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B?/562FB69?/+57B6?2T+A8727@?27S+687+275F36+?@+6895+687595+8.5+H77/+G7=73?D7G+@2?;+
.+,?687/HF2CS+./G+%U7G958S+D725D7B69=7S+6?+56.>+U9689/+687+@2.;7U?2O+?@+BF227/6+
27CF3.69?/5S+9/GF562>+56./G.2G5+./G+D2?/?F/B7G+B92BF3.2+7B?/?;>+G927B69=75T+'6+8.5+
.35?+7W7B67G+687+B8?9B7+?@+9/672=97U775+./G+5FHX7B65+@?2+B.57+56FG975T+

:92BF3.2+G759C/+B./+H7+G9=9G7G+9/6?+68277+G9W727/6+5B.375E+;.B2?&+f5?B976>gS+;75?&+
fHF93G9/C+5B.37g+./G+;9B2?&5B.37+fD2?GFB6gT+A895+687595+@?BF575+?/+687+;75?&+./G+
;9B2?+5B.37S+H?68+9/+2757.2B8+./G+9/+687+G759C/+D2?B755+D2?D?5.3S+9/=7569C.69/C+
B92BF3.296>+@?2+HF93G9/C5+./G+68792+B?/5696F7/6+B?;D?/7/65T+%?;7+737;7/65+9/B3FG7G+
9/+687+D2?D?57G+D2?B755+;9C86+8?U7=72+8.=7+B?//7B69?/+6?+687+;.B2?+5B.37+.5+U733S+
5FB8+.5+57.2B89/C+@?2+F57G+B?;D?/7/65+@2?;+?6872+HF93G9/C5+?2+@2?;+@.B6?2975S+HF6+
8.=7+?/3>+H77/+.GG7G+9@+?@+=.3F7+.35?+6?+687+;75?&+./G+;9B2?+5B.37T+*F29/C+687+B.57+
56FG975S+;?27+69;7+U.5+5D7/6+G95BF559/C+687+;75?+5B.37S+59/B7+68.6+95+U8727+687+
56FG975+G9W72+@2?;+7.B8+?6872T+L/+687+;9B2?&37=73S+@7U+D2?/?F/B7G+G9W727/B75+B?F3G+
H7+@?F/GT+

:92BF3.2+G759C/+B./+H7+G9=9G7G+9/6?+68277+D.265E+f\g+G759C/+@?2+.+B92BF3.2+F57+?@+
B?;D?/7/65S+fQg+G759C/+@?2+D2?3?/C7G+39@75D./5S+./G+fZg+G759C/+@?2+./+9/B27.57G+37=73+
?@+F57T+'/+6895+;.5672+687595S+687+@?BF5+3975+?/+687+@9256+D.26E+G759C/9/C+@?2+.+B92BF3.2+
F57+?@+B?;D?/7/65T+'/+687+G759C/+D2?B755+G7=73?D7G+.5+687+;.9/+275F36+?@+6895+687595S+
5?;7+737;7/65+9/B3FG7G+8.=7+.+B?//7B69?/+6?+?/7+?@+687+?6872+D.265+.5+U733S+HF6+
8.=7+H77/+9/B3FG7G+?/3>+9@+H79/C+?@+9;D?26./B7+@?2+687+;.9/+@?BF5T
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"ID3.9/5+687+;7./5&9/5D927G+G759C/+D2?B755+U89B8+95+687+;.9/+275F36+?@+6895+687595S+
H.57G+?/+687+39672.6F27+2757.2B8S+9/672=97U5+./G+B.57+56FG975T+A895+B8.D672+C?75+
682?FC8+687+562FB6F27+?@+687+D2?D?57G+D2?B755S+567D+H>+567DS+7ID3.9/9/C+./G+
B?;;7/69/C+?/+965+G9W727/6+737;7/65T+

(2757/65+687+@9/G9/C5+@2?;+687+39672.6F27+2757.2B8+U89B8+8.=7+H77/+?@+9;D?26./B7+@?2+
687+G7=73?D;7/6+?@+687+!'*+G759C/+D2?B755+D2?D?5.3T

"3.H?2.675+?/+687+687595l5+275F36+./G+8?U+687+;7./5&9/5D927G+G759C/+D2?B755+B?F3G+
H7+F57G+.5+.+6??3+H>+.2B8967B65+9/+68792+D2.B69B7T+#35?+G95BF5575+D?559H37+G7=73?D;7/6+
?@+687+6??3S+.27.5+@?2+@F6F27+2757.2B8S+./G+8?U+.+62./5969?/+6?+B92BF3.2+G759C/+B?F3G+
8.=7+7W7B65+?/+687+2?37+?@+.2B8967B65T+
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27B>B39/CS+?@+;.6729.35+?2+D2?GFB65T+:92BF3.296>+8.5+9/+6895+67I6+796872+H77/+F57G+U87/+
G95BF559/C+.33+6>D75+?@+B92BF3.2+.B69=96975+.6+?/B7+?2+U87/+G95BF559/C+B92BF3.2+.B69=96975+
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H78.=9?2S+@2?;+.+39/7.2+F57+?@+275?F2B75+6?+.+B92BF3.2+F57T+

A87+672;+HF93G9/C+B?;D?/7/6+95+F57G+9/+6895+687595+.5+.+B?337B69=7+672;+@?2+HF93G9/C+
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U89B8+9/+.+B92BF3.2+HF93G9/C+B?/67I6+?V7/+27@72+6?+.=.93.H37+HF93G9/C+B?;D?/7/65T
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U89B8+56.265+U968+.+G7@9/7G+C?.3S+./G+.33+G7B959?/5+68.6+@?33?U+GF29/C+687+G759C/+
D2?B755+.27+;.G7+U968+275D7B6+6?+68.6+C?.3T++

!7./5&9/5D927G+G759C/S+687+G759C/+.DD2?.B87G+D2?D?57G+.5+.+275F36+?@+6895+687595T+

[9@7+:>B37+#55755;7/6+f?2+#/.3>595gS+.+;768?G+@?2+.557559/C+687+6?6.3+7/=92?/;7/6.3+
9;D.B6+?@+.+D2?GFB6l5+GF29/C+965+@F33+39@7+B>B37T+
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PROJECT CONTEXT

07((%-+2*.+7"+.'-
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0.(#7&"(2%#'-'5A

*F29/C+687+3.56+eR+>7.25S+687+C3?H.3+D2?GFB69?/+?@+C??G5+8.5+G?FH37GS+./G+
687+.;?F/6+?@+=92C9/+;.6729.3+68.6+8.5+H77/+7I62.B67G+8.5+629D37G+f"F2?D7./+
"/=92?/;7/6.3+#C7/B>S+QR\]gT+'@+8F;./+B?/5F;D69?/+H78.=9?2+U?F3G+B?/69/F7+?/+965+
BF227/6+D.68S+B.3BF3.69?/5+58?U+68.6+687+C3?H.3+G7;./G5+@?2+/.6F2.3+275?F2B75+>7.2+
QRZRS+U?F3G+6?+H7+;76S+27_F927+6U?+".2685S+./G+H>+QReR+68277+".2685+f"5D?596?+76+.3TS+
QR\dgT+^.672S+@??GS+7/72C>+./G+?6872+@F/G.;7/6.3+275?F2B75+.27+H79/C+X7?D.2G957GT+

A87+39/7.2+5>567;+?@+275?F2B7+B?/5F;D69?/+68.6+;?G72/+5?B976>+95+H.57G+?/+
U.5+756.H39587G+GF29/C+687+9/GF5629.3+27=?3F69?/+f#/G27U5S+QR\egT+'6+U.5+@F26872+
;./9@7567G+U87/+687+B?/B7D6+?@+D3.//7G+?H5?375B7/B7+U.5+9/62?GFB7G+6?+569;F3.67+
687+;.2O76+GF29/C+687+,27.6+*7D27559?/+9/+687+\]ZR5+f!?27/?S+*7+[?5+)9?5S+)?U7+
./G+:8.2/37>S+QR\bgT+-?U7=72S+687+2.69?/9/C+?@+D2?GFB65+./G+275?F2B75+GF29/C+^^''+
@?2B7G+D7?D37+6?+B.27+@?2+687+689/C5+687>+8.G+682?FC8+27D.92+./G+27F57S+5?+96+U.5+/?6+
F/693+687+\]eR5+68.6+687+9G7.+?@+D3.//7G+?H5?375B7/B7+U.5+U9G73>+.G?D67GT+(2?GFB65+
8.=7+59/B7+687/+H77/+G759C/7G+6?+_F9BO72+H7B?;7+?H5?3767S+6?+B27.67+.+D.6672/+
U8727+D2?GFB65+?V7/+/77G+6?+H7+27D3.B7GS+6?+9/B27.57+B?;D./>+D2?@965T+Y27.O9/C+
6895+D.6672/+?@+.+39/7.2+o6.O7&;.O7&U.567q+5>567;S+U89B8+95+5?+G77D3>+9/67C2.67G+9/+
687+G7=73?D;7/6+?@+687+B?/5F;72+D.6672/5+./G+@9/./B9.3+562FB6F275S+D?39B975+./G+
27CF3.69?/5+?@+687+;?G72/+U?23GS+D?57+./+7/?2;?F5+B8.337/C7+f^?23G+"B?/?;9B+
J?2F;S+QR\agT

A87+672;+rB92BF3.2+7B?/?;>l+U.5+@9256+756.H39587G+9/+>7.2+\]d]T+#+B92BF3.2+7B?/?;>+
95+.BB?2G9/C+6?+^?23G+"B?/?;9B+J?2F;+fQR\aS+DT+\Zg+o./+9/GF5629.3+5>567;+68.6+95+
2756?2.69=7+?2+27C7/72.69=7+H>+9/67/69?/+./G+G759C/qT+'6+95+.+o27C7/72.69=7+D2?GFB69?/&+
B?/5F;D69?/+5>567;+68.6+.9;5+6?+;.9/6.9/+7I62.B69?/+2.675+?@+275?F2B75+./G+
C7/72.69?/+2.675+?@+U.5675+./G+7;9559?/5+F/G72+5F96.H37+=.3F75+@?2+D3./76.2>+
H?F/G.2975S+682?FC8+B3?59/C+687+5>567;S+27GFB9/C+965+59s7+./G+;.9/6.9/9/C+687+
275?F2B75l+=.3F7+.5+3?/C+.5+D?559H37+U9689/+687+5>567;S+;.9/3>+37./9/C+?/+G759C/+./G+
7GFB.69?/q+f%FM27s&"92?.S+J72/M/G7sS+!4/G7s&!.26K/7s+./G+%?6?&Lt.67S+QR\]S+DT+
]edgT+:"+.9;5+6?+.GG2755+687+D2?H37;+56.67G+.H?=7S+68.6+.+3.2C7+D.26+?@+8F;./96>+8.5+
G7=73?D7G+.+273.69?/589D+6?+?F2+D3./76+./G+965+275?F2B75S+68.6+95+@.2+@2?;+5F56.9/.H37+
f$755+./G+i9/CS+QR\cgT+'6+577O5+6?+9;D2?=7+7/6927+5>567;5S+9/567.G+?@+?/3>+;.I9;959/C+
687+D?67/69.3+?@+9/G9=9GF.3+737;7/65T+

:"+B./+H7+.DD397G+U9689/+.33+5>567;5+./G+5B.375+&+@2?;+9/GF5629.3+;./F@.B6F29/C+
./G+C?=72/;7/6+?2C./95.69?/S+6?+G7=73?D;7/6+?@+B96975S+?2+9/G9=9GF.3+7=72>&G.>+39@7+
H78.=9?2+f"337/+!.B#268F2+J?F/G.69?/S+QR\cgT+:"+G9569/CF95875+H76U77/+H9?3?C9B.3+?2+
67B8/9B.3+/F6297/65+./G+B>B375+f"337/+!.B#268F2+J?F/G.69?/S+QR\egT+L/3>+F/8.2;@F3+
H9?3?C9B.3+/F6297/65+9/+F/8.2;@F3+.;?F/65+.27+.33?U7G+6?+H7+5.@73>+276F2/7G+6?+687+
7/=92?/;7/6S+U8937+67B8/9B.3+B>B375+.27+G759C/7G+6?+O77D+965+B?;D?/7/65+U9689/+
B3?57G+3??D5T

8!"*$%+0*,$9.&2&3$#":+*.#",-((+3"-;+*#"3+"3<*+:-:-5"%3&.."0%-1.$"*$%+0*,$%="
1$,-0%$"+/"3<$"$(>&*+(2$(3-.",<-..$('$%="+/"3<$"%<+*3-'$"+/"%3*-3$'&,"
2-3$*&-.%"-%":$.."-%"+/".-,?"+/".-(#"/+*".-(#/&.."-(#"3*$-32$(3")0*)+%$%@A"

&+,8957339/9S+)9D.S+<3C9.69S+QR\dS+DT+bZbT
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'/+687+Y2F/G63./G+27D?26S+</967G+$.69?/5+f\]dcg+G7@9/7+5F56.9/.H37+G7=73?D;7/6+
.5+oG7=73?D;7/6+68.6+;7765+687+/77G5+?@+687+D2757/6+U968?F6+B?;D2?;959/C+687+
.H9396>+?@+@F6F27+C7/72.69?/5+6?+;776+68792+?U/+/77G5qT+*F29/C+687+G7=73?D;7/6+?@+
687+:"+B?/B7D6S+965+273.69?/589D+6?+5F56.9/.H37+G7=73?D;7/6+8.5+H77/+@27_F7/63>+
G95BF557GT+A8727+577;5+6?+H7+;./>+G9W727/6+9/672D276.69?/5S+U8727+687+3.BO+?@+.+
B?/57/5F5+27C.2G9/C+687+G7@9/969?/+?@+687+:"+B?/B7D6+96573@+@F26872+B?;D39B.67+687+
;.6672+fn92B88722+76+.3TS+QR\dgT+%?;7+B2969_F7+B3.9;+68.6+B92BF3.2+7B?/?;>+G?75+
/?6+.GG2755+687+5?B9.3+.5D7B65+?@+5F56.9/.H9396>S+HF6+?/3>+B?=72+7B?3?C9B.3+./G+
7B?/?;9B+.5D7B65+fn92B88722S+)79O7+./G+-7OO726S+QR\cgT+#+@7U+7ID7265+.2CF7+68.6+
5F56.9/.H37+G7=73?D;7/6+95+.+39/7.2+9/969.69=7S+./G+68727H>+.F6?;.69B.33>+U?F3G+H7+
.+@.93F27+.BB?2G9/C+6?+B92BF3.2+7B?/?;>+D29/B9D375+f%FM27s&"92?.+76+.3TS+QR\]gT+!?56+
7ID7265+68?FC8S+.2CF7+68.6+687+B?/B7D65+?@+5F56.9/.H9396>+./G+B92BF3.2+7B?/?;>+
.27+B3?573>+B?//7B67G+9/+796872+5FB8+.+;.//72+68.6+B92BF3.2+7B?/?;>+95+/7B755.2>+
@?2+5F56.9/.H37+G7=73?D;7/6S+68.6+B92BF3.2+7B?/?;>+95+H7/7@9B9.3+6?+5F56.9/.H37+
G7=73?D;7/6+?2+68.6+687+6U?+B?/B7D65+8.=7+.+B?;D7/5.6?2>+273.69?/589DT+-?U+6895+
D?67/69.33>+B?F3G+H7+9/672D2767G+6?+687+@973G+?@+G759C/+95+G75B29H7G+H>+%F;672S+Y.OO72+
./G+Y.3O7/7/G7+fQR\dS+DT+Qg+U8?+U2967+68.6+oB92BF3.2+G759C/+B./+H7+B?/59G727G+.5+.+
D.26+?@+G759C/+@?2+5F56.9/.H9396>+U968+.+/F;H72+?@+;?27+5D7B9@9B+.9;5qT
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A87+62./5969?/+6?+B92BF3.296>+95+.+B?;D37I+D2?B755+U968+/?+59;D37+5?3F69?/5S+HF6+68727+8.=7+
H77/+5?;7+9;D?26./6+B92BF3.2+9/969.69=75+3.F/B87GS+5FB8+.5+687+"F2?D7./+</9?/+./G+
:89/.+.G?D69/C+:"+D29/B9D375+.5+D.26+?@+68792+@F6F27+562.67C975+fY?BO7/S+G7+(.FUS+Y.OO72+
./G+=./+G72+,29/67/S+QR\bgT+\56+?@+0./F.2>S+QR\dS+687+/7U+%U7G958+B39;.67+3.U+27C.2G9/C+
H7B.;7+7W7B69=7S+56.69/C+68.6+.+62./5969?/+6?+:"+95+.+D2727_F95967+@?2+27.B89/C+687+
9/672/.69?/.3+B39;.67+6.2C765+f%J%S+QR\cEcQRgT+L/+687+3?B.3+5B.37S++9/969.69=75+39O7+o:92OF3p2.+
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BACKGROUND

2.

CE IN BUILDING INDUSTRY

The construction sector is responsible for 40% of the global material 
consumption, making it the sector that consumes the most material of all (World 
Economic Forum, 2016). Globally, it contributes to about 33% of all emissions, 
with building constructions and demolitions potentially being the primary sources 
of solid waste worldwide, producing 40% of the world’s yearly waste (Ali, 2017; 
Ness and Xing, 2017). In Europe, the building sector is responsible for 38% of 
the total waste production, 40% of the carbon dioxide emissions and uses 50% 
of all exhausted natural resources (Durmisevic, 2019). In Sweden, approximately 
18% of greenhouse gas emissions are caused by the built environment 
(Boverket, 2018). A little bit less than half (46%) of those emissions are caused by 
construction, demolition and refurbishment. 

&RPPHUFLDO�EXLOGLQJV�DUH�RIWHQ�GHPROLVKHG�GHVSLWH�EHLQJ�LQ�ĆQH�SK\VLFDO�
condition, for various reasons (Cheshire, 2016). Land values might have changed 
or the building might have served its original purpose and has thereby become 
obsolete. Premature refurbishments performed due to other reasons than wear 
and tear, done earlier than what material wear and tear would have required, 
are also commonly appearing, both within housing and commercial properties 
(Femenías et al., 2018; M. Enander, personal communication, February 26, 2020). 

Initiatives to make the construction sector more sustainable has traditionally 
been focusing on lowering energy use during the operational stage of buildings, 
while tending to ignore that what is done before and after the operational stages 
(e.g. construction and demolition) contribute to greenhouse gas emissions and 
degradation of our planet as well (Wijkman and Skånberg, 2015; Cheshire, 2016; 
Fouche and Crawford, 2017). In fact, research show that for modern, energy 
HIĆFLHQW��DSDUWPHQW�EXLOGLQJV�WKH�UHODWLRQ�EHWZHHQ�RSHUDWLRQDO�HQHUJ\�GXULQJ�XVH�
and embodied energy in the construction phase can be 50-50 (Femenías et al., 
2018). The importance of the embodied energy is likely to increase in the future 
as the footprint of the operational energy decreases.

07((%-+247.&8.-C2.-87*+(A

Since the construction sector is responsible for such a large part of humans’ 
negative impact on the planet, even small changes can contribute to major 
improvements (Pomponi and Moncaster, 2017). This has been acknowledged 
by many, for example the European Commission (2014), pointing out the 
FRQVWUXFWLRQ�VHFWRU�DV�RQH�RI�ĆYH�SULRULWLVHG�DUHDV�LQ�WKHLU�&LUFXODU�(FRQRP\�
action plan. In Sweden, several initiatives have been launched, supporting more 
circularity in the built environment. Boverket suggested in a report published 
2014 that from year 2020, life cycle analysis (LCA, a tool for assessing the total 
environmental impact of a product through its life cycle) should be the starting 
point for assessment of construction, refurbishment and maintenance of 
buildings. Boverket (2018) are also currently formulating new regulations that 
will limit greenhouse gas emissions during construction. Since 2017, the Swedish 
Public Procurement Act approves that bids are compared to each other based 
on their lifecycle costs where costs of environmental impacts can be included, 
in contrast to only comparing investment costs (LOU 16 kap. 4 §). In January 
this year, Göteborgs stad published a report, investigating how to incorporate 
B92BF3.296>+9/+DFH39B+D2?BF27;7/6+D2?B75575+@?2+B?/562FB69?/&+./G+G7;?3969?/
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Figure 6. Biological and technical cycles. Adapted from Ellen MacArthur Foundation, 2015. 
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MEANS-INSPIRED DESIGN
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9/B27.57+.+B92BF3.2+F57+?@+HF93G9/C+B?;D?/7/65S+.+G759C/+D2?B755+U89B8+B?;H9/75+
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1. DISCOVER
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%#)1(="(81&"('1("&)>."('-%'('-"1."'0+%#(08"%)(%+'>%##I(
%."(*1))0=#"('1(."%#0)":(
[1.(%(-09-".(#"$"#(14(+0.+>#%.0'I7(%0/(>*5%.8)(%++1.80&9(
'1('-"(e!(/18"#(%&8(#"'('-%'(9>08"(5-0+-('")')('1(="(
81&":(T-"(-0".%.+-0")(=I(cd'"=1.9)()'%8(%&8(,-0'"(
!")"%.+-(`%=(+%&(%#)1(-"#*(*.01.0'0)":

:#'#"%/*8%,<$>#',%')0)*8

D/*1.'%&'(%+'0$0'0")(
1.(/"'-18)

\>")'01&)('1(%&)5".

?1//"&'
A"@'.%(0&41./%'01&

!">)"(14(=>0#80&9(*%.')(1&()0'"(B(.">)"(5-%'(0)(%#."%8I(
0&('-"(*.1U"+':

T1(+."%'"(08"%)(%&8('1(/%6"(5"##B41>&8"8(8"+0)01&)

2.

F1'(."%##I(+0.+>#%.7(=>'(="''".(
'-%&(/%60&9(0'(#%&840##:

EF%$#8)'
R:(!"4>)"
W:(!"'-0&6
Q:(!"8>+"
f:(!">)"
g:(!"*%0.
h:(!"4>.=0)-
i:(!"/%&>4%+'>."
j:(!"*>.*1)"
S:(!"+I+#"
e:(!"+1$".
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Y1>&'0&9(/"'-18)
T1@0&)(1.(-%C%.81>)(
)>=)'%&+")

=#%"),)/"&1D
N1'"&'0%#(+#0/%'"()%$0&9)(14(
80K"."&'(+1/*1&"&')
?#%))040+%'01&A+".'040+%'01&A
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3. DEVELOP

)".-2@'#7*

0'55%-+*

*7=73?D9/C+./G+27@9/9/C+B92BF3.2+9G7.5+6?C76872+U968+687+G759C/+B?/B7D6T

:?/B27695.69?/+?@+687+B?;D?/7/6+2757.2B8S+9/=7569C.69/C+B?;D?/7/65+?/+.+G77D72+
37=73+68./+GF29/C+567D+QS+./G+9@+/7B755.2>+.GG9/C+2757.2B8+?@S+@?2+687+D2?B755S+
F/7ID3?27G+B?;D?/7/65T+*7=73?D;7/6+?@+9G7.5+?@+8?U+687+B?;D?/7/65+B?F3G+H7+
D.927G+U968+B92BF3.296>+562.67C975+./G+U8.6+;7.5F275+68.6+U?F3G+27_F927S+756.H39587G+
682?FC8+.+5>567;.69B+C.68729/C+?@+;?27+B?/B2767+9/@?2;.69?/+27C.2G9/C+687+
B?;D?/7/65l++G9W727/6+.5D7B65T++#/+F/G7256./G9/C+?@+U89B8+;7.5F27+68.6+B?F3G+H7+
2737=./6+@?2+7.B8+B?;D?/7/6S+H.57G+?/+U79C89/C+687+@.B6?25+?@+;?/7>S+69;7S+_F.396>S+
D?67/69.3+B39;.67+5.=9/C5+./G+C7/72.3+@7.59H9396>T+*7=73?D;7/6+?@+687+G759C/+.BB?2G9/C+
6?+687+275F365T+

#/5U725+6?+687+_F7569?/5E+
^8.6+B?;D?/7/65+U933+H7+27F57Gk+
R<$*$",-("3<$5"1$"/+0(#="&(":<-3":-5",-(",+2$"3+"0%$"-'-&("-(#":<-3"2$-%0*$%"
:+0.#"3<-3"*$70&*$M
'5+68727+.+27;.9/9/C+/77G+@?2+./>+O9/G+?@+5FDD37;7/6.2>+B?;D?/7/65k
L+:",-("3<-3"1$"#$-.3":&3<"&("3<$"#$%&'(M"R<-3"*$70&*$2$(3%",-("1$"%3-3$#M""
-?U+G?75+687+G759C/+7/.H37+@F6F27+B92BF3.296>k+
!%%$21.5"2$3<+#%=",<+&,$"+/"2-3$*&-.%="%0*/-,$"3*$-32$(3"$3,@

:?;D?/7/6+9/=7569C.69?/5+&+5O76B89/CS+;?G7339/CS+D8>59B.3+;.6729.3+7ID729;7/65S+
;.DD9/C+G9W727/6+O9/G5+?@+2737=./6+9/@?2;.69?/T+"=.3F.69/C+@9/G9/C5+@2?;+G9W727/6+
D725D7B69=75S+5FB8+.5+7B?/?;>S+@7.59H9396>S+@F6F27+B92BF3.2+D?67/69.35+B27.67G+./G+8?U+
B?;D?/7/65+H756+B./+G7=73?D+687+G759C/+B?/B7D6T+
[::v[:#+?2+59;D39@97G+=7259?/5S+6?+F57+9/+B?;D?/7/6+B?;D.295?/5T+
:92BF3.2+G759C/+562.67C975+@?2+B3?59/C+3??D5T+
:92BF3.296>+./G+U.567+8972.2B8975S+.5+5FDD?26+9/+B8?9B7+?@+B?/69/F7G+G927B69?/5T

#35?+6895+567D+B./+6.O7+;FB8+69;7S+9@+.33?U7G+6?T+!?27+69;7+.=.93.H37+GF29/C+567D+Z+
9/B27.575+687+D?559H37+/F;H72+?@+B?;D?/7/65+U89B8+B./+H7+9/=7569C.67GS+?2+6?+U89B8+
G7D68+687>+B./+H7+7ID3?27GT+'@+8.=9/C+3755+69;7+.=.93.H37S+D29?296957+.5+9/+567D+\+./G+Q+
f.;?F/6S+B39;.67+9;D.B6+./G+@F6F27+D?559H9396975+@?2+B92BF3.296>gT+

"=7/+.V72+567D+ZS+/?6+.33+B?;D?/7/65+687+G759C/+U933+B?/5956+?@S+.27+39O73>+6?+H7+O/?U/T+
%?;7+?@+68757+U933+D2?H.H3>+/?6+H7+@?F/GS+?2S+57BF27GS+F/693+687+G7;?F/69/C&+?2+
B?/562FB69?/+D8.57T+

A7569/C+?@+@?F/G+B?;D?/7/65+U933+D2?H.H3>+?BBF2+D.2.3373+6?+687+5B?F69/C+?@+
5FDD37;7/6.2>+B?;D?/7/65T+

*F29/C+687+D2?B755S+96+95+9;D?26./6+6?+27;7;H72+68.6+687+.9;+95+/?6+?/3>+6?+7/.H37+
B92BF3.296>+6895+?/7+69;7S+HF6+.35?+6?+59;D39@>+@F6F27+B92BF3.296>T+*759C/+B8?9B75+58?F3G+
H7+;.G7+U968+68.6+9/+;9/GS+H>+@?2+7I.;D37+F59/C+.DD2?D29.67+oB3?59/C+687+3??Dq+?2+
B92BF3.296>+562.67C975T++
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1%*7&+*

<''&*

9-.08#$.2'"2-80-.

B<2<'-$70'7<("'$:42-#20"(;-.2+-207.
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=0'-72$"#=$0#=0'-72

;==0204#"($74,:4#-#2$2-.2.B-".0M0(023

Q'&]"97$("E"B&IW"67

Z:6=B:)"($("):@6$I'&I&)=B

Z""(<=9?
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+1/*1&"&'(0)(&""8"87()>+-(%)(0')()1>.+0&97(
/%&>4%+'>.0&9(*.1+"))7(%&8('.%&)*1.'(&""8):(
`?<(+%#+>#%'01&)(+%&(="(/%8"7(1.()'%&8%.8(
$%#>")(>)"8(41.(%()0/*#040"8($".)01&:(^0'-".(
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5"09-0&9(+1)'7('0/"(."X>0."87(X>%#0'I(%&8(
+0.+>#%.0'I('1(40&8:(P15('-"(80K"."&'(%)*"+')(%."(
*.01.0'0)"8(0)(1V"&(*.1U"+'()*"+040+:

G88(+(#*/'%&#$7#*)*+%+),+,
?1&'0&>"8("@*#1.%'01&(14(1*'01&)(41.(80K"."&'(
+1/*1&"&')(1.(8")09&):([1.(%(-09-".(#"$"#(14(
+0.+>#%.0'I7(%0/(>*5%.8)(%++1.80&9('1('-"(e!(
/18"#(%&8(#"'('-%'(9>08"(5-0+-('")')('1(="(
81&":(T-"(-0".%.+-0")(=I(cd'"=1.9)()'%8(%&8(
,-0'"(!")"%.+-(`%=(+%&(%#)1(-"#*(*.01.0'0)":

?),(0*%.#"D%
T"+-&0+%#(+I+#")
a01#190+%#(+I+#")(
J0)B(%&8(."%))"/=#I

:#'#"%/*8%,<$>#',%')0)*8

D/*1.'%&'(%+'0$0'0")(
1.(/"'-18)

\>")'01&)('1(%&)5".

?1//"&'
A"@'.%(0&41./%'01&

EF%$#8)'
R:(!"4>)"
W:(!"'-0&6
Q:(!"8>+"
f:(!">)"
g:(!"*%0.
h:(!"4>.=0)-
i:(!"/%&>4%+'>."
j:(!"*>.*1)"
S:(!"+I+#"
e:(!"+1$".



PL"987:&6$IB=6

3&"-2@'(28.*"**%54&A )"+%(."&2,M* ?/%#.@.#"+.'-2'@2
(%67.(%5%-+*

0'-*+(7#+.'-28'#75%-+*0'557-.#"+.'-2'@2
#.(#7&"(2.8%"*

3&"-*2@'(2"&&2#'5/'-%-+

1%*/'-*.4.&.+.%* Q+$%(2(%&%:"-+2.-@'(5"+.'- ,-2*.+7

4. DELIVER

*F29/C+687+3.56+567DS+687+;.9/+.B69=96>+95+6?+@9/.3957+687+D2?X7B6+./G+6?+D2?GFB7+.33+
;.6729.3+/77G7G+@?2+G?BF;7/6.69?/+./G+D2757/6.69?/T+A87+;.6729.3+58?F3G+H7+
;?G7337G+9/+U.>5+68.6+5FDD?26+687+B?;;F/9B.69?/+?@+H?68+G7B959?/5+68.6+.27+.327.G>+
;.G7+27C.2G9/C+687+G759C/S+./G+;.66725+68.6+8.=7+6?+H7+@9CF27G+?F6+3.672+GF29/C+687+
B?/562FB69?/+D2?B755T+%9/B7+68727+;9C86+H7+.+3?6+6?+H7+B?;;F/9B.67G+27C.2G9/C+
B92BF3.2+HF93G9/C+G759C/+D2?X7B65S+@9/G9/C+7W9B97/6+6??35+@?2+687+DF2D?57+;9C86+H7+.+
B8.337/C7T+'/+.GG969?/+6?+D2?GFB9/C+687+B?;;F/9B.69?/+;.6729.3S+B726.9/+.C277;7/65+
;9C86+.35?+8.=7+6?+H7+@9CF27G+?F6+GF29/C+567D+aS+5FB8+.5+7B?/?;9B+./G+XF29G9B.3+
275D?/59H9396975+B?//7B67G+6?+687+@F6F27+B92BF3.296>+?@+G9W727/6+B?;D?/7/65T+

:./+G9W72+@2?;+?/7+D2?X7B6+6?+./?6872S+HF6+B?F3G+@?2+7I.;D37+H7E
*2.U9/C5T
Z*&;?G735T
Y'!+@?2+;.6729.3+'*5+./G+?6872+9/@?2;.69?/T
:?/62.B65+6?+G9=9G7+275D?/59H9396975T
*?BF;7/65+56.69/C+8?U+687+B92BF3.296>+95+6?+H7+27.3957GT
L6872S+@?2+687+D2?X7B6+2737=./6S+6??35T

:?;;F/9B.69?/+;.6729.3+U89B8+7ID3.9/5E+
A87+G759C/T
C+(%3*0,3&+("#+,02$(3%"-(#"&..0%3*-3&+(%=":<&,<="/+*"?(+:(",+2)+($(3%="($$#"3+"
2-?$"%0*$"3<-3"-%%$21.5"2$3<+#%"-..+:"/+*"/030*$",&*,0.-*&35="-(#"/+*"0(?(+:("
,+2)+($(3%="($$#"3+"1$"-..+:&('"$(+0'<"%+"3<-3"/&33&('",+2)+($(3%".-3$*",-("1$"
/+0(#@"
A87+B92BF3.2+9G7.5+?@+687+D2?X7B6+./G+8?U+687>+.27+6?+H7+9;D37;7/67GT
Gc).-&(&('"<+:"$-,<"-.*$-#5"0%$#",+2)+($(3"&%"3+"1$"<-(#.$#"-(#"'&>$("&3%"($:"
)0*)+%$=",+2)+($(3"-(#",+(%3*0,3&+("-%%$21.5"2$3<+#%="<+:"3+"<-(#.$"2-3$*&-."
XB%@"
0F29G9B.3+./G+7B?/?;9B.3+.C277;7/65T+
Q&'<3"(+3"1$"3<$"-*,<&3$,3g%"*$%)+(%&1&.&35="103"3<$"-*,<&3$,3%",+0.#",+(3*&103$"3+"
3<$"#&%,0%%&+(="%&(,$"3<$"-*,<&3$,3"<-%"&(%&'<3%"&(3+")+3$(3&-."/030*$%"+/"#&;$*$(3"
,+2)+($(3%@

A87+;?27+B.27@F33>+687+G?BF;7/6.69?/+8.5+H77/+G?/7+GF29/C+567D5+\&ZS+687+3755+69;7+
567D+a+U933+27_F927T+

A87+B?;;F/9B.69?/+27C.2G9/C+B?;D?/7/65S+U89B8+8.=7+6?+H7+57.2B87G+@?2+GF29/C+687+
B?/562FB69?/+D2?B755S+58?F3G+H7+;?27+.33?U9/C+68./+62.G969?/.3+G759C/+G?BF;7/65S+
6?+9/B27.57+687+B8./B7+?@+@9/G9/C+B?;D?/7/65+68.6+@96T+A8.6+B?F3GS+@?2+7I.;D37S+H7+
.B897=7G+H>+@?BF59/C+?/+@F/B69?/+2.6872+68./+B726.9/+.7568769B5S+?2+H>+F59/C+2./C75+
@?2+;7.5F27;7/65T+#5D7B65+6?+B?/59G72+U87/+G7B9G9/C+?/+8?U+5D7B9@9B+.+27_F927;7/6+
5D7B9@9B.69?/+B?F3G+H7+.33?U7G+6?+H7S+95+8?U+B?;;?/+687+B?;D?/7/6+95+?/+687+57B?/G+
8./G+;.2O76S+8?U+;FB8+69;7+?2+7B?/?;9B+275?F2B75+68727+.27S+?2+8?U+;./>+?@+687+
B?;D?/7/6+68.6+.27+/77G7GT+

)".-2@'#7*

N'"&*

<''&*

1%*7&+*

0'55%-+*

(2?GFB9/C+./G+D2757/69/C+;.6729.3+U89B8+B?;;F/9B.67+687+D2?X7B6+./G+965+9G7.5T

bb bc
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