\V�

)LJXU�����%DODQVGLDJUDP�I|U�6M|YLN�

,�9lVWHUnV�EHILQQHU�VLJ�DOOD�GHOSURFHVVHU�XQGHU�WDNWWLGHQ��VH�ILJXU����QHGDQ��YLONHW�EHW\GHU�DWW
GHW�lU�P|MOLJW�DWW�SURGXFHUD����VW\FNHQ�SnODU�Sn�HQ�GDJ��63����P�VNLOMHU�VLJ�W\GOLJW�PRW��P
RFK�|YULJD�SnODU�L�GH�DQGUD�IDEULNHUQD��$QOHGQLQJHQ�WLOO�DWW���P�SnOHQ�WDU�Vn�P\FNHW�OlQJUH�WLG

��



EHURU�Sn�GHW�lU�HQ�PHU�NRPSOLFHUDG�SURFHVV�Gn�SnODUQD�PnVWH�O\IWDV�XU�IRUPDUQD�XW�JHQRP
SRUWHQ�I|U�DWW�NXQQD�YlQGDV�RFK�OlJJDV�Sn�YDJQHQ��8WLIUnQ�HWW�/HDQ�SHUVSHNWLY�Vn�VNDSDU�GHWWD
HWW�PHU�EDODQVHUDW�IO|GH�YLONHW�lU�SRVLWLYW��GRFN�ILQQV�GHW�DQGUD�VDNHU�VRP�SnYHUNDV��$WW
XUO\IWHW�WDU�Vn�OnQJ�WLG�J|U�DWW�JMXWQLQJHQ�LQWH�NDQ�E|UMD�I|UHQV�VHQDUH�Sn�GDJHQ�

)LJXU�����%DODQVGLDJUDP�I|U�9lVWHUnV�

bYHQ�L�7ROODUS�OLJJHU�VDPWOLJD�WLGHU�XQGHU�WDNWWLGHQ�YLONHW�IUDPJnU�QHGDQ�L�ILJXU�����'HW�lU
LQJHQ�WLG�VRP�VWLFNHU�XW�MlPI|UW�PHG�GH�WLGLJDUH�IDEULNHUQD�XWDQ�GH�NRUWDUH�SnODUQD�KDU�RFNVn
NRUWDUH�F\NHOWLGHU�RFK�XUO\IW�lU�GHQ�SURFHVV�VRP�PHG�PDUJLQDO�WDU�NRUWDVW�WLG�

)LJXU�����%DODQVGLDJUDP�I|U�7ROODUS�

��



8UO\IW�DY�SnODUQD�JnU�PHG�GH�IOHVWD�SnODUQD�VQDEEW�YLONHW�lU�Q|GYlQGLJW�I|U�DWW�JMXWQLQJHQ�VND
NXQQD�E|UMD��*MXWQLQJHQ�E|UMDU�PHG�DWW�OlJJD�L�NRUJDU�L�IRUPDUQD�YLONHW�NDQ�J|UDV�I|UVW�HIWHU
DWW�GH�IlUGLJD�SnODUQD�lU�XUO\IWD�RFK�IRUPDUQD�lU�UHQJMRUGD�VDPW�ROMDGH��'lUI|U�lU�GHW
I|UGHODNWLJW�DWW�GHQQD�SURFHVVHQ�lU�NRUWDUH�lQ�GH�DQGUD�

*HQRP�F\NHOWLGHUQD�JnU�GHW�lYHQ�DWW�LGHQWLILHUD�IODVNKDOVDUQD�L�SURGXNWLRQHQ��Gn�GHQ�SURFHVV
PHG�OlQJVW�F\NHOWLG�EHJUlQVDU�SURGXNWLRQHQV�NDSDFLWHW��,�6M|YLN�Vn�VHU�YL�DWW�GHW�lU�QDMQLQJHQ
VRP�EHJUlQVDU�SURGXNWLRQHQ�Sn�EnGD�OlQJGHUQD��,�6M|YLN�WDU�QDMQLQJVSURFHVVHQ�OlQJUH�WLG�lQ
Sn�GH�DQGUD�IDEULNHUQD��YLONHW�NDQ�EHUR�Sn�IOHUD�RUVDNHU��,�7ROODUS�YDU�GH�SUHFLV�VRP�L�6M|YLN
HQGDVW�WYn�DUEHWDUH�Sn�VWDWLRQHQ�PHQ�GH�DQYlQGHU�HQ�PRGLILHUDG�VNUXYGUDJDUH�I|U�DWW�QDMD
YLONHW�J|U�DWW�GHW�JnU�VQDEEDUH��,�9lVWHUnV�YDU�GH�VQDEEDUH�WURWV�DWW�GH�QDMDGH�OlQJUH�SnODU��PHQ
GlU�YDU�GH���SHUVRQHU�LVWlOOHW�I|U���Sn�VWDWLRQHQ�YDUDY�HQ�DQYlQGH�VDPPD�VNUXYGUDJDUH�VRP�L
7ROODUS��9LG�VW|UUH�HIWHUIUnJDQ�KDGH�DOOWVn�F\NHOWLGHQ�I|U�QDMQLQJHQ�HQNHOW�NXQQDW�UHGXFHUDV
JHQRP�DWW�WLOOVlWWD�PHU�SHUVRQDO��'HW�VRP�RFNVn�WDU�OlQJUH�WLG�Sn�QDMQLQJVSURFHVVHQ�L�6M|YLN�lU
PRPHQWHW�Gn�GH�KlPWDU�RFK�OlPQDU�DUPHULQJ�PHG�WUDYHUVHQ��GHWWD�EHURU�Sn�DWW�DUPHULQJHQ
LQWH�OLJJHU�OLND�QlUD�VRP�Sn�GH�DQGUD�IDEULNHUQD�XWDQ�lU�SODFHUDG�YLG�VLGDQ�LVWlOOHW�I|U�SUHFLV
IUDPI|U�QDMQLQJVVWDWLRQHQ��'n�PnQJD�SnODU�DY�VDPPD�VRUW�RFK�OlQJG�WLOOYHUNDV�EHK|YV�LQWH
GHWWD�J|UDV�OLND�RIWD�PHQ�YLG�VW|UUH�YDULDWLRQ�L�SURGXNWLRQHQ�Vn�E\WV�DUPHULQJHQ�RIWDUH�YLONHW
WDU�HQ�GHO�WLG��'HQQD�WLG�KDGH�PLQVNDWV�RP�DUPHULQJHQ�KDGH�HQ�DQQDQ�SODWV�L�IDEULNHQ��OLNW�L�GH
DQGUD�IDEULNHUQD�

,�9lVWHUnV�KDU�JMXWQLQJHQ�GHQ�K|JVWD�F\NHOWLGHQ�I|U�GH�NRUWD�SnODUQD�PHGDQ�GH�OnQJD�KDU
OlQJVW�F\NHOWLG�Sn�QDMQLQJHQ��&\NHOWLGHQ�Sn�QDMQLQJHQ�NDQ�VRP�WLGLJDUH�QlPQW�UHGXFHUDV
UHODWLYW�HQNHOW�JHQRP�DWW�WLOOVlWWD�IOHU�UHVXUVHU�HOOHU�YHUNW\J�VRP�HIIHNWLYLVHUDU�DUEHWHW�
*MXWQLQJHQ�GlUHPRW�lU�OLWH�VYnUDUH�DWW�SnYHUND�Gn�GHQ�VW\UV�DY�NDSDFLWHWHQ�Sn�WLOOYHUNQLQJ�DY
EHWRQJ�RFK�EHWRQJEDVNHUQ�VRP�DQYlQGV��'HW�VRP�lYHQ�WDU�P\FNHW�WLG�lU�DWW�N|UD�EDVNHUQ�IUDP
RFK�WLOOEDND�I|U�DWW�KlPWD�PHU�EHWRQJ�

6RP�WLGLJDUH�QlPQW�lU�LQWH�XUO\IWHW�HQ�IODVNKDOV�L�IRUP�DY�DWW�GH�WDU�OlQJVW�WLG��PHQ�GHW
EHJUlQVDU�lQGn�SURGXNWLRQHQ�Gn�GHW�SnYHUNDU�QlU�PDQ�NDQ�E|UMD�JMXWD��'HW�VRP�WDU�OnQJ�WLG�lU
GH�OnQJD�SnODUQD��YLOND�NUlYHU�DWW�EnGD�SRUWDUQD�|SSQDV�I|U�DWW�GH�VND�YlQGDV�RFK�OlJJDV�Sn
YDJQHQ�I|U�XWN|UQLQJ��bYHQ�YDJQHQ�RFK�WUDYHUVHQ�KDU�HQ�YLVV�NDSDFLWHW�VRP�SnYHUNDU��GHW
XQGHUVWD�ODJUHW�Sn�YDJQHQ�InU�SODWV�PHG�nWWD�VW\FNHQ�SnODU�Sn�UDG�RFK�GH�UHVWHUDQGH�ODJUHQ�NDQ
KD�QLR�VW\FNHQ��'HW�J|U�DWW�WUDYHUVHQV�IXOOD�NDSDFLWHW�LQWH�DOOWLG�XWQ\WWMDV�Gn�LEODQG�HQGDVW�WYn
SnODU�O\IWV�RFK�GHW�ILQQV�NDSDFLWHW�I|U�WUH�

,�7ROODUS�lU�VDPPD�VWDWLRQHU�IODVNKDOVDU�VRP�L�9lVWHUnV�PHQ�GHW�EHURU�Sn�DQGUD�IDNWRUHU��(WW
DQQDW�DUEHWVVlWW�DQYlQGV�GlU�NDSDFLWHWHQ�I|U�EHWRQJ�lU�P\FNHW�VW|UUH�RFK�J|U�DWW�GHW�LQWH�OLND
RIWD�EHK|YHU�KlPWDV�Q\��'RFN�WDU�VMlOYD�JMXWQLQJHQ�lQGn�OlQJUH�WLG�Gn�EHWRQJHQ�lU�WMRFNDUH�
YLONHW�J|U�DWW�GH�ULQQHU�VHJDUH�VDPW�NUlYHU�PHU�YLEUDWLRQ�

*HPHQVDPW�I|U�DOOD�WUH�IDEULNHU�lU�DWW�F\NHOWLGHQ�Sn�QDMQLQJVVWDWLRQHQ�|NDU�PHU�lQ�Sn
JMXWQLQJHQ�QlU�OlQJUH�SnODU�WLOOYHUNDV��'HWWD�YLVDU�DWW�F\NHOWLGHQ�Sn�QDMQLQJVWDWLRQHQ�SnYHUNDV
PHU�DY�YLONHQ�OlQJG�VRP�WLOOYHUNDV�lQ�YDG�JMXWQLQJHQ�J|U��GHW�EHURU�Sn�DWW�GHW�ILQQV�IOHUD

��



DQGUD�XSSJLIWHU�DWW�J|UD�NULQJ�JMXWQLQJHQ�VRP�LQWH�SnYHUNDV�DY�YLONHQ�OlQJG�HOOHU�KXU�PnQJD
VRP�WLOOYHUNDV��WLOO�H[HPSHO�VWlGQLQJ�DY�EDVNHUQ�VRP�PnVWH�J|UDV�RDYVHWW�

����2OLNKHWHU�L�EHWRQJSURFHVVHQ
%HWRQJSURFHVVHQ�VNLOMHU�VLJ�L�DOOD�IDEULNHU�RFK�6M|YLN�lU�GH�HQGD�VRP�LQWH�GHODU�EHWRQJ�PHG
DQGUD�WLOOYHUNDUH��)DEULNHQ�L�7ROODUS�EODQGDU�EHWRQJ�VMlOYD�RFK�VlOMHU�WLOO�DQGUD�I|UHWDJ�RFK�L
9lVWHUnV�N|SV�EHWRQJHQ�LQ�IUnQ�6ZHURFN�$%�VRP�lJV�DY�3HDE�RFK�lYHQ�GH�VlOMHU�WLOO�DQGUD
I|UHWDJ��'HWWD�J|U�DWW�3HDE�NRQNXUUHUDU�PHG�DQGUD�RP�EHWRQJHQ�RFK�DWW�GHW�GlUI|U�NDQ�WD
OlQJUH�WLG�DWW�In�EHWRQJ�QlU�HIWHUIUnJDQ�lU�VWRU��,�6M|YLN�lU�GHW�RFNVn�HQNODUH�DWW�NRQWUROOHUD
PlQJGHQ�EHWRQJ�VRP�EODQGDV�HIWHUVRP�DWW�GH�EODQGDU�VMlOYD�RFK�J|U�GHW�L�PLQGUH�PlQJGHU�

2EHURHQGH�DY�YDU�EHWRQJHQ�EODQGDV�Vn�lU�GHW�GHQ�VWDWLRQHQ�VRP�RIWDVW�I|U�PHG�VLJ�SUREOHP�
3UREOHP�VRP�NDQ�XSSVWn�lU�DWW�GHW�EOLU�IHO�DQGHO�DY�YDWWHQ��FHPHQW�HOOHU�JUXV�Vn�DWW�GHQ�IlUGLJD
EHWRQJHQ�EOLU�RDQYlQGEDU�HOOHU�VRP�QlU�YL�YDU�L�7ROODUS�Vn�DQYlQGH�GH�DQQDW�JUXV�lQ�YDQOLJW
VRP�GH�EHK|YGH�WHVWD�VLJ�IUDP�PHG�I|U�DWW�In�HQ�EUD�EODQGQLQJ��(WW�DQQDW�SUREOHP�VRP
XSSVWRG�QlU�YL�YDU�L�6M|YLN�YDU�DWW�EHWRQJEODQGDUHQ�LQWH�IXQJHUDGH�Sn�JUXQG�DY�DWW�GHW�IDVWQDGH
JUXV�RFK�EHWRQJ��'HW�lU�EHWRQJEODQGQLQJHQ�VRP�GHW�RIWDVW�XSSVWnU�SUREOHP�PHG�RFK�J|U�Gn�DWW
GH�VRP�VND�JMXWD�LVWlOOHW�InU�YlQWD�HOOHU�DUEHWD�PHG�QnJRQWLQJ�DQQDW�XQGHU�WLGHQ�

����$QDO\V�DY�GHOSURFHVVHUQD
'H�WUH�IDEULNHUQD�KDU�VDPPD�GHOSURFHVVHU�L�RUGQLQJHQ�QDMQLQJ��JMXWQLQJ�RFK�XUO\IW��PHQ
XWI|UDQGHW�VNLOMHU�VLJ�nW�

������1DMQLQJ
1DMQLQJHQ�lU�GHQ�SURFHVV�GlU�DUEHWVVlWWHW�VNLOMHU�VLJ�PLQVW�PHOODQ�IDEULNHUQD��$QGHOHQ
YlUGHVNDSDQGH�WLG�lU�HQGDVW�QDMQLQJHQ��YLONHQ�lU�QnJRUOXQGD�MlPQ�PHOODQ�IDEULNHUQD��GlUHPRW
lU�GHQ�QnJRW�K|JUH�I|U�GH�OnQJD�SnODUQD��YLONHW�EHURU�Sn�DWW�GHW�WDU�OlQJUH�WLG�DWW�QDMD�GH�OnQJD�
PHQ�GHW�WDU�OLND�OnQJ�WLG�DWW�WD�IUDP�RFK�XQGDQ�PDWHULDO�

.RUWDVW�WLG�DWW�QDMD�HQ�NRUJ�WDU�GHW�L�7ROODUS�YLONHW�EHURU�Sn�DWW�VWDWLRQHQ�WLOO�YLVV�GHO�lU
DXWRPDWLVHUDG�VDPW�DWW�GHW�lU����VW\FNHQ�NRUJDU�VRP�QDMDV�L�WDJHW�LVWlOOHW�I|U����VW\FNHQ�
(IWHUVRP�GH�QDMDU����VW\FNHQ�DY�VDPPD�VRUW�nW�JnQJHQ�Vn�EHK|YHU�DUPHULQJ�LQWH�OlPQDV�RFK
KlPWDV�OLND�RIWD��,�7ROODUS�DQYlQGV�RFNVn�HWW�QDMYHUNW\J�VRP�J|U�DUEHWHW�HQNODUH�RFK�VQDEEDUH�
,�9lVWHUnV�VNHU�QDMQLQJHQ�VQDEEDUH�lQ�L�6M|YLN�WURWV�DWW�GH�SnODU�YL�PlWWH�Sn�YDU�OlQJUH��'HWWD
EHURU�GHOV�Sn�DWW�GH�YDU�IOHU�VRP�DUEHWDGH�Sn�VWDWLRQHQ�PHQ�lYHQ�Sn�DWW�GHW�KMlOSPHGHO�VRP
LOOXVWUHUDV�QHGDQ�L�ILJXU�����VRP�NDQ�IlOODV�XSS�QlU�GHQ�IlUGLJD�NRUJHQ�VND�UXOODV�QHU�Sn
UXOOEDQDQ��LQWH�DQYlQGHV�XWDQ�DUEHWDUQD�XWI|U�GH�WXQJD�O\IWHQ�I|U�KDQG��*HQRP�DWW�LQWH
DQYlQGD�GHVVD�KMlOSPHGHO�JnU�DUEHWHW�VQDEEDUH��PHQ�ULVNHQ�I|U�DUEHWVVNDGRU�|NDU��%nGH�L
9lVWHUnV�RFK�6M|YLN�VND�GHVVD�IlOODV�XSS�PHGDQ�GH�L�7ROODUS�VND�IlOODV�QHU�RFK�PnVWH�Gn
DQYlQGDV�I|U�DWW�GH�DQQDUV�lU�L�YlJHQ�I|U�NRUJDUQD�VRP�VND�UXOODV�QHU�

��



)LJXU�����+MlOSPHGHO�DWW�UXOOD�NRUJDU�Sn�

������*MXWQLQJ
8QGHU�JMXWQLQJVSURFHVVHQ�lU�DQGHOHQ�YlUGHVNDSDQGH�WLG�OlJVW�L�6M|YLN�RFK�K|JVW�L�7ROODUS��VH
ILJXU�����0HQ�JMXWQLQJHQ�WDU�RFNVn�NRUWDVW�WLG�L�6M|YLN�RFK�OlQJVW�WLG�L�7ROODUS�PHG
DQOHGQLQJHQ�DWW�GHW�lU�DQGHOHQ�YlUGHVNDSDQGH�WLG��GHW�YLOO�VlJD�QlU�IRUPDUQD�I\OOV�PHG�EHWRQJ
RFK�YLEEDV�VRP�VNLOMHU��'HW�lU�VnOHGHV�LQWH�EUD�DWW�DQGHOHQ�YlUGHVNDSDQGH�WLG�lU�Vn�K|J�L
7ROODUS��Gn�GHW�EHURU�Sn�DWW�GHW�WDU�OnQJ�WLG�DWW�I\OOD�IRUPDUQD�PHG�EHWRQJ�RFK�OHGHU�WLOO�DWW�KHOD
SURFHVVHQ�WDU�OlQJUH�WLG�

,�7ROODUS�EODQGDV�EHWRQJHQ�Sn�SODWV�RFK�N|UV�LQ�L�IDEULNHQ�YLD�HQ�ODVWELO�VRP�U\PPHU�FLUND�VMX
NXELN�RFK�IUnQ�GHQ�KlOOV�EHWRQJHQ�GLUHNW�QHU�L�IRUPDUQD�RFK�GHWWD�WDU�OlQJUH�WLG�lQ�L�EnGH
IDEULNHQ�L�9lVWHUnV�RFK�6M|YLN�GlU�EHWRQJHQ�KlOOV�IUnQ�HQ�EDVNHU�QHU�L�IRUPDUQD��6M|YLN�VRP
lU�VQDEEDVW�EODQGDU�RFNVn�EHWRQJHQ�VMlOYD��PHQ�GH�EODQGDU�HQGDVW�HQ�NXELN�L�WDJHW�RFK�KlOOHU
GLUHNW�QHU�L�EDVNHUQ�VRP�U\PPHU�WYn�NXELN��,�9lVWHUnV�N|SV�EHWRQJHQ�LQ�RFK�NRPPHU�PHG
ODVWELOVOHYHUDQV�RFK�KlOOV�GlULIUnQ�QHU�L�HQ�EDVNHU�VRP�U\PPHU�����NXELN�

6M|YLN�KDU�VnOHGHV�GHQ�NRUWDVWH�JMXWQLQJVSURFHVVHQ�I|U�DWW�GHW�JnU�VQDEEDUH�DWW�DQYlQGD�VLJ�DY
HQ�EHWRQJEDVNHU�YLG�I\OOQLQJ�DY�IRUPDUQD�lQ�HQ�ODVWELO�VRP�L�7ROODUS��VDPW�DWW
EHWRQJEODQGQLQJVSURFHVVHQ�VRP�VNHU�Sn�SODWV�lU�HIIHNWLYDUH�RFK�HQNODUH�DWW�VW\UD�XWHIWHU
HIWHUIUnJDQ��'H�EHK|YHU�LQWH�KHOOHU�NRQNXUUHUD�PHG�DQGUD�I|UHWDJ�RP�EHWRQJHQ�

��



������8UO\IW
$QGHOHQ�YlUGHVNDSDQGH�WLG�XQGHU�XUO\IW�DY�GH�IlUGLJJMXWQD�SnODUQD�lU�OlJVW�L�9lVWHUnV�RFK
K|JVW�L�6M|YLN��VH�ILJXU������'HQ�YlUGHVNDSDQGH�WLGHQ�VNHU�HQGDVW�QlU�SnODUQD�UHQJ|UV�IUnQ
|YHUIO|GLJ�EHWRQJ�YLONHW�WDU�OlQJVW�WLG�L�6M|YLN�GlU�GHW�J|UV�PHG�HQ�ELOKDPPDUH�WLOO�VNLOOQDG
IUnQ�GH�DQGUD�IDEULNHUQD�GlU�EHWRQJHQ�PLQGUH�QRJJUDQW�VOnV�ERUW�PHG�NQLY�HOOHU�DQQDW�YHUNW\J�
$QOHGQLQJHQ�WLOO�DWW�GHW�DQYlQGV�HQ�ELOKDPPDUH�HQGDVW�L�6M|YLN�lU�LQWH�DWW�GHW�lU�K|JUH�NUDY
GlU�XWDQ�VDPPD�QRJJUDQQKHW�VND�HIWHUKnOODV�L�EnGH�9lVWHUnV�RFK�7ROODUS�RFNVn��'HQ
|YHUIO|GLJ�EHWRQJHQ�DYOlJVQDV�Sn�JUXQG�DY�VlNHUKHWVULVNHQ�VRP�ILQQV�QlU�GHQ�lU�NYDU�Sn
SnOHQ�RFK�NDQ�UDPOD�DY�QlU�SnOHQ�lU�L�OXIWHQ�RFK�Gn�VNDGD�QnJRQ�

7URWV�DWW�GHQ�YlUGHVNDSDQGH�WLGHQ�lU�OlQJVW�L�6M|YLN�Vn�lU�GHQ�WRWDOD�WLGHQ�NRUWDVW�YLONHW�EHURU
Sn�DWW�ODJUHW�lU�SUHFLV�XWDQI|U�SRUWHQ�RFK�SnODUQD�O\IWV�PHG�KMlOS�DY�WUDYHUV�lYHQ�XWH�Sn�ODJUHW�
,�9lVWHUnV�RFK�7ROODUS�O\IWV�SnODUQD�LQ�Sn�ODJHU�PHG�KMlOSD�DY�HQ�ODVWDUH�RFK�SnODUQD�EHK|YHU
WUDQVSRUWHUDV�OlQJUH�HIWHUVRP�DWW�ODJUHQ�lU�VW|UUH�RFK�GHW�lU�VW|UUH�JnQJDU�I|U�DWW�ODVWDUHQ�VND�In
SODWV�DWW�N|UD��'HQ�VW|UVWD�DQOHGQLQJHQ�WLOO�DWW�GHW�WDU�OnQJ�WLG�L�9lVWHUnV�lU�GlUHPRW�GHW
RSUDNWLVND�VlWW�VRP�SnODUQD�WUDQVSRUWHUDV�RFK�YlQGV�XQGHU�O\IW�IUnQ�IRUPDU�WLOO�YDJQ�LQQH�L
IDEULNHQ��'HW�LQQHElU�HQ�VWRU�I|UGHO�EnGH�L�6M|YLN�RFK�7ROODUS�DWW�YDJQHQ�I|U�SnODUQD�NDQ
SODFHUDV�EUHGYLG�IRUPDUQD�Sn�JUXQG�DY�UlOVHQ�VRP�JnU�JHQRP�IDEULNHQ�L�6M|YLN�RFK�JnQJHQ
VRP�JnU�JHQRP�IDEULNHQ�L�7ROODUS��'HWWD�J|U�DWW�SnODUQD�VQDEEW�RFK�HQNHOW�NDQ�O\IWDV�Sn�RFK
VHGDQ�N|UDV�XW�

(Q�DQQDQ�IDNWRU�VRP�SnYHUNDU�WLGHQ�GHW�WDU�DWW�O\IWD�XU�SnODUQD�lU�KXU�PnQJD�GHW�InU�SODWV�Sn
UDG�Sn�YDJQHQ��,�9lVWHUnV�KDU�YDJQHQ�HQGDVW�NDSDFLWHW�I|U���VW\FNHQ�SnODU�L�ERWWHQ�RFK�VHGDQ
QLR�VW\FNHQ�Sn�QlVWNRPPDQGH�ODJHU��'HWWD�J|U�DWW�WUDYHUVHQ�VRP�PHG�VLQ�YLNWJUlQV�Sn�����
WRQ�NDQ�O\IWD�WUH�VW\FNHQ���P�SnODU�L�WDJHW�RFK�I\UD�VW\FNHQ��P�SnODU�LQWH�NDQ�XWQ\WWMDV�WLOO
PD[�XWDQ�IOHU�O\IW�PnVWH�J|UDV�I|U�DWW�I\OOD�YDJQHQ��'H�SnODU�VRP�O\IWV�PHG�WUDYHUVHQ�SODFHUDV
Sn�VDPPD�UDG�Sn�YDJQHQ�RFK�RP�GHW�lU���P�VRP�OlJJV�L�ERWWHQ�Vn�PnVWH�PDQ�GlUI|U�O\IWD�WUH�
WUH�RFK�WYn�VW\FNHQ��'HW�VSHODU�RFNVn�UROO�DWW�GHW�WLOOYHUNDV����VW\FNHQ�SnODU�Sn�UDG�L�IRUPDUQD
HIWHUVRP�DWW�HQGDVW�GH�SnODU�VRP�OLJJHU�EUHGYLG�YDUDQGUD�L�IRUPDUQD�O\IWV�VDPWLGLJW��Vn�RP�GHW
EDUD�lU�HQ�SnOH�NYDU�L�HQ�IRUP�Vn�O\IWV�HQGDVW�GHQ�lYHQ�RP�GHW�ILQQV����WLOO�L�HQ�DQQDQ�IRUP��,
6M|YLN�ILQQV�GHW�GlUHPRW�SODWV�I|U����VW\FNHQ�SnODU�L�UDG�Sn�YDJQHQ�YLONHW�SDVVDU�HIWHUVRP�DWW
SnODUQD�WLOOYHUNDV�L�EDWFKHU�RP����VDPW�DWW�WUDYHUVHQ�NDQ�O\IWD���VW\FNHQ�L�WDJHW�Gn�NDSDFLWHWHQ
lU����WRQ��,�7ROODUS�InU�GHW�SODWV���VW\FNHQ�Sn�UDG��YLONHW�RFNVn�SDVVDU�HIWHUVRP�DWW�WUDYHUVHQ
HQGDVW�NDQ�O\IWD���nW�JnQJHQ�RFK�L�IRUPDUQD�OLJJHU�GHW����VW\FNHQ�Sn�UDG��0HQ�WUDYHUVHUQDV
NDSDFLWHW�EHJUlQVDU�HIIHNWLYLWHWHQ�RFK�Gn�IUlPVW�L�7ROODUS�RFK�9lVWHUnV�GlU�NDSDFLWHWHQ�HQGDVW
lU����UHVSHNWLYH������WRQ�

����6O|VHULHU
'H�����VO|VHULHUQD�LQRP�/HDQ�SURGXNWLRQ�lU�WUDQVSRUW��U|UHOVH��YlQWDQ��RPDUEHWH��|YHUDUEHWH�
|YHUSURGXNWLRQ��ODJHU�RFK�RXWQ\WWMDG�NUHDWLYLWHW��'HW�ILQQV�OLNQDQGH�VO|VHULHU�Sn�DOOD�IDEULNHU
Sn�JUXQG�DY�GH�VWRUD�OLNKHWHUQD�L�WLOOYHUNQLQJHQ��PHQ�RFNVn�HQVNLOGD�VO|VHULHU�VRP�EODQG�DQQDW
EHURU�Sn�OD\RXW��DUEHWVVlWW�RFK�HUIDUHQKHW��*HQRP�DWW�UHGXFHUD�VO|VHULHU�VSDUDV�WLG��PHQ�RFNVn
PDWHULDO�YLONHW�ELGUDU�WLOO�KnOOEDUKHW�EnGH�HNRQRPLVNW�RFK�PLOM|PlVVLJW��bYHQ�GHW�VRFLDOD

��



KnOOEDUKHWVSHUVSHNWLYHW�J\QQDV�RP�WXQJW�RFK�RHUJRQRPLVNW�DUEHWH�NDQ�PLQVNDV�HOOHU�KHOW
HOLPLQHUDV��H[HPSHOYLV�JHQRP�O\IWKMlOSPHGHO�HOOHU�JHQRP�DWW�SODFHUD�PDWHULDO�QlUPDUH
WLOOYHUNQLQJHQ�

������7UDQVSRUW
(Q�VWRU�GHO�DY�GH�WRWDOD�VO|VHULHUQD�lU�WUDQVSRUW�RFK�GHW�JlOOHU�L�DOOD�WUH�IDEULNHU��7UDQVSRUW�VNHU
EnGH�DY�UnPDWHULDO��NRUJDU��EHWRQJ�RFK�IlUGLJD�SnODU��(IWHUVRP�DWW�GHW�lU�WXQJD�O\IW�NUlYV
WUDYHUVHU�RFK�O\IWYHUNW\J�QlU�DUPHULQJ��VNDUYDU��NRUJDU�RFK�SnODU�O\IWV�RFK�WUDQVSRUWHUDV�RFK
HQ�EDVNHU�HOOHU�ODVWELO�I|U�EHWRQJHQ��'HWWD�WDU�WLG�IUnQ�DOOD�VWHJ�L�WLOOYHUNQLQJHQ�RFK�Sn�JUXQG�DY
GHW�NDQ�DQGUD�GHOSURFHVVHU�VWDQQD�XSS�QlU�WUDYHUVHUQD�lU�XSSWDJQD�HOOHU�Sn�JUXQG�DY�DWW
WUDQVSRUWHQ�VNHU�|YHU�HOOHU�L�YlJHQ�I|U�HQ�DQQDQ�SURFHVV��'HWWD�lU�VSHFLHOOW�HWW�SUREOHP�L
9lVWHUnV�RFK�7ROODUS�GlU�GHW�HQGDVW�ILQQV�WYn�VW\FNHQ�WUDYHUVHU�RFK�L�9lVWHUnV�VNHU�lYHQ
LQOHYHUDQVHU�HQGDVW�IUnQ�HWW�KnOO�

������5|UHOVH
'HQ�U|UHOVH�VRP�VNHU�lU�L�VWRU�XWVWUlFNQLQJ�QlU�YHUNW\J�VND�KlPWDV��7URWV�DWW�YHUNW\JHQ�I|U�GHW
PHVWD�lU�XWSODFHUDGH�I|U�DWW�YDUD�QlUD�WLOO�KDQGV�Vn�lU�GHW�VWRUD�\WRU�VRP�DUEHWHW�VNHU�Sn�
IUDPI|UDOOW�YLG�JMXWQLQJHQ�GlU�IRUPDUQD�lU�PnQJD�RFK�VWRUD��'HWWD�J|U�DWW�GHW�RIWD�lU�OlQJUH
VWUlFNRU�DWW�Jn�I|U�DWW�KlPWD�GHW�VRP�VND�DQYlQGDV�

<WWHUOLJDUH�HQ�RUVDN�WLOO�U|UHOVH�lU�GHQ�NRPPXQLNDWLRQ�VRP�VNHU�GDJOLJHQ��(Q�VWRU�GHO�DY
NRPPXQLNDWLRQHQ�VRP�VNHU�PHOODQ�DUEHWDUQD�I|U�DWW�XSSQn�HWW�JRWW�VDPDUEHWH�RFK�HQ�EUD
VWUDWHJL�L�DUEHWHW�VNHU�PXQWOLJW�RFK�IO\WDQGH�XQGHU�GDJHQ��(IWHUVRP�DWW�GHW�NUlYV�HWW�EUD
VDPDUEHWH�PHOODQ�DOOD�GHOSURFHVVHU�J|U�GHW�DWW�DUEHWDUQD�EHK|YHU�Jn�WLOO�GH�DQGUD�VWDWLRQHUQD
I|U�DWW�In�VYDU�Sn�IUnJRU�HOOHU�GLVNXWHUD�KXU�QnJRQWLQJ�VND�JHQRPI|UDV�

������9lQWDQ
9lQWDQ�VNHU�VRP�WLGLJDUH�EHVNULYHW�QlU�DQGUD�GHOSURFHVVHU�VlWWHU�VWRSS�L�IOHUD�OHG�JHQRP
WUDQVSRUWHU�HOOHU�XSSWDJQD�WUDYHUVHU��0HQ�RFNVn�YLG�LQOHYHUDQV�DY�PDWHULDO�RFK�Sn
EHWRQJVWDWLRQHQ�XQGHU�WLGHQ�VRP�EHWRQJHQ�EODQGDV�HOOHU�QlU�GHW�XSSVWnU�SUREOHP�PHG
EHWRQJEODQGDUHQ�VRP�J|U�DWW�GHW�WDU�OlQJUH�WLG�

������2PDUEHWH
2PDUEHWH�O\IWV�LQWH�XSS�VRP�HWW�YDQOLJW�SUREOHP�RFK�VNHU�LQWH�L�QnJRQ�K|J�XWVWUlFNQLQJ�Gn
PnQJD�DY�GH�VRP�DUEHWDU�lU�HUIDUQD�RFK�lU�QRJJUDQQD�PHG�DWW�J|UD�MREEHW�EUD�Sn�HQ�JnQJ�I|U
DWW�XQGYLND�RPDUEHWH�VHQDUH��'lUHPRW�GHQ�GHOSURFHVV�GlU�GHW�LEODQG�VNHU�IHO�VRP�NUlYHU
RPDUEHWH�lU�YLG�QDMQLQJHQ�GlU�GHW�YLG�IHO�EHK|YHU�QDMDV�RP�L�IRUPHQ�I|U�DWW�SnOHQ�VND�EOL
JRGNlQG�RFK�LQWH�EHK|YD�NDVVHUDV�HOOHU�VlOMDV�WLOO�HWW�OlJUH�SULV��$QOHGQLQJHQ�WLOO�IHO�YLG
QDMQLQJHQ�lU�DWW�NYDOLWHWHQ�I|UVXPPDV�WLOO�I|UGHO�I|U�WHPSRW��PHQ�J|U�L�VOXWlQGDQ�DWW�GHW�JnU�nW
PHU�WLG�QlU�IHOHW�EHK|YHU�MXVWHUDV�

��



������gYHUDUEHWH
1nJRW�|YHUDUEHWH�KDU�LQWH�LGHQWLILHUDWV��0HU�DUEHWH�I|U�UHQJ|ULQJHQ�VNHU�L�6M|YLN��PHQ�GHW�lU
LQWH�|YHUDUEHWH�L�6M|YLN�XWDQ�XQGHUDUEHWH�L�9lVWHUnV�RFK�7ROODUS�HIWHUVRP�DWW�GHW�lU�DUEHWH�VRP
J|UV�I|U�DWW�|ND�VlNHUKHWHQ�RFK�GlUPHG�JHU�PHU�YlUGH�WLOO�NXQG�

������gYHUSURGXNWLRQ�	�/DJHU
'HQ�VW|UVWD�DQOHGQLQJHQ�WLOO�|YHUSURGXNWLRQ�RFK�GlUPHG�RFNVn�|YHUVNRWW�Sn�ODJUHW�lU�DWW
EHVWlOOQLQJDU�L�VWRU�XWVWUlFNQLQJ�lQGUDV��'HWWD�EHURU�Sn�DWW�GHW�lU�VYnUW�DWW�XSSVNDWWD�KXU�GMXSW
GHW�lU�Q|GYlQGLJW�DWW�SnOD�LQQDQ�DUEHWHW�E|UMDW��1lU�WLOOYHUNQLQJHQ�DY�HQ�EHVWlOOQLQJ�E|UMDW�RFK
GHQ�VHGDQ�lQGUDV�Vn�VWRSSDV�LQWH�WLOOYHUNQLQJHQ�DY�GH�SnODUQD�VRP�SnE|UMDWV�I|U�DWW�LVWlOOHW
NDVVHUDV��XWDQ�QlU�GH�lU�IlUGLJD�OlJJV�GH�LVWlOOHW�Sn�ODJHU�RFK�VlOMV�YLG�HWW�VHQDUH�WLOOIlOOH�
3nODUQD�VlOMV�Gn�WLOO�QlVWD�SURMHNW�VRP�EHK|YHU�GHQ�VRUWHQ��PHQ�QlU�GHW�JlOOHU�YLVVD�VRUWHU�RFK
VSHFLDOSnODU�NDQ�GHW�LQQHElUD�DWW�GH�OLJJHU�Sn�ODJHU�XQGHU�HQ�OnQJ�WLG�HIWHUVRP�DWW�GH�VlOODQ�JnU
nW�

������2XWQ\WWMDG�NUHDWLYLWHW
)|U�DWW�XWQ\WWMD�GHQ�NUHDWLYLWHW�VRP�ILQQV�RFK�J|UD�WLOOYHUNQLQJHQ�PLQGUH�VnUEDU�lU�WDQNHQ�L
6M|YLN�DWW�URWDWLRQ�VND�VNH�I|U�GH�VRP�MREEDU�L�IDEULNHQ�RFK�DOOD�VND�KD�WLOOUlFNOLJ�NXQVNDS�I|U
DWW�NXQQD�DUEHWD�Sn�IOHUD�VWDWLRQHU��5RWDWLRQ�VNHU�GlUHPRW�LQWH�Vn�RIWD�XWDQ�GH�IOHVWD�lU�DOOWLG�Sn
VDPPD�VWDWLRQ�I|U�DWW�GHQ�WLG�VRP�NUlYV�I|U�DWW�OlUD�XSS�SHUVRQHU�LQWH�ILQQV�RFK�LQWH
SULRULWHUDV��'lUI|U�lU�YDUMH�SHUVRQ�Sn�GHQ�VWDWLRQ�GH�KDU�PHVW�HUIDUHQKHW�DY�RFK�RIWD�Sn�JUXQG
DY�GHW�RFNVn�WULYV�ElVW�Sn�

,�9lVWHUnV�RFK�7ROODUS�VNHU�LQWH�URWDWLRQ�KHOOHU�XWDQ�YDUMH�SHUVRQ�lU�Sn�HQ�RFK�VDPPD�VWDWLRQ�
PHG�VNLOOQDGHQ�DWW�GH�VRP�DUEHWDU�Sn�JMXWQLQJHQ�L�7ROODUS�URWHUDU�Sn�GH�ROLND�XSSJLIWHUQD�LQRP
VWDWLRQHQ��'HQQD�RXWQ\WWMDGH�NUHDWLYLWHW�J|U�DWW�RP�QnJRQ�lU�VMXN�Vn�lU�GHW�VYnUW�DWW�WLOOVlWWD�HQ
HUVlWWDUH�PHG�GHQ�NRPSHWHQV�VRP�NUlYV��'HW�lU�VSHFLHOOW�HWW�SUREOHP�PHG�GH�DUEHWVXSSJLIWHU
VRP�HQGDVW�HQ�SHUVRQ�DUEHWDU�PHG��H[HPSHOYLV�ODJHUJnUGVDUEHWHW�HOOHU�EHWRQJVWDWLRQHQ�L
6M|YLN�RFK�7ROODUS��%ULVW�Sn�URWDWLRQ�J|U�RFNVn�DWW�GHW�PLQVNDU�P|MOLJKHWHUQD�I|U�Q\D
V\QYLQNODU�RFK�LGpHU�Sn�I|UElWWULQJVP|MOLJKHWHU�

�����6
)|U�DWW�UHGXFHUD�VO|VHULHU�ILQQV��6�VRP�KMlOSPHGHO�RFK�GHW�VWnU�I|U�VRUWHUD��VWUXNWXUHUD��VWlGD�
VWDQGDUGLVHUD�RFK�VNDSD�YDQRU��(WW�H[HPSHO�Sn�KXU�VRUWHULQJ�RFK�VWUXNWXUHULQJ�KDU�DQYlQWV�L
IDEULNHUQD�lU�DWW�GHW�ILQQV�I|UYDULQJVSODWVHU�RFK�YHUNW\JVWDYORU�GlU�YDUMH�YHUNW\J�KDU�HQ
EHVWlPG�SODWV�I|U�DWW�HQNHOW�Jn�DWW�KLWWD��PHQ�VRP�ILJXU����RFK�ILJXU����YLVDU�Vn�HIWHUKnOOV�LQWH
GHWWD�PHG�VWlGQLQJ��VWDQGDUGLVHULQJ�RFK�YDQRU�

��



)LJXU�����9HUNW\JVI|UYDULQJ�L�7ROODUS�

)LJXU�����9HUNW\JVWDYOD�L�9lVWHUnV�

,�DOOD�IDEULNHU�lU�GHW�W\GOLJW�DWW�PHOODQODJHU��PDWHULDO�RFK�YHUNW\J�lU�SODFHUDW�GlU�GHW�VND
DQYlQGDV�RFK�L�7ROODUS�KDU�PnQJD�O|VQLQJDU�JMRUWV�I|U�DWW�I|UHQNOD�DUEHWHW�RFK�PLQVND
VO|VHULHU��7LOO�H[HPSHO�Vn�ILQQV�GHW�HQ�VWnQJ�GlU�VSLUDOHQ�WLOO�QDMQLQJHQ�KlQJV�I|U�DWW�HQNHOW
NXQQD�NOLSSD�DY�GHQ�RFK�WD�ERUW�URVW��'H�SODVWGLVWDQVHU�VRP�VlWWV�Sn�GH�IlUGLJD�NRUJDUQD�OLJJHU
L�OnGRU�VRP�KlQJHU�GlU�GH�VND�DQYlQGDV�VDPW�lU�GHW�YLVXHOOW�PlUNW�YDUW�GH�VND�VLWWD�PHG
GLVWDQVHU�VRP�ILQQV�XQGHU�GHQ�IlUGLJD�NRUJHQ�I|U�DWW�HQNHOW�NXQQD�J|UD�OLNDGDQW�Sn�NRUJHQ��VH
ILJXU�����

��



)LJXU�����1DMQLQJVElQN�L�7ROODUS�

����gYULJD�SnYHUNDQVIDNWRUHU
5HVXOWDWHW�RFK�DQDO\VHQ�XWJnU�IUnQ�HWW�VSHFLHOOW�WLOOIlOOH�L�YDUMH�IDEULN�RFK�GHW�ILQQV�IDNWRUHU
VRP�SnYHUNDU�WLOOYHUNQLQJHQ�RFK�J|U�DWW�GHQ�VNLOMHU�VLJ�nW�YLG�ROLND�WLOOIlOOHQ�VRP�LQWH�WDJLWV
KlQV\Q�WLOO�L�GHQ�KlU�UDSSRUWHQ��([HPSHOYLV�Vn�lU�GHW�ROLND�DQWDO�SHUVRQHU�Sn�YDUMH�VWDWLRQ
EHURHQGH�Sn�KXU�P\FNHW�GHW�ILQQV�DWW�J|UD�HOOHU�RP�QnJRQ�lU�VMXN�YLONHW�SnYHUNDU�DUEHWHWV
WHPSR��9LG�WLOOIlOOHQ�PHG�VWRU�HIWHUIUnJDQ�Vn�DQVWlOOV�IOHU�RFK�WLOOYHUNQLQJHQ�VNHU�L�IOHU�VNLIW�I|U
DWW�|ND�WDNWHQ�Sn�WLOOYHUNQLQJHQ�RFK�NXQQD�WLOOIUHGVVWlOOD�GHQ�HIWHUIUnJDQ�VRP�ILQQV��(Q�DQQDQ
SnYHUNDQVIDNWRU�lU�GH�ROLND�nUVWLGHUQD��1lU�GHW�lU�VRPPDU�RFK�YDUPW�EULQQHU�RFK�KlUGDU
SnODUQD�VQDEEDUH�lQ�QlU�GHW�lU�NDOOW�RFK�NDQ�Gn�O\IWDV�XU�IRUPDUQD�RFK�OHYHUHUDV�WLOO�NXQG
WLGLJDUH��)|UXWRP�DWW�KlUGQLQJVSURFHVVHQ�VDNWDV�QHU�Sn�YLQWHUQ�Vn�SnYHUNDV�RFNVn�DUEHWHW�Sn
ODJHUJnUGHQ�L�6M|YLN��'HWWD�EHURU�Sn�DWW�GH�L�6M|YLN�DQYlQGHU�WUDYHUVHU�Sn�ODJUHW�XWDQ�QnJRW�WDN
HOOHU�VN\GG�YLONHW�J|U�DWW�GH�NDQ�IU\VD�RFK�VQ|WlFNDV�RFK�Gn�WD�OlQJUH�WLG�DWW�I|UEHUHGD�I|U�DWW
NXQQD�DQYlQGD�

��



��6OXWVDWV
6OXWVDWVHQ�LQQHKnOOHU�I|UElWWULQJVI|UVODJ�RFK�IUDPWLGD�P|MOLJKHWHU�VRP�EHVYDUDU
IUnJHVWlOOQLQJDUQD�PHG�XWJnQJVSXQNW�IUnQ�UDSSRUWHQV�V\IWH��)|UElWWULQJVI|UVODJHQ�lU
XSSGHODGH�L�GH�VRP�U|U�DOOD�WUH�IDEULNHU�RFK�GH�VRP�U|U�YDUMH�HQVNLOG�IDEULN�

����)|UElWWULQJVI|UVODJ
)|UElWWULQJVI|UVODJHQ�JUXQGDU�VLJ�L�GH�REVHUYDWLRQHU�VRP�JMRUWV�RFK�lYHQ�GH�UHVXOWDW�YL�InWW
IUDP�RFK�DQDO\VHUDW��HQ�GHO�I|UVODJ�NDQ�YDUD�HQNOD�DWW�LQI|UD�PHGDQ�YLVVD�I|UVODJ�lU�VYnUDUH�DWW
I|UYHUNOLJD��)DEULNHUQDV�VWRUOHN�RFK�OD\RXW�SnYHUNDU�SURGXNWLRQHQ�P\FNHW�PHQ�lU�HWW�DY�GH
SUREOHP�VRP�lU�VYnUD�DWW�O|VD�Gn�VWRUD�UHVXUVHU�NUlYV�I|U�DWW�JHQRPI|UD�GHVVD��6WRUOHNHQ�Sn
IDEULNHQ�JlOOHU�IUlPVW�9lVWHUnV��PHGDQV�I|UlQGULQJDU�L�IDEULNHUQDV�OD\RXW�KDGH�NXQQDW�YDUD
I|UGHODNWLJW�L�DOOD�IDEULNHU�GlU�YLVVD�I|UVODJ�NDQ�YDUD�JHQRPI|UEDUD�RFK�DQGUD�lU�VYnUDUH�

,�DOOD�IDEULNHU�Vn�VHU�YL�DWW�GHW�KDGH�YDULW�I|UGHODNWLJW�DWW�DUEHWD�PHG��6��HIWHUVRP�GHWWD�KDGH
NXQQDW�NRUWD�QHU�OHGWLGHU�RFK�VNDSD�HQ�PHU�VlNHU�DUEHWVSODWVPLOM|��6RP�WLGLJDUH�EHVNULYLW
LQQHElU��6�DWW�VRUWHUD��VWUXNWXUHUD��VWlGD��VWDQGDUGLVHUD�RFK�VNDSD�YDQRU��*HQRP�DWW�LQI|UD
GHWWD�NDQ�SODWV�IULJ|UDV�VRP�VNDSDU�P|MOLJKHW�DWW�J|UD�VPn�I|UlQGULQJDU�L�IO|GHWV�OD\RXW��EODQG
DQQDW�JH�P|MOLJKHW�DWW�KD�ODJHU�DY�PDWHULDO�PHU�QlUD�SURFHVVHQ�I|U�DWW�PLQVND�U|UHOVH�RFK�lYHQ
DWW�PLQVND�WLGHQ�GHW�WDU�DWW�KlPWD�HOOHU�OHWD�XSS�YHUNW\J��$WW�J|UD�SURFHVVHUQD�VWDQGDUGLVHUDGH
JHQRP�DWW�H[HPSHOYLV�VlWWD�XSS�PDUNHULQJDU�YDU�GLVWDQVHU�VND�VLWWD�RFK�KD�IlUGLJD�PnWW�I|U
VSLUDOHUQD�OLNW�GH�KDU�L�7ROODUS�lU�H[HPSHO�Sn�KXU�DUEHWHW�NDQ�VWDQGDUGLVHUDV��*HQRP�DWW�XWJn
LIUnQ�YLONHW�PDWHULDO�VRP�DQYlQGV�PHVW�DY�NDQ�GHW�lYHQ�YDUD�I|UGHODNWLJW�DWW�VH�|YHU�ODJHU��GHW
VRP�DQYlQGV�YlOGLJW�VlOODQ�NDQ�IO\WWDV�RFK�EHK|YHU�HM�YDUD�QlUD�SURFHVVHQ��(YHQWXHOOW�NDQ�HWW
ODJHU�XWRPKXV�VNDSDV�VRP�7ROODUS�UHGDQ�KDGH�SODQHUDW�I|U�DWW�IULJ|UD�PHU�XWU\PPH�L�IDEULNHQ
RFK�WDU�lYHQ�ERUW�VWRSSWLGHQ�VRP�XSSVWnU�QlU�HQ�OHYHUDQV�NRPPHU��,�VDPWOLJD�IDEULNHU�RFK�Sn
PDMRULWHWHQ�DY�SURFHVVHUQD�lU�GHW�PLQVW���DUEHWDUH�VDPWLGLJW��PHQ�YLG�IOHUD�WLOOIlOOHQ�XQGHU
SURFHVVHUQD�lU�GHW�HQ�SHUVRQ�VRP�VWnU�RFK�YlQWDU�QlU�GHQ�DQGUD�H[HPSHOYLV�KlPWDU�DUPHULQJ
HOOHU�DQQDW�PDWHULDO��'HQQD�YlQWHWLGHQ�KDGH�NXQQDW�XWQ\WWMDV�WLOO�DWW�KlPWD�DQQDW�PDWHULDO�IUnQ
ODJUHW�XWRPKXV�VRP�EHK|YV�WLOO�SURFHVVHQ�RFK�GlUI|U�WURU�YL�DWW�ODJUHW�XWRPKXV�LQWH�KDGH
ELGUDJLW�WLOO�OlQJUH�OHGWLGHU�

*HQRP�DWW�DUEHWD�PHG��6�WURU�YL�lYHQ�DWW�P|MOLJKHWHU�|SSQDV�XSS�I|U�HWW�|NDW�DUEHWH�PHG
VWlQGLJD�I|UElWWULQJDU���6�NDQ�V\QOLJJ|UD�SURFHVVHUQD�PHU�RFK�lYHQ�VNDSD�HWW�K|JUH
HQJDJHPDQJ�KRV�DUEHWDUQD�YLONHW�NDQ�IUlPMD�DUEHWH�I|U�VWlQGLJD�I|UElWWULQJDU��$WW�V\QOLJJ|UD
SURFHVVHUQD�J|U�GHW�OlWWDUH�DWW�XSSWlFND�IHO�RFK�VWDQGDUGLVHULQJ�J|U�GHW�OlWW�DWW�VH�QlU�QnJRW
DYYLNHU�IUnQ�GHW�QRUPDOD��+RV�GH�VRP�DUEHWDU�L�IDEULNHQ�KDU�YL�VHWW�VWRU�NXQVNDS�NULQJ
SURGXNWLRQHQ�RFK�DWW�GHW�ILQQV�PnQJD�LGHHU�NULQJ�VPn�RFK�VWRUD�I|UElWWULQJVI|UVODJ��)|U�DWW�WD
YDUD�Sn�GHQQD�NUHDWLYLWHW�RFK�HQJDJHUD�DOOD�Vn�NDQ�HQ�I|UElWWULQJVWDYOD�LQI|UDV�VRP�I|UVODJVYLV
VLWWHU�L�OXQFKUXPPHW�GlU�DOOD�YLVWDV�GDJOLJHQ��(Q�I|UElWWULQJVWDYOD�NDQ�VH�XW�Sn�ROLND�VlWW��PHQ
E|U�LQNOXGHUD�HQ�LQNRUJ��GlU�ODSSDU�PHG�I|UVODJ�NDQ�OlPQDV��VHGDQ�HQ�DNWLYLWHWVSODQ�GlU
SnJnHQGH�I|UElWWULQJDU�V\QV�RFK�YHP�VRP�lU�DQVYDULJ�RFK�QlU�GHWWD�VND�J|UDV��bYHQ�HQ
EHG|PQLQJVPDWULV�NDQ�ILQQDV�GlU�I|UVODJHQ�SODFHUDV�RFK�JHPHQVDPW�EHG|PV�RFK�NDQ

��



SULRULWHUDV��)|UVODJ�Sn�KXU�HQ�I|UElWWULQJVWDYOD�NDQ�VH�XW�YLVDV�QHGDQ�L�ILJXU�����3RVW�LW�ODSSDU
HOOHU�OLNQDQGH�NDQ�DQYlQGDV�I|U�DWW�VNULYD�QHU�I|UVODJ�VRP�VHGDQ�JHPHQVDPW�JnV�LJHQRP�Sn�HWW
P|WH�RFK�XWYlUGHUDV�

)LJXU�����7DYOD�I|UElWWULQJVI|UVODJ�

,�VDPWOLJD�IDEULNHU�KDU�YL�lYHQ�REVHUYHUDW�DWW�HQ�YDQOLJW�I|UHNRPPDQGH�VWRSSRUVDN�L
SURGXNWLRQHQ�lU�QlU�DUEHWDUH�VND�NRPPXQLFHUD�PHG�YDUDQGUD��Gn�GH�InU�Jn�JHQRP�KHOD
IDEULNHQ�PHOODQ�GH�ROLND�VWDWLRQHUQD��VHGDQ�EHK|YHU�SURFHVVHQ�VWRSSDV�Sn�JUXQG�DY�GHW�K|JD
OMXGHW�VRP�LQWH�JnU�DWW�SUDWD�LJHQRP��(WW�I|UVODJ�RFK�|QVNHPnO�VRP�NRP�IUDP�JHQRP�HQ
LQWHUYMX�L�9lVWHUnV�YDU�DWW�DQYlQGD�VLJ�PHU�DY�GLJLWDO�NRPPXQLNDWLRQ�L�GHW�GDJOLJD�DUEHWHW��WLOO
H[HPSHO�JHQRP�DWW�QnJRQ�Sn�YDUMH�VWDWLRQ�KDU�HWW�KHDGVHW�Vn�DWW�PDQ�HQNHOW�RFK�VQDEEW�NDQ
NRPPXQLFHUD�XWDQ�DWW�VWRSSD�SURGXNWLRQHQ��'HWWD�WURU�YL�KDGH�YDULW�HQ�EUD�O|VQLQJ�Gn�YL
QRWHUDGH�DWW�P\FNHW�NRPPXQLNDWLRQ�NUlYV��PHQ�KDGH�NXQQDW�EOL�PHU�HIIHNWLY��bYHQ�WLOOIlOOHQ
PDQ�YlOMHU�DWW�NRPPXQLFHUD�KDGH�Gn�NXQQDW�EOL�PHU�DQSDVVDGH��Gn�GHW�lU�OlWWDUH�DWW�VlJD�YLD
WHOHIRQ�DWW�GHQ�VRP�I|UV|NHU�NRQWDNWD�HQ�InU�YlQWD�OLWH�lQ�RP�QnJRQ�KDU�JnWW�JHQRP�KHOD
IDEULNHQ�

/HGWLGHUQD�I|U�VDPWOLJD�IDEULNHU�lU�OnQJD�L�I|UKnOODQGH�WLOO�SURFHVVWLGHUQD�YLONHW�JHU�HQ�OnJ
SURFHVVHIIHNWLYLWHW��GHWWD�EHURU�Sn�GH�K|JD�ODJHUQLYnHUQD�VRP�J|U�DWW�EnGH�PDWHULDO�RFK�IlUGLJ
SURGXNW�VSHQGHUDU�OnQJ�WLG�L�ODJHU��*HQRP�DWW�PLQVND�ODJHUQLYnHU�RFK�YlOMD�XW�YLVVD�SURGXNWHU
DWW�ODJHUI|UD�Vn�KDGH�GHWWD�NXQQDW�PLQVNDV��,GDJ�ILQQV�VWRUD�ODJHU�DY�SnODU�PHG�YLVVD�VRP�KDU
OHJDW�GlU�L�PnQJD�nU��GHWWD�NDQ�EHUR�Sn�RUGHU�VRP�lQGUDWV�I|U�VHQW�RFK�VHGDQ�LQWH�HIWHUIUnJDWV�
'n�HQ�SnOH�DY�HQ�YLVV�OlQJG�JnU�DWW�NRPSRQHUD�LKRS�Sn�IOHUD�VlWW�JHQRP�ROLND�NRUWDUH�OlQJGHU
Vn�EHK|YHU�LQWH�DOOD�OlQJGHU�ODJHUKnOODV�HOOHU�WLOOYHUNDV��$WW�EHJUlQVD�ODJHUKnOOQLQJHQ�WLOO�YLVVD
OlQJGHU�PLQVNDU�GHW�EXQGQD�NDSLWDOHW�RFK�NDQ�IULJ|UD�\WRU��,�9lVWHUnV�RFK�7ROODUS�lU�lYHQ
ODJHUJnUGDUQD�VWRUD�YLONHW�NRVWDU�L�\WD�PHQ�J|U�lYHQ�DWW�GHW�WDU�OnQJ�WLG�DWW�N|UD�UXQW�YLG
DYODVWQLQJ��.OLSS��RFK�ULNWPDVNLQHQ�VRP�lU�SODFHUDG�L�6M|YLN�ERUGH�lYHQ�VlWWDV�L�EUXN�PHG
PnO�DWW�I|UV|UMD�VDPWOLJD�WUH�IDEULNHU�PHG�DUPHULQJ��*HQRP�DWW�LQWH�EHK|YD�EHVWlOOD
IlUGLJNOLSSW�DUPHULQJ�NDQ�ODJHUQLYnHU�PLQVNDV�RFK�lYHQ�P|MOLJJ|UD�HQ�VW|UUH�IOH[LELOLWHW�L
OHYHUDQVHU��)OH[LELOLWHWHQ�NDQ�WlQNDV�|ND�PHG�DYVHHQGH�Sn�IOHUD�DVSHNWHU��GHW�YL�WURU�NDQ�YDUD
WLOO�VWRU�I|UGHO�lU�P|MOLJKHWHQ�WLOO�PHU�DQSDVVDGH�OHYHUDQVWLGHU��DQSDVVDG�PlQJG�DUPHULQJ�HIWHU

��



NRUWVLNWLJW�EHKRY�RFK�HQ�|NDG�WLOOI|UOLWOLJKHW��,�QXOlJHW�lU�GHW�RIWD�VYnUW�DWW�YHWD�QlU�OHYHUDQVHU
LQNRPPHU�RFK�GlUI|U�lYHQ�VYnUW�DWW�SODQHUD�I|U�GHWWD��YLONHW�SnYHUNDU�SURGXNWLRQHQ�Gn�GHW�NDQ
EOL�VWRSS��2P�DUPHULQJ�E|UMDU�OHYHUHUDV�IUnQ�6M|YLN�WLOO�GH�DQGUD�IDEULNHUQD�NDQ�GHWWD�SODQHUDV
RFK�DQSDVVDV�ElWWUH�HIWHU�SURGXNWLRQHUQD�

,QRP�EUDQVFKHQ�KDU�DQGUD�I|UHWDJ�JnWW�|YHU�WLOO�HQ�PHU�DXWRPDWLVHUDG�SURGXNWLRQ�DY
EHWRQJSnODU��+XU�DXWRPDWLVHULQJ�SnYHUNDU�SURGXNWLRQHQ�KDU�LQWH�XQGHUV|NWV�L�GHWWD�DUEHWHW
PHQ�KDU�NRPPLW�XSS�WLOO�GLVNXVVLRQ�YLG�EHV|N�Sn�IDEULNHUQD��,�GDJVOlJHW�WURU�YL�LQWH�DWW�HQ
DXWRPDWLVHULQJ�DY�VDPWOLJD�WUH�IDEULNHU�lU�Q|GYlQGLJW�Gn�HIWHUIUnJDQ�LQWH�NUlYHU�HQ�VnGDQ
|NQLQJ�DY�SURGXNWLRQ��(WW�DQQDW�SUREOHP�lU�DWW�YLG�DXWRPDWLVHULQJ�DY�HQ�VWDWLRQ��H[HPSHOYLV
QDMQLQJHQ��Vn�KDGH�lQGn�SURGXNWLRQHQ�EHJUlQVDWV�DY�EHWRQJVWDWLRQHQV�NDSDFLWHW�RFK
IDEULNHUQDV�VWRUOHN�Gn�GHW�LQWH�ILQQV�SODWV�I|U�YDUNHQ�IRUPDU�HOOHU�PHOODQODJHU�I|U�NRUJDU��2P
EHWRQJHQ�VNXOOH�DXWRPDWLVHUDV�lU�GHW�KHOW�Q\D�IDEULNHU�VRP�KDGH�NUlYWV��GlUHPRW�ILQQV�GHW
DQGUD�VPn�P|MOLJKHWHU�DWW�DXWRPDWLVHUD�DUEHWHW�OLWH�VRP�EnGH�J|U�GHW�PHU�HIIHNWLYW�RFK�PLQGUH
VOLWVDPW�I|U�DUEHWDUQD�

,�7ROODUS�DQYlQGHU�GH�VLJ�DY�IOHUD�ROLND�KMlOSYHUNW\J�GlU�GHQ�VW|UVWD�VNLOOQDGHQ�PRW�GH�DQGUD
IDEULNHUQD�lU�Sn�QDMQLQJVVWDWLRQHQ��9DUMH�DUEHWDUH�Sn�QDMQLQJHQ�KDU�YDUVLQ�VNUXYGUDJDUH�GlU�HWW
VSHFLDOIlVWH�lU�JMRUW�I|U�DWW�QDMD�PHG��LVWlOOHW�I|U�DWW�J|UD�GHWWD�I|U�KDQG��'H�KDU�lYHQ�HQ
QDMQLQJVElQN�VRP�VNMXWHU�IUDP�DUPHULQJHQ�DXWRPDWLVNW�YLONHW�J|U�DWW�GH�LQWH�EHK|YHU�O\IWD
GHQ��%nGD�GHVVD�YHUNW\J�DQVHU�YL�DWW�GH�DQGUD�WYn�IDEULNHUQD�ERUGH�E|UMD�DQYlQGD��GHOV�I|U�DWW
GHW�PLQVNDU�SURFHVVWLGHQ�PHQ�lYHQ�XU�DUEHWVPLOM|SHUVSHNWLY�Gn�GHW�LQWH�lU�HUJRQRPLVNW�DWW
KDQWHUD�Vn�WXQJ�DUPHULQJ�I|U�KDQG��,�HQ�LQWHUYMX�PHG�IDEULNVDUEHWDUH�L�6M|YLN�Vn�IUDPNRP�GHW
DWW�HQ�DQOHGQLQJ�WLOO�DWW�GH�³YLODU´�QlU�H[HPSHOYLV�HQ�NROOHJD�N|U�WUDYHUVHQ�lU�I|U�DWW�DUEHWHW�lU
Vn�SDVV�WXQJW�DWW�GHW�lU�Q|GYlQGLJW��GHW�ILQQV�DOOWVn�LQWH�RUN�WLOO�DWW�XWI|UD�DUEHWH�KHOD
DUEHWVGDJHQ�I|U�DOOD�DUEHWDUH��*HQRP�DWW�DQYlQGD�GHVVD�PHNDQLVND�YHUNW\J�Vn�NDQ�GHQ�I\VLVND
DUEHWVEHODVWQLQJHQ�PLQVND�RFK�PHU�DUEHWVNUDIW�ILQQV�WLOO�DWW�XWI|UD�YlUGHVNDSDQGH�DNWLYLWHWHU
HOOHU�LFNH�YlUGHVNDSDQGH�PHQ�Q|GYlQGLJD�VRP�H[HPSHOYLV�VWlGQLQJ�

bYHQ�O\IW��RFK�LOlJJQLQJVYHUNW\J�WLOO�VNDUYDU�RFK�EHUJVNRU�E|U�DQYlQGDV�L�VDPWOLJD�IDEULNHU��,
9lVWHUnV�DQYlQGHV�GHWWD�LQWH�PHG�PRWLYHULQJHQ�DWW�GHW�JnU�VQDEEDUH�DWW�O\IWD�WLR�VW\FNHQ�nW
JnQJHQ�WLOO�IRUPHQ�PHG�HQEDUW�WUDYHUVHQ�RFK�VHGDQ�OlJJD�L�YDUMH�I|U�KDQG��(QOLJW�YnUD
PlWQLQJDU�JLFN�GHWWD�PRPHQW�VQDEEDUH�L�9lVWHUnV�lQ�L�GH�DQGUD�IDEULNHUQD�PHG�QnJUD
VHNXQGHUV�VNLOOQDG��$WW�VLIIURUQD�YLVDGH�GHWWD�LQQHElU�GRFN�LQWH�DWW�GHW�KDGH�WDJLW�VDPPD�WLG
PHG�LOlJJQLQJVYHUNW\J�L�9lVWHUnV��Gn�ODJHU�DY�VNDUY�RFK�EHUJVNR�VDPW�IRUPDU�lU�SODFHUDGH
DQQRUOXQGD��bYHQ�RP�GHW�VNXOOH�WD�OLWH�OlQJUH�WLG�Vn�E|U�GHWWD�SULRULWHUDV��)|U�DWW�VNDSD
OnQJVLNWLJ�RFK�KnOOEDU�HIIHNWLYLWHW�L�IDEULNHUQD�WURU�YL�DWW�DQYlQGQLQJ�DY�KMlOSYHUNW\J�VRP
PLQVNDU�GHQ�I\VLVND�SnIUHVWQLQJHQ�lU�YLNWLJW��GHWWD�NDQ�PLQVND�VMXNVNULYQLQJDU�RFK�|ND
PRWLYDWLRQ�KRV�DUEHWDUQD��*HQRP�DWW�VWUXNWXUHUD�RP�L�IDEULNHUQD�RFK�IO\WWD�Sn�PDWHULDOODJHU
NDQ�WUDQVSRUWVWUlFNRU�L�IDEULNHQ�PLQVNDV�RFK�XQGHUOlWWD�DQYlQGDQGHW�DY�LOlJJQLQJVYHUNW\J�

$WW�KD�WUDYHUVHU�Sn�ODJHUJnUGHQ�OLNW�6M|YLN�KDU�P|MOLJJ|U�DWW�KD�HWW�PLQGUH�ODJHU�RFK�PLQVNDU
WLGHQ�GHW�WDU�DWW�N|UD�XW�GH�IlUGLJD�SnODUQD��PHQ�NDQ�YDUD�HWW�SUREOHP�Sn�YLQWHUQ�QlU�GHW�IU\VHU
XWH��7UDYHUVHUQD�J|U�DWW�HQ�SHUVRQ�HQNHOW�NDQ�VN|WD�XUO\IWHW�VMlOY�RFK�PLQGUH�I|UIO\WWQLQJ�VNHU

��



WLOO�VNLOOQDG�IUnQ�GH�DQGUD�IDEULNHUQDV�VWRUD�ODJHUJnUGDU�GlU�GH�N|U�UXQW�PHG�HQ�ODVWDUH�RFK
VOlSHW��RFK�EHK|YHU�NOLYD�LQ�RFK�XW�XU�ODVWDUHQ�PHOODQ�YDUMH�O\IW��$WW�LQI|UVNDIID�WUDYHUVHU
XWRPKXV�RFK�J|UD�RP�ODJHUJnUGDUQD�lU�GRFN�HQ�VWRU�I|UlQGULQJ�RFK�LQYHVWHULQJ�RFK�lYHQ�RP
GH�KDGH�JMRUW�SURFHVVHQ�PHU�HIIHNWLY�Vn�XQGHUV|NV�YDUNHQ�GHQQD�HOOHU�GH�DQGUD�P|MOLJD
LQYHVWHULQJDUQDV�O|QVDPKHW�

������6M|YLN
.OLSS��RFK�ULNWPDVNLQHQ�lU�SODFHUDG�L�6M|YLNV�IDEULN�RFK�VRP�WLGLJDUH�QlPQW�lU�GHW�PHQLQJHQ
DWW�GHQQD�VNDOO�DQYlQGDV�WLOO�DOOD�WUH�IDEULNHU��,�QXOlJHW�lU�GHQ�SODFHUDG�L�HQD�lQGHQ�DY
IDEULNHQ��GlU�IlUGLJD�SnODU�JnU�XW�WLOO�ODJHU��(Q�ElWWUH�SODFHULQJ�KDGH�YDULW�L�DQGUD�lQGHQ�DY
IDEULNHQ�LQQDQ�QDMQLQJVVWDWLRQHQ�GlU�LQOHYHUDQVHU�VNHU�RFK�lYHQ�DUPHULQJVODJHU�ILQQV�
)|UIO\WWQLQJ�DY�DUPHULQJ�NRPPHU�Gn�LQWH�SnYHUND�QnJRQ�DY�GH�DQGUD�SURFHVVHUQD�L�VDPPD
XWVWUlFNQLQJ�Gn�DUPHULQJHQ�LQWH�EHK|YHU�WUDQVSRUWHUDV�JHQRP�KHOD�IDEULNHQ��1lU�DUPHULQJ�VND
OHYHUHUDV�WLOO�GH�DQGUD�IDEULNHUQD�NDQ�lYHQ�GHWWD�VNH�XWDQ�DWW�SnYHUND�HOOHU�SnYHUNDV�DY
SnODUQDV�XUO\IWQLQJVSURFHVV�Sn�ODJHUJnUGHQ�

(Q�OLNDGDQ�QDMQLQJVElQN�VRP�IDEULNHQ�L�7ROODUS�DQYlQGHU�KDU�WLOOGHODWV�6M|YLN�PHQ�DQYlQGHV
LQWH�YLG�WLGHQ�YL�YDU�GlU��'HQQD�DQVHU�YL�E|U�LQVWDOOHUDV�I|U�DWW�QDMQLQJHQ�VND�Jn�VPLGLJDUH�RFK
VDPWLGLJW�I|UElWWUD�DUEHWVPLOM|Q�HIWHUVRP�DWW�GHW�EOLU�PLQGUH�WXQJD�O\IW��'HQ�Q\D�ElQNHQ�E|U
SODFHUDV�OLNDGDQW�VRP�L�7ROODUS�GlU�DUPHULQJVODJUHW�OLJJHU�SDUDOOHOOW�PHG�VWDWLRQHQ��L�GDJVOlJHW
OLJJHU�DUPHULQJHQ�LVWlOOHW�EUHGYLG�VWDWLRQHQ�YLONHW�J|U�DWW�GHW�WDU�OlQJUH�WLG�DWW�WUDQVSRUWHUD
DUPHULQJ�IUDP�RFK�WLOOEDND�PHG�WUDYHUVHQ�

6M|YLN�KDU�GHQ�OlJVWD�SURFHQWHQ�YlUGHVNDSDQGH�WLG�Sn�JMXWQLQJVSURFHVVHQ�RFK�GHW�JnU�nW�PHU
WLG�WLOO�DWW�KlPWD�EHWRQJ�RFK�YlQWD�Sn�GHQ�lQ�WLOO�DWW�JMXWD��%HWRQJVWDWLRQHQ�KDU�HQ�OnJ�NDSDFLWHW
YLONHW�J|U�DWW�GH�InU�KlPWD�Q\�EHWRQJ�RIWD��GHQ�NUnQJODU�lYHQ�P\FNHW�YLONHW�RUVDNDU�VWRSS�L
SURGXNWLRQHQ��$WW�LQYHVWHUD�L�Q\D�YnJDU�WLOO�EODQGDUHQ�KDGH�PLQVNDW�VWRSSWLGHUQD�PHQ�I|U�DWW
|ND�NDSDFLWHWHQ�NUlYV�HQ�KHOW�Q\�EODQGDUH�PHG�VW|UUH�NDSDFLWHW�

(WW�DQQDW�SUREOHP�VRP�LGHQWLILHUDGHV�YDU�ODJHUJnUGHQ�VRP�XQGHU�YLQWHU�VNDSDU�SUREOHP
HIWHUVRP�DWW�GH�WUDYHUVHU�VRP�DQYlQGV�EOLU�VQ|WlFNWD�RFK�EDQRUQD�IU\VHU��YLONHW�J|U�DWW�DUEHWHW
WDU�OlQJUH�WLG��)|U�DWW�nWJlUGD�GHWWD�VNXOOH�HWW�WDN�J|UD�VWRU�VNLOOQDG�RFK�WDN��YlJJDU�RFK
LVROHULQJ�VNXOOH�O|VD�SUREOHPHQ�KHOW�

������9lVWHUnV
*UXQGHQ�WLOO�PnQJD�DY�GH�SUREOHP�VRP�ILQQV�L�IDEULNHQ�L�9lVWHUnV�lU�DWW�IDEULNV\WDQ�lU�I|U
OLWHQ��'HW�J|U�DWW�XUO\IW�DY�GH�IlUGLJD�SnODUQD�WDU�OnQJ�WLG�RFK�LQOHYHUDQVHU�DY�PDWHULDO�VRP
HQGDVW�NDQ�J|UDV�IUnQ�HWW�KnOO�RFK�VWRSSDU�GlUI|U�SURGXNWLRQHQ��'HW�lU�VYnUW�DWW�O|VD�GHVVD
SUREOHP�JHQRP�DWW�lQGUD�OD\RXWHQ�Sn�IO|GHW�L�IDEULNHQ��2P�IRUPDUQD�LVWlOOHW�KDGH�VWnWW�nW�GHW
DQGUD�KnOOHW��OlQJV�NRUWVLGDQ�RFK�Gn�nW�VDPPD�KnOO�VRP�YDJQHQ�Vn�KDGH�GHW�I|UHQNODW�XUO\IW�
PHQ�HIWHUVRP�DWW�IRUPDUQD�KDU�HQ�YLVV�OlQJG�RFK�GH�OlQJVWD�SnODUQD�LQWH�InU�SODWV�OlQJV
NRUWVLGDQ�lU�LQWH�GHWWD�P|MOLJW��'HW�lU�LQWH�KHOOHU�P|MOLJW�DWW�J|UD�LQOHYHUDQVHU�YLD�SRUWHQ�YLG
DUPHULQJHQ�JHQRP�DWW�IO\WWD�NRUJDUQD�HIWHUVRP�GHW�LQWH�ILQQV�QnJRQ�DQQDQ�SODWV�DWW�KD

��



NRUJDUQD�Sn�MXVW�QX��(Q�VW|UUH�IDEULN�KDGH�YDULW�GHW�ElVWD�DOWHUQDWLYHW�I|U�EnGH�IO|GHW�PHQ�lYHQ
DUEHWVPLOM|Q�Gn�GHW�L�GDJVOlJHW�lU�Vn�WUnQJW�DWW�GHW�NDQ�YD�VYnUW�DWW�WD�VLJ�IUDP��'HWWD�DOWHUQDWLY
lU�GRFN�HQ�YlOGLJW�RPIDWWDQGH�I|UlQGULQJ�VRP�NUlYHU�DQWLQJHQ�HQ�RPE\JJQDWLRQ�HOOHU�IO\WW�DY
YHUNVDPKHW�WLOO�HQ�VW|UUH�IDEULN��1nJRW�VRP�KDGH�YDULW�PHU�P|MOLJW�XWLIUnQ�GH�I|UXWVlWWQLQJDUQD
VRP�GHQ�QXYDUDQGH�IDEULNHQ�KDU�lU�DWW�VH�|YHU�ODJHU�RFK�PDWHULDO�VRP�I|UYDUDV�LQQH�L�IDEULNHQ
RFK�KLWWD�Q\D�O|VQLQJDU��([HPSHOYLV�DWW�VH�|YHU�P|MOLJKHWHQ�DWW�KD�HWW�ODJHU�XWRPKXV�PHG�YLVVW
VN\GG��HQGDVW�HWW�WDN�HOOHU�WLOOE\JJQDG�L�VDPEDQG�PHG�SRUWHQ�L�PLWWHQ�Sn�OnQJVLGDQ��bYHQ�DWW
VH�|YHU�LIDOO�GHW�lU�P|MOLJW�DWW�KD�PHU�PDWHULDO�Sn�K|MGHQ��HWW�VWlOO�I|U�GH�IlUGLJD�NRUJDUQD�GlU
GH�NDQ�I|UYDUDV�LQQDQ�GH�NDQ�OlJJDV�L�IRUPDUQD�RFK�IOHU�K\OORU�OlQJV�PHG�YlJJDUQD�I|U
PDWHULDO��*HQRP�DWW�IULJ|UD�SODWV�NDQ�VNDUYODJHU�ILQQDV�Sn�IOHUD�VLGRU�UXQW�IRUPDUQD�RFK�Gn
PLQVNDU�DYVWnQGHW�VRP�GHVVD�EHK|YHU�O\IWDV�PHG�WUDYHUVHQ��(Q�Q\�QDMQLQJVElQN�OLNW�GHQ�VRP
ILQQV�L�7ROODUS�ILQQV�LQWH�KHOOHU�SODWV�I|U�L�GHQ�QXYDUDQGH�IDEULNHQ��PHQ�GlUHPRW�ILQQV�GHW
P|MOLJKHW�DWW�E|UMD�DQYlQGD�EnGH�QDMQLQJVYHUNW\J�RFK�LOlJJQLQJVVYHUNW\J�

%HWRQJKDQWHULQJHQ�L�9lVWHUnV�VNXOOH�J\QQDV�DY�DWW�LQI|UVNDIID�HQ�VW|UUH�EDVNHU�I|U�DWW�LQWH
EHK|YD�KlPWD�EHWRQJ�IUnQ�ODVWELOHQ�OLND�RIWD��7|PQLQJHQ�DY�HQ�ODVWELO�J|UV�LGDJ�L�WUH
RPJnQJDU�YLONHW�LVWlOOHW�NDQ�J|UDV�Sn�HQ�HOOHU�WYn�RP�EDVNHUQ�lU�VW|UUH�YLONHW�J|U�DWW�ODVWELOHQ
LQWH�EHK|YHU�VWn�NYDU�OLND�OlQJH�XWDQ�NDQ�nND�RFK�I\OODV�PHG�Q\�EHWRQJ�VQDEEDUH��(Q�HJHQ
EHWRQJVWDWLRQ�KDGH�YDULW�lQQX�ElWWUH�I|U�DWW�LQWH�YDUD�EHURHQGH�DY�QnJRQ�DQQDQ�RFK�I|U�DWW
NXQQD�DQSDVVD�PlQJGHQ�EHWRQJ�VRP�EODQGDV�HQNODUH��0HQ�GHWWD�lU�HQ�LQYHVWHULQJ�VRP�lU�VYnU
DWW�PRWLYHUD�HIWHUVRP�DWW�3HDE�LQWH�lJHU�IDEULNHQ�RFK�GlUI|U�VNXOOH�HQ�VW|UUH�EHWRQJEDVNHU�YDUD
HQ�DQSDVVDG�I|UElWWULQJ�I|U�GDJVOlJHW��2FNVn�I|U�DWW�IDEULNHQ�lU�I|U�OLWHQ�RFK�3HDE�VNXOOH
J\QQDV�DY�DWW�IO\WWD�SURGXNWLRQHQ�WLOO�HQ�VW|UUH�IDEULN�RFK�GlU�NDQVNH�lYHQ�J|UD�LQYHVWHULQJDU
I|U�GH�WLOOEHK|U�VRP�ILQQV�L�E\JJQDGHQ�

6RP�WLGLJDUH�QlPQW�lU�LQWH�XUO\IWHW�HQ�IODVNKDOV�L�IRUP�DY�DWW�GH�WDU�OlQJVW�WLG��PHQ�GHW
EHJUlQVDU�lQGn�SURGXNWLRQHQ�Gn�GHW�SnYHUNDU�QlU�PDQ�NDQ�E|UMD�JMXWD��6RP�VDJW�lU�GHW�VYnUW
DWW�J|UD�Sn�QnJRW�DQQRUOXQGD�VlWW�L�GHQ�QXYDUDQGH�IDEULNHQ�PHQ�JHQRP�DWW�VlWWD�LQ�SHUVRQDO
VRP�E|UMDU�WLGLJDUH�Sn�PRUJRQHQ�PHG�DWW�O\IWD�XU�NDQ�JMXWQLQJHQ�E|UMD�WLGLJDUH�
8UO\IWVSURFHVVHQ�KDGH�lYHQ�J\QQDWV�DY�RP�YDJQHQ�VRP�SnODUQD�N|UV�XW�Sn�KDGH�KDIW�NDSDFLWHW
I|U���SnODU�L�DOOD�ODJUHQD��Gn�WUDYHUVHQ�KDU�NDSDFLWHW�I|U�DWW�O\IWD�WUH�SnODU�L�WDJHW�KDGH�GHW
PLQVNDW�DQWDO�O\IW�RFK�SURFHVVWLGHQ��(Q�DQQDQ�LQYHVWHULQJ�VRP�VNXOOH�J\QQD�SURGXNWLRQHQ�Sn
IOHUD�VWDWLRQHU�lU�HQ�GXEEHO�WUDYHUV�OLNW�GHQ�VRP�ILQQV�L�6M|YLN�RFK�J|U�O\IW�DY�OnQJ�DUPHULQJ
RFK�OnQJD�NRUJDU�HQNODUH�RFK�PLQGUH�WLGVNUlYDQGH��GHQ�JHU�lYHQ�HQ�K|JUH�PD[YLNW�RFK�IOHU
IlUGLJD�SnODU�NDQ�O\IWDV�VDPWLGLJW�

������7ROODUS
(Q�I|UElWWULQJ�DY�IDEULNHQ�L�7ROODUS�KDGH�YDULW�DWW�E\JJD�XW�GHQ�I|U�DWW�P|MOLJJ|UD�I|UYDULQJ�DY
IlUGLJD�SnODU�Sn�YDJQ�LQQH�L�IDEULNHQ�HIWHUVRP�DWW�GH�EULQQHU�VQDEEDUH�LQRPKXV�L�YlUPHQ�
3nODUQD�lU�IRUWIDUDQGH�YDUPD�QlU�GH�O\IWV�XU�IRUPDUQD�RFK�KDGH�Sn�JUXQG�DY�GHW�RFNVn�ELGUDJLW
WLOO�YlUPHQ�L�IDEULNHQ�RFK�PLQVNDW�HODQYlQGQLQJHQ��)|U�DWW�PLQVND�WLGHQ�GHW�WDU�DWW�KlPWD�IUnQ
ODJHU�RFK�HOLPLQHUD�WLGHQ�I|U�DWW�E\WD�IRUPDU�KDGH�IDEULNHQ�RFNVn�EHK|YW�YDUD�VW|UUH�Vn�ODJUHW
NDQ�YDUD�LQRPKXV�RFK�DWW�IOHU�HOOHU�DOOD�IRUPDU�NDQ�YDUD�XWSODFHUDGH��/DJUHW�VRP�QX�lU

��



XWRPKXV�KDGH�GlUHPRW�RFNVn�J\QQDWV�DY�HQ�HQNODUH�O|VQLQJ�PHG�DWW�E\JJD�LQ�GHW��'HW�lU�Gn
IRUWIDUDQGH�OLND�OnQJD�WUDQVSRUWHU�DY�GHODU��PHQ�GH�VN\GGDV�XQGHU�WLGHQ�L�ODJHU�PRW�UHJQ�RFK
VQ|�YLONHW�J|U�DWW�GH�LQWH�URVWDU�RFK�VOLWV�Sn�VDPPD�VlWW�VRP�LGDJ�

,QQH�L�IDEULNHQ�KDGH�HQ�LQYHVWHULQJ�DY�\WWHUOLJDUH�HQ�WLOO����WRQV�WUDYHUV�J\QQDW�SURGXNWLRQHQ
HIWHUVRP�DWW�WLGHQ�I|U�YlQWDQ�VNXOOH�UHGXFHUDV��'HW�XSSVWnU�L�QXOlJHW�VLWXDWLRQHU�PHG�YlQWDQ�Sn
JUXQG�DY�DWW�GHW�LQWH�ILQQV�QnJRQ�WLOOJlQJOLJ�WUDYHUV��'HWWD�HIWHUVRP�DWW�lYHQ�WLOOYHUNQLQJHQ�DY
DQGUD�EHWRQJSURGXNWHU�VRP�H[HPSHOYLV�EHWRQJOHJR�VNHU�L�IDEULNHQ�RFK�GlUI|U�GHODU
DQYlQGQLQJHQ�DY�WUDYHUV�

����+LQGHU�I|U�XWYHFNOLQJ�RFK�I|UElWWULQJDU
6RP�YL�WLGLJDUH�GLVNXWHUDW�ILQQV�GHW�ROLND�I|UXWVlWWQLQJDU�I|U�DWW�JHQRPGULYD�XWYHFNOLQJ�RFK
I|UlQGULQJDU��YLONHW�JlOOHU�DOOD�RUJDQLVDWLRQHU��'H�I|UlQGULQJDU�YL�KDU�I|UHVODJLW�KDU�YDULW�DY
ROLND�NDUDNWlU�RFK�NUlYHU�ROLND�UHVXUVHU��9LVVD�I|UlQGULQJDUQD�NUlYHU�LQWH�QnJUD�VWRUD
HNRQRPLVND�UHVXUVHU��VRP�H[HPSHOYLV�DWW�LQI|UD��6��PHQ�GHW�NUlYHU�WLG�VDPW�HQ�YLOMD�RFK
GULYNUDIW�KRV�DOO�SHUVRQDO��$WW�GULYD�HWW�VWlQGLJW�I|UElWWULQJVDUEHWH�NUlYHU�HWW�JHPHQVDPW�PnO
VRP�DOOD�DUEHWDU�PRW��RFK�lU�GHW�QnJUD�VRP�LQWH�YLOO�XWYHFNODV�RFK�I|UlQGUDV�NDQ�GHWWD�YDUD�HWW
VWRUW�KLQGHU��'HW�lU�GlUI|U�YLNWLJW�DWW�VNDSD�PRWLYDWLRQ�KRV�DOOD�RFK�HQ�NXOWXU�VRP�IUlPMDU
XWYHFNOLQJ�

$QGUD�I|UlQGULQJDU�lU�GlUHPRW�VW|UUH�LQYHVWHULQJDU�RFK�NUlYHU�PHU�HNRQRPLVND�UHVXUVHU�
YLONHW�RFNVn�NDQ�YDUD�HWW�KLQGHU��7Yn�DY�IDEULNHUQD�lJV�LQWH�DY�3HDE�RFK�GlUI|U�lU�VWRUD
LQYHVWHULQJDU�VRP�LQQHElU�I|UlQGULQJDU�DY�ORNDOHQ�EHURHQGH�DY�DWW�lJDUQD�lU�PHG�Sn�DWW
JHQRPI|UD�GHVVD��'HW�NDQ�lYHQ�XSSVWn�RNODUKHWHU�L�YHP�VRP�VND�EHWDOD�LQYHVWHULQJDU��LIDOO�GH
JlOOHU�YHUNVDPKHWHQ�HOOHU�ORNDOHQ�RFK�RP�GH�lU�IDVWD�HOOHU�JnU�DWW�WD�PHG�VLJ�YLG�IO\WW�DY
YHUNVDPKHW��(WW�VWRUW�KLQGHU�lU�DOOWVn�DWW�3HDE�LQWH�lJHU�IDEULNVORNDOHUQD�L�9lVWHUnV�RFK�6M|YLN
VMlOYD��bYHQ�RP�GHVVD�I|UlQGULQJDU�VNXOOH�JHQRPI|UDV�RFK�KDGH�JMRUW�SURFHVVHQ�PHU�HIIHNWLY�
Vn�lU�LQYHVWHULQJDUQDV�O|QVDPKHW�VRP�WLGLJDUH�QlPQW�LQWH�VWXGHUDW�

��
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'HQVFRPEH��0DUW\Q��������� )RUVNQLQJVKDQGERNHQ���I|U VPnVNDOLJD�IRUVNQLQJVSURMHNW�LQRP

VDPKlOOVYHWHQVNDSHUQD��6WXGHQWOLWWHUDWXU�

(ULNVVRQ��/�7���	�:LHGHUVKHLP�3DXO��)��������� 5DSSRUWERNHQ ��KXU�PDQ�VNULYHU�XSSVDWVHU�

DUWLNODU�RFK�H[DPHQVDUEHWHQ��/LEHU�

/DQJVWUDQG��-��������� $Q�LQWURGXFWLRQ�WR�YDOXH�VWUHDP PDSSLQJ�DQG�DQDO\VLV�

KWWS���OLX�GLYD�SRUWDO�RUJ�VPDVK�JHW�GLYD���������)8//7(;7���SGI

/LNHU��-��.��������� 7KH�7R\RWD�ZD\������PDQDJHPHQW SULQFLSOHV�IURP�WKH�ZRUOG¶V�JUHDWHVW

PDQXIDFWXUHU��0FJUDZ�+LOO�
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2OVVRQ��+���	�6|UHQVHQ��6����������)RUVNQLQJVSURFHVVHQ���NYDOLWDWLYD�RFK�NYDQWLWDWLYD

SHUVSHNWLY��,Q (%6&2KRVW ����XSSO����/LEHU�

KWWSV���HGV�V�HEVFRKRVW�FRP�HGV�GHWDLO�GHWDLO"YLG �	VLG �F�EED����E�D��E�D�E��H�H

��GD�E�G������UHGLV	EGDWD -Q1SG*8�=:5]/:[SGP8PF�1YF*8�F�O�=4��

G��G�$1 FOF���G��H���������HFI�EHE�����F�D���E��	GE FDW�����D

5RWKHU��0���	�6KRRN��-��������� /HDUQLQJ�WR�VHH�� YDOXH�VWUHDP�PDSSLQJ�WR�FUHDWH�YDOXH�DQG

HOLPLQDWH�PXGD����9HUVLRQ������7KH�/HDUQLQJ�(QWHUSULVH ,QVWLWXWH�

:RPDFN��-��3���	�-RQHV��'��7��������� /HDQ�WKLQNLQJ ��EDQLVK�ZDVWH�DQG�FUHDWH�ZHDOWK�LQ�\RXU

FRUSRUDWLRQ�����QG�HGLWLRQ� /RQGRQ��6LPRQ�	�6FKXVWHU�
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