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EXECUTIVE SUMMARY 
!
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CHAPTER 1: TECHNOLOGICAL TRENDS IN THE BUILDING 
AND TRANSPORT SECTOR  
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1.1 ENERGY EFFICIENCY POTENTIAL  

1.1.1 ENERGY EFFICIENCY POTENTIAL IN THE GERMAN BUILDINGS 
SECTOR 
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1.1.2 ENERGY EFFICIENCY POTENTIAL IN THE GERMAN TRANSPORT 
SECTOR 
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1 Battery electric vehicle (BEV) Vehicle with an electric propulsion system that relies exclusively on electricity 

from the grid) 
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c1F+-! +5+:0-2:209! :1/.;=,021/! 07U!
41-! .*1-+&.23+! +5+:0-2:209! 2/!
/76287021/!RLJQL!$#$@7T!!!

- K*1-+&.23+!+5+:0-2:209!,-162.21/!

O;/32/8! ,-18-7==+! 41-! 51F!
+=2..21/! +/82/+.! 41-! /76287021/!
RLJdLK!"#$(7T!

- i7.0+!*+70!-+:16+-9!

- cj<!2/!/76287021/!

[+.+7-:*! ,-18-7==+! 41-! :2625!
7627021/! R,-18-7==+! 52/+! +:1&

- P442:2+/0!72-,57/+!3+.28/!7/3!:1/.0-;:021/!

                                                        
2 Plug-in hybrid electric vehicle (PHEV): Vehicle with an internal combustion engine and an electric engine that 

can run either on electricity or on petrol/diesel and can be charged by electricity from the grid  
3 Hybrid electric vehicles (HEV): Vehicle with an internal combustion engine and an electric engine. The battery 

is only charged on-board by regenerative braking and while driving on engine power.  
4 Internal Combustion Engine (ICE) 
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+442:2+/0!7627021/!T!

j7021/75! 3+-187021/! 41-! 51/8! *+769!
6+*2:5+.!

- c1/8!*+769!6+*2:5+.!

PQ!09-+!57>+552/8!7/3!,*7.+!1;0! - c1F!-1552/8&-+.2.07/:+!09-+.!

O;/32/8! ,-18-7==+! 41-! *9>-23!
+5+:0-2:! 7/3! ,5;8&2/! *9>-23! +5+:0-2:!
>;.+.! 41-! ,;>52:! 0-7/.,1-0! RLJQLD!
"#$@>T!

- V5;8&2/!*9>-23!+5+:0-2:!>;.+.!

- E9>-23!+5+:0-2:!>;.+.!

!

N/!"##SD!0*+!<+-=7/!816+-/=+/0!731,0+3!0*+!Xj7021/75!3+6+51,=+/0!,57/!41-!+5+:0-2:!6+*2:5+.Y?!)*+!
,57/! 41-=.! 0*+! .0-70+82:! >7.2.! 41-! 4;/32/8! ,-18-7==+.! 7/3! 10*+-! 2/.0-;=+/0.! 0*70! *76+! >++/!
2=,5+=+/0+3! .2/:+! "##S!01! .;,,1-0!0*+!3+6+51,=+/0!7/3!=7-H+0! ,+/+0-7021/! 14!+5+:0-2:! 6+*2:5+.?!
)*+! ,57/! F7.! .,+:242+3! >9! 0*+! 816+-/=+/075! ,-18-7=!1/! +5+:0-2:! =1>25209! 2/! "#$$! RIc[! 7/3!
i;,,+-075!N/.020;0+D!"#$@T?!K2/:+!"##SD!7!.28/242:7/0!2/:-+7.+!2/!7//;75!-+82.0-7021/.!14!LPd!7/3!VEPd!
:7/! >+! 1>.+-6+3! R.++! O28;-+! $T?! L+.23+.! 0*+! 2=,5+=+/02/8! ,152:9! 2/.0-;=+/0.D! 10*+-! 47:01-.!
:1/0-2>;0+3!01!0*+!,+/+0-7021/!14!+5+:0-2:!6+*2:5+.?!C/!2=,1-07/0!47:01-!2.!0*+!0+:*/15182:75!,-18-+..!
2/! 0+-=.! 14! >700+-9! 7/3! 6+*2:5+! 0+:*/15189! 0*70! :7/! >+! 1>.+-6+3! 2/! 0*+! .7=+! ,+-213?! N/! 7332021/D!
>+41-+!"##SD!0*+-+!6+-9!1/59!6+-9!4+F!+5+:0-242+3!6+*2:5+!=13+5.!1/!0*+!=7-H+0D!F*25+!=7b1-!<+-=7/!
=7/;47:0;-+.!-+5+7.+3!/+F!=13+5.!740+-!"#$#?!!

)*+! +U2.02/8! ,152:9! 4-7=+F1-H! ,579.! 7! H+9! -15+! 41-!0*+! :1.0! :1=,+026+/+..! 14! +5+:0-2:! 6+*2:5+.?!
V;-:*7.2/8!:1.0!41-!LPd.!1-!VEPd.!7-+!*28*+-!0*7/!41-!32+.+5!1-!87.152/+!6+*2:5+.?!i*+0*+-!0*+!*28*!
,;-:*7.2/8! ,-2:+.! :7/!>+! :1=,+/.70+3!>9!51F+-!1,+-7 021/! :1.0.!2.! .0-1/859!2/45;+/:+3!>9!4;+5!7/3!
+5+:0-2:209! ,-2:+.D!F*2:*!2/!0;-/!7-+!2/45;+/:+.!>9!07U7021/!5+6+5.?!C.! .*1F/!>9!N``)!R"##@TD!+5+:0-2:!
6+*2:5+.! 7-+! 1/59! :1.0! :1=,+02026+! 2/! 0*1.+! :1;/0-2+.! 0*70! 2=,5+=+/0+3! 32-+:0! .;>.232+.! 1-! 07U!
2/:+/026+.!41-!+5+:0-2:!6+*2:5+.! .;:*!7.! j1-F79D!I+/=7-H!1-!0*+! j+0*+-57/3.?!N/!<+-=7/9D!LPd!7/3!
VEPd! 7-+! /10! 9+0! :1.0! :1=,+02026+! 41-! =1.0! ;.+-.?! E1F+6+-D! 0*+! :1.0! :1=,+026+/+..! 2.! 75.1!
2/45;+/:+3!>9!7//;75!=25578+D!>700+-9!524+02=+!7/3!-+.23;75!=7-H+0!675;+!1/!0*+!;.+3!:7-!=7-H+0?!C0!7!
6+-9!*28*!7//;75!=25578+!R7>16+!$'D###!H=TD!+5+:0-2:!6+*2:5+.! :7/!>+! :1.0! :1=,+02026+!7::1-32/8!01!
RV5o0GD!"#$(T?!!
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A2OW40!8)!>JJW51!40O2PI45I2(JP!010QI42Q!X5PP0JO04!Q54P!2J!<04S5JU!5JL!I(I51!40O2PI45I2(JP7!?(W4Q0)!CH>!Y-8Z7!!

%

%

1.3 MARKET PERSPECTIVES DUE TO TECHNOLOGICAL TRENDS 

1.3.1 INTRODUCTION TO THE GERMAN ENERGY EFFICIENCY MARKET  
)*+! <+-=7/! <-++/! )+:*! =7-H+0! 2.! +U,+:0+3! 01! 8-1F\! 41-! 0*+! ,+-213! 14! "#$(! 01! "#"%! 7/! 76+-78+!
7//;75!8-1F0*!-70+!14!]?]A!2.!41-+:7.0+3?!)*2.!F1;53!=+7/D!0*70!0*+!=7-H+0!615;=+!F1;53!2/:-+7.+!
4-1=!PQ[!(@@!>25521/!2/!"#$(!01!PQ[!@^#!>25521/!2/!"#"%!RLJQL!"#$@:T?!)*2.!<-++/!)+:*!=7-H+0!31+.!
14!:1;-.+!/10!1/59!2/:5;3+!+/+-89!+442:2+/:9!2/!>;2532/8.!7/3!0-7/.,1-0%D!*1F+6+-D!20!*7.!7!>28!.*7-+\!
F20*!7!:;--+/0!=7-H+0!615;=+!14!PQ[!$##!>25521/D!+/+-89!+442:2+/:9!2.!0*+!>288+.0!14!0*+!8-++/!0+:*!
5+73!=7-H+0.?!)*+!=7-H+0!615;=+!14!.;.072/7>5+!=1>25209!7::1;/0.!41-!PQ[!%(!>25521/?!

j+7-59! *754! 14! 0*+! 5+73! =7-H+0! 41-! +/+-89! +442:2+/:9! RPQ[! @%! >25521/T! >+51/8.! 01! +/+-89&+442:2+/0!
>;2532/8.! 7/3! +/+-89&+442:2+/0! 7,,527/:+.?! J1.0! 2=,1-07/0! 0+:*/15182+.! 7-+! 0*+! 41551F2/8! RLJQL!
"#$@T:\!

!

                                                        
5 Six green tech lead markets can be regarded: energy efficiency; sustainable water management; 

environmentally friendly power generation, storage and distribution; material efficiency; sustainable 
mobility; and waste management and recycling (BMUB 2014c) 
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!

P/+-89&+442:2+/0!>;2532/8.\!

¥ )*+-=75!2/.;57021/!
¥ L;2532/8!7;01=7021/!
¥ P442:2+/0!*+702/8D!6+/0257021/!7/3!72-&:1/32021/2/8!.9.0+=.!
¥ V7..26+!*1;.+.!e!V5;.P/+-89!*1;.+.!

P/+-89&+442:2+/0!7,,527/:+.\!

¥ P/+-89&+442:2+/0!F*20+!8113.!
¥ <-++/!N)!
¥ P/+-89&+442:2+/0!528*02/8!
¥ P/+-89&+442:2+/0!:1/.;=+-!+5+:0-1/2:.!

)*+!5+73!=7-H+0!41-!.;.072/7>5+!=1>25209!.*1F.!0*+!47.0+.0!8-1F0*!7=1/8!0*+!5+73!=7-H+0.D!1/!0*+!
/7021/75!7.!F+55!7.!1/!0*+!851>75!=7-H+0?!)*+!41551F2/8!!.*1F.!0*+!=7-H+0!.+8=+/0.!7/3!0*+2-!=1.0!
2=,1-07/0!0+:*/15182+.\!

Figure 2: Market segments and key technology lines in the lead market for sustainable mobility!

!

K1;-:+\![157/3!L+-8+-!RLJQL!"#$@:T!

!

!

!

!
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1.3.2 TECHNOLOGIES WITH COMPARATIVE ADVANTAGE IN GERMANY 

1.3.2.1 LIGHTING 
!
a/+!+U7=,5+!41-!7!0+:*/15189!F20*!:1=,7-7026+!7367/078+!2/!<+-=7/9!2.!12OTI2JOD!+.,+:27559!cPI.!
7/3!acPI.!RL79+-/cL!"#$@T?!!
!
I-26+-.!41-!0*+!3+6+51,=+/0!14!0*+!528*02/8!=7-H+0!7-+\!
!
A2OW40![)!/42304P!V(4!IT0!L0301(XS0JI!(V!IT0!12OTI2JO!S54N0I!

!
K1;-:+\!L79+-/cL!"#$@!
!
PU,1-0.!e!2=,1-0.!
<+-=7/!c28*02/8!N/3;.0-9\!
);-/16+-!2/!"#$@\!%D]!>25521/!PQ[!RkdPN!P5+:0-2:75!7/3!P5+:0-1/2:!N/3;.0-9!2/!j;=>+-.!J79!"#$%T!
PU,1-0.!2/!"#$@\!@D@!>25521/!PQ[!RkdPN!P5+:0-2:75!7/3!P5+:0-1/2:!N/3;.0-9!2/!j;=>+-.!J79!"#$%T!
N=,1-0.!2/!"#$@\!/?7?!
!
I+6+51,=+/0!14!0*+!<+-=7/!+/+-89!+442:2+/:9!=7-H+0!41-!c28*02/8!
J1-+!0*7/!@#A!14!0*+!F1-53!=7-H+0!41-!528*02/8!2.!1::;,2+3!>9!C.27D!"%A!>9!0*+!PQ!7/3!7/10*+-!"%A!
>9!0*+!QKC!RL79+-/cL!"#$@T?!`*2/7!7::1;/0.!41-!7-1;/3!1/+!0*2-3!14!F1-53!,-13;:021/!7/3!2.!/+U0!01!
0*+!F1-53B.!>288+.0!,-13;:+-!75.1!0*+!F1-53B.!>288+.0!=7-H+0!41-!0*+!528*02/8!2/3;.0-9?!!

)*+!<+-=7/!.*7-+!1/!0*+!F1-53!=7-H+0!41-!528*02/8!0+:*/15189!*7.!>++/!47552/8!2/!0*+!57.0!9+7-.!7/3!
2.!/1F!70!7-1;/3!@A?!E1F+6+-D!0*+!528*02/8!3262.21/!14!0*+!kdPN!+U,+:0.!7/!;,.F2/8!14!0*+!=7-H+0!2/!
"#$@!F20*!7/!2/:-+7.+!2/!0;-/16+-!14!;,!01!%A?!!

)*+!.*7-+!14!;#/ &0+:*/15189!70!0*+!0;-/16+-!2/!<+-=7/9!2.!:;--+/059!70!7>1;0!"%A!7/3!2.!+U,+:0+3!01!
8-1F?!P.,+:27559!2/!0*+!42+53!14!2/32-+:0!528*02/8D!2/!0*+!,-+=2;=!.+8=+/0!14!0*+!7;01=1>25+!2/3;.0-9!
7/3!2/!,;>52:!>;2532/8.!0*+!.*7-+!2.!75-+739!*28*?!V10+/0275!41-!3+6+51,=+/0!:7/!>+!.++/!2/!0*+!
0+-027-9!.+:01-!7/3!2/!:1/.;=+-!+5+:0-1/2:.!R4-1=!F7.*2/8!=7:*2/+.!01!.=7-0!,*1/+.T?!

[+87-32/8!+U,+-0.B!+.02=7021/D!cPI!0+:*/15189!F255!*76+!7!.*7-+!14!^#A!2/!528*02/8!F1-53F23+!2/!"#"#?!

j+U0!01!cPI.D!75.1!%;#/P!R1-87/2:!528*0&+=2002/8!3213+.T!7-+!+U,+:0+3!01!*76+!7!*;8+!3+6+51,=+/0!
,10+/0275?!)*+!<+-=7/!528*02/8!2/3;.0-9!.*1F.!7!>28!2/0+-+.0!2/!0*2.!0+:*/15189!7.!0*+9!2/6+.0!*28*!
.;=.!2/!0*+!,-13;:021/?!

C/10*+-!8-1F2/8!=7-H+0!:1;53!>+!2/0+5528+/0!528*02/8!=7/78+=+/0!2/!?S54I!"(S0P?!
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1.3.2.2 ELECTRIC DRIVE SYSTEMS  
<+-=7/9!2.!0*+!0*2-3!57-8+.0!,-13;:+-!14!,7..+/8+-!:7-.!7/3!528*0!:1==+-:275!6+*2:5+.!851>7559!RaN`CD!
;/370+3T?!J1.0!<+-=7/!7;01=1>25+!=7/;47:0;-+.!7-+!7:026+!2/!0*+!42+53!14!+5+:0-242+3!6+*2:5+.!7/3!
57;/:*+3!-+.,+:026+!=13+5.!1/!0*+!=7-H+0?!N/!01075D!$^!.+-275!=13+5.!F+-+!-+5+7.+3!0255!+/3!14!"#$@!
7/3!$"!7332021/75!=13+5.!7-+!+U,+:0+3!01!>+!-+5+7.+3!2/!"#$%!RjVPD!"#$@T?!J1.0!=13+5.!14!<+-=7/!
>-7/3.! F+-+! -+5+7.+3! .2/:+! "#$#?! C::1-32/859D! <+-=7/! =7/;47:0;-+.! F+-+! /10! 7=1/8! 0*+!
,21/++-2/8!=7/;47:0;-+.! .;:*!7.!)19107D!j2..7/!1-!) +.57D!>;0!3;+!01!0*+!.0-1/8!0+:*/2:75!+U,+-02.+!
7/3!.0-1/8![nI!2/6+.0=+/0.D!>10*!,-2670+!7/3!,;>52:D!<+-=7/!=7/;47:0;-+.!7-+!F+55!,1.2021/+3!2/!
0*+!851>75!=7-H+0!14!+5+:0-2:!6+*2:5+.!RjVPD!"#$#Z!Ic[!7/3!i;,,+-075!N/.020;0+D!"#$@T?!

N/!"#$(D!(D"S$!+5+:0-2:!,7..+/8+-!:7-.!F+-+!=7/;47:0;-+3!2/!<+-=7/9?!N/!7332021/D!^D$'%!+5+:0-2:!:7-.!
F+-+!2=,1-0+3!01!<+-=7/9!7/3!%D^'(!6+*2:5+.!F+-+!+U,1-0+3?!] !)*;.D!2/!0+-=.!14!+5+:0-2:!:7-.!0*+-+!
F7.!7/!2=,1-0!.;-,5;.?!N/!:1/0-7.0D!0*+-+!2.!7/!16+-755!+U,1-0!.;-,5;.!2/!0+-=.!14!/+F!,7..+/8+-!:7-.\!
7>1;0!$?S!=25521/!,7..+/8+-!:7-.!F+-+!2=,1-0+3D!F*25+!,7..+/8+-!:7-!+U,1-0.!+/:1=,7..+3!7>1;0!@?%!
6+*2:5+.! RdICD! "#$@T?! )*+! <+-=7/! ,57041-=! 1/! +5+:0-2:! =1>25209! RjVP! _! j7021/75+! V57041-=!
P5+H0-1=1>2520m0T!-70+.!<+-=7/9!7.!2=,1-07/0!5+732/8! .;,,52+-!14!+5+:0-2:!6+*2:5+.?! )*2.!2.!>7.+3!1/!
2/6+.0=+/0.!2/![nI!7/3!0*+!3+6+51,=+/0!14!7367/:+3!0+:*/15182+.!7/3!.+-62:+.!-+570+3!01!+5+:0-2:!
=1>25209! RjVP! "#$@T?! C::1-32/8! 01! 0*+! jVP! 7..+..=+/0! <+-=7/9D! ,+-41-=.! >+00+-! 0*7/! 10*+-!
2=,1-07/0!=7/;47:0;-2/8!:1;/0-2+.!52H+!W7,7/D!O-7/:+!1-!`*2/7?!a/59!0*+!QKC!,+-41-=.!.528*059!>+00+-!
0*7/!<+-=7/9?!!

C::1-32/8!01!V-144!7/3!h2527/!R"#$"TD!<+-=7/9!2.!2/!7!6+-9!8113!:1=,+02026+!,1.2021/!:1/:+-/2/8!0*+!
,-13;:021/! 14! +5+:0-2:! +/82/+.! 7.! >+2/8! 1/+! 14! 0*+!=1.0! 2=,1-07/0! +U,1-0+-.! 14! +5+:0-2:! =101-.!
851>7559?!O1-!2/.07/:+D!0*+!<+-=7/! .;,,52+-.!52H+!L1.:*!7/3!K2+=+/.!7-+!3+6+51,2/8!7/3! ,-13;:2/8!
+5+:0-2:! =101-.?! O;-0*+-=1-+D! <+-=7/! :1=,7/2+.! *76+! 7! *28*! :1=,+0+/:+! 2/! 0*+! 42+53! 14! ,1F+-!
+5+:0-1/2:.!RV-144!7/3!h2527/D!"#$"T?!!

I+.,20+! 0*+! :1=,7-7026+! 7367/078+! 2/! 0+-=.! 14! 3+6+51,=+/0! 14! +5+:0-2:! 6+*2:5+.! 7/3! -+570+3!
:1=,1/+/0.D! 0*+! 31=+.02:! =7-H+0! 14! +5+:0-2:! 6+*2:5+.! 2.! /10! 7.! 3+6+51,+3! 7.! 2/! 10*+-! P;-1,+7/!
:1;/0-2+.?!N/!<+-=7/9D! .*7-+.!14!LPd!7/3!VEPd!7=1/8! /+F!6+*2:5+! -+82.0-7021/!7-+!51F+-!0*7/!2/!
j1-F79D!0*+!j+0*+-57/3.D!O-7/:+!1-!I+/=7-H!RIc[!7/3!i;,,+-075!N/.020;0+!"#$@T?!!

 

1.4 DATA FOR THE BUILDINGS SECTOR - GERMANY 

E762/8! ,-+.+/0+3!0*+!=7-H+0!,+-.,+:026+.!7/3!0+:*/15182:75!0-+/3.D!0*+!.;>.+M;+/0! .+:021/.!41:;.!
1/!+/+-89&+442:2+/0!0+:*/15182+.!2/!0*+!-+.23+/0275!.+:01-D!1/!0*+!1/+!*7/3D!7/3!0*+!:1==+-:275!7/3!
.+-62:+.D!1/!0*+!10*+-!*7/3?!

1.4.1 RESIDENTIAL SECTOR 
)*+!41551F2/8!07>5+.! ,-1623+!7/!16+-62+F!14!+/+-89&+442:2+/0!0+:*/15182+.!2/!<+-=7/9?!C!67-2+09!14!
=+7.;-+.D! =1.0! 14! F*2:*! F+-+! ,-+.+/0+3! 2/! I?$?"?! 7/3! 6+-9! >-2+459! 2/! `*7,0+-! $?"?$?! 14! 0*2.!
31:;=+/0D!*76+!7!32-+:0!1-!2/32-+:0!2=,7:0!1/!0*+!;,07H+!14!0*+.+!+/+-89&+442:2+/0!0+:*/15182+.?!!

                                                        
6 Please note: not all vehicles released by German brands are manufactured in Germany, e.g. the smart fortwo 

electric drive is manufactured in France.  
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O1-! 2/.07/:+D! 0*+! P/Pd! -+8;570+.! 0*+! +/+-89! ,+-41-=7/:+! 14! .,7:+! *+702/8! .9.0+=.! 2/! /+F! 7/3!
+U2.02/8!>;2532/8.?!J1-+16+-D!7.!.,7:+!7/3!F70+-!*+702/8!-+M;2-+!*76+!7!.;>.07/0275!+/+-89!3+=7/3!
2/!<+-=7/9D!0*+9!7-+!75.1!733-+..+3!>9!4;-0*+-!,152:2+.D!.;:*!7.!1/&.23+!+/+-89!:1/.;507021/!1-!h4i!
:1/.0-;:021/! =1/201-2/8?! i20*! -+.,+:0! 01! 7,,527/:+.! 41-! :11H2/8D! -+4-28+-7021/! 528*02/8! 1-! F7.*2/8D!
+/+-89! :*+:H.! *+5,! *1;.+*153.! 01! 23+/0249! +/+-89! 5+7H.?! a/! 0*+! 2/0+-/7021/75! 5+6+5D! <+-=7/9B.!
,7-02:2,7021/! 2/! 0*+! NVPP`! +/*7/:+.! 0*+! <16+-/=+/0B.! :7,7:209! 01! 2/.0755! 07251-&=73+! ,152:9!
2/.0-;=+/0.!01! ,-1=10+!+/+-89! -+3;:021/!2/!7,,527/:+.?!K1=+! ,152:2+.! .;:*!7.!0*+!+/+-89!07U7021/!
7-+! :-1..&:;002/8! .2/:+! 20! -72.+.! 0*+! ,-2:+! 41-! +/+-89D! 2/! 8+/+-75D! 744+:02/8! 755! +/+-89&:1/.;=2/8!
0+:*/15182+.?!

!

?0QI(4! L;2532/8.!

?W6R?0QI(4! [+.23+/0275!.+:01-!!

:5I0O(4U! K,7:+!E+702/8!

)+:*/15189! <7.! :1/3+/.2/8! :+/0-75! *+702/8! >125+-.D! =;502&47=259! >;2532/8.D! 0+:*/15189! 41-!
*+702/8!7/3!*10!F70+-D!"#&S#HiD!+/+-89!57>+5!C!

j;=>+-! 14!
0+:*/15189!;.+3!!

C::1-32/8! 01! C<PL! R"#$%T! 0*+! =7-H+0! .*7-+! 14! 87.&>7.+3! *+702/8! 2/! /+F!
>;2532/8.!3+:52/+3!4-1=!^]A!2/!"###!01!7-1;/3!%#A!2/!"#$@!:1=,7-+3!01!10*+-!
0+:*/15182+.Z! 14! F*2:*! 2/! ,7-02:;57-! *+70! ,;=,.! 7/3! 51/8&32.07/:+! *+702/8!
872/+3! =1=+/0;=?! E1F+6+-D! 41-! /+F! >;2532/8.! 570+.0!428;-+.! .*1F! 7! -2.2/8!
0-+/3!2/!=7-H+0!.*7-+.!41-!87.&>7.+3!*+702/8!.9.0+=.D!F*1.+!755&02=+!51F!F7.!2/!
"#$(!R@'AT?!N/!:1=,7-2.1/!01!0*70D!C<PL!428;-+.!41-!+U2.02/8!>;2532/8.!.*1F!0*70!
87.&>7.+3!*+702/8!2.!6+-9!.07>5+!7/3!+6+/!2/:-+7.+3!>+0F++/!"###!R@@?%AT!7/3!
"#$@!R@S?"AT?!!

)*+!+U:*7/8+!14!2/+442:2+/0!*+702/8!.9.0+=.!2/!-+.23+/0275!>;2532/8.!2.!4;/3+3!>9!
h4iB.!+/+-89!+442:2+/0!-+4;->2.*=+/0!,-18-7==+D!F*2:*!=79!:1/0-2>;0+!01!0*+!
:1/02/;2/8!,1,;57-209!14!87.&>7.+3!*+702/8!2/!0*+!.+:01-!R.++!I2+4+/>7:*!+0!75?!
"#$@T?!

a-282/!14!
0+:*/15189!

<7.! :1/3+/.2/8! *+702/8! >125+-.! *76+! 7! =7-H+0! .*7-+!14! ]#A! F20*! (]#?###!
,-13;:0.! .153! ,+-! 7//;=?! )*+! =72/! =7/;47:0;-+-.! 7-+ ! L;3+-;.D! W;/H+-.D!
d72557/0D!i154!7/3!d2+..=7//?!

N/! "#$@D! 7,,-1U2=70+59! S! =25521/! 87.&*+702/8! ;/20.!F+-+! 2/! ;.+! 2/! <+-=7/9!
RK0702.07!"#$%7T!

`1.0!14!,;-:*7.+! [7/8+\!!PQ[!]###&'###!

`1.0!,+-!Hi*! I+,+/3.!1/!87.!,-2:+!

P/+-89!
:1/.;=,021/!

I+,+/3.!1/!.2G+!14!0*+!>;2532/8D!7-1;/3!$####&"####!Hi*e7!,+-!*1;.+*153!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

c1F!2/6+.0=+/0!7/3!+/+-89!:1.0.D!51F!+=2..21/!0+:*/15189D!7//;75!
=72/0+/7/:+!2.!-+:1==+/3+3!

P7.2/+..!01!;.+! a/59!+U,+-0.!7-+!7551F+3!01!=72/0+/7/:+!0*+!*+702/8!.9.0+=.!

 

?0QI(4! HW21L2JOP!
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?W6R?0QI(4! $0P2L0JI251!P0QI(4!!

:5I0O(4U! >24!:(JL2I2(J2JO!

)+:*/15189! J1/1.,520D!(&@HiD!+/+-89!:57..!CpppD!,-2=7-9!!41-!:1152/8!,;-,1.+!

j;=>+-! 14!
0+:*/15189!;.+3!!

C::1-32/8!01!QLC!R"#$$!>7.+3!1/!P:13+.28/!"##'TD!7!=7-82/75!/;=>+-!14!.,520&
;/20.! Rf%#D###TD! 2/:5;32/8! =1/1&! 1-! =;502&.,520! .9.0+=.D! 7-+! ;.+3! 2/! <+-=7/!
-+.23+/0275! >;2532/8.?! N/! :1/0-7.0D! =1-+! 0*7/! @##D###! =16+7>5+! ;/20.! 7-+!
2/.0755+3?! I+0725+3! 2/41-=7021/! 1/! 0*+! 32.0-2>;021/! 2/! .2/85+&47=259! 7/3! =;502&
47=259!*76+!/10!>++/!23+/0242+3?!

!

a-282/!14!
0+:*/15189!

J72/!=7/;47:0;-+-.!7-+![+=H1D!I+Bc1/8*2D!i*2-5,115D!P2/*+55D!K02+>+5!P50-1/!

C::1-32/8!01!0*+!+/62-1/=+/075!4+3+-75!78+/:9!RQLCTD!$@#D###!72-&:1/32021/+-.!
7-+!.153!+6+-9!9+7-?!

)*+!,-13;:0.!7-+!=72/59!2=,1-0+3?!

`1.0!14!,;-:*7.+! [7/8+\!PQ[!@##&'##!

`1.0!,+-!Hi*! I+,+/3.!1/!+5+:0-2:209!,-2:+D!1/!76+-78+!#D"S!PQ[!e!Hi*!2/!<+-=7/9!

P/+-89!
:1/.;=,021/!

[7/8+\!$@#&$%#!Hi*e9+7-!!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

)+=,+-70;-+!7/3!*;=23!:1/0-15!

I;+!01!:52=70+!:1/32021/.!2/!<+-=7/9!7/!72-!:1/32021/2/8!.9.0+=!2.!/10!/++3+3!
R2/! :1=,7-2.1/! 01! .1;0*! P;-1,+7/! :1;/0-2+.T! 7/3! *76+! 7! /+87026+!
+/62-1/=+/075!2=,7:0?!)*+!,-13;:0.!7-+!1/59!;.+3!41-!:7?!(#!379.!,+-!9+7-?!!

P7.2/+..!01!;.+! P7.9!01!;.+!

 

?0QI(4! HW21L2JOP!

?W6R?0QI(4! $0P2L0JI251!P0QI(4!!

:5I0O(4U! B5I04!"05I2JO!

90QTJ(1(OU! #10QI42Q!K5I04!T05I04P!Q(S62J0L!K2IT!5!T05I!XWSX!

a-282/!14!
0+:*/15189!

K++!*+702/8!.9.0+=!

`1.0!14!,;-:*7.+! C-1;/3!PQ[!"D###!RP-3Fm-=+,;=,+?3+!"#$%T!

`1.0!,+-!Hi*! K++!*+702/8!.9.0+=!

C6+-78+!+/+-89!
:1/.;=,021/!!

C::1-32/8!01!01,0+/?:*D!7/!+5+:0-2:!*+70!,;=,!41-!F70+-!*+702/8!=79!:1/.;=+!
1/!76+-78+!7-1;/3!$D%##!Hi*e7?!!

C367/078+.!e!
32.7367/078+.!14!
;.+!

)*+! 2/.07557021/! 14! 0*+! *+70! ,;=,! 2.! +7.9! 7/3! :7/! >+! :1=>2/+! F20*! Vd?!
V7-02:;57-59D!2/!153!>;2532/8.! .;>b+:0!01! -+4;->2.*=+/0D!*+70! ,;=,.! :7/! *76+!7!
,1.2026+!.23+&+44+:0!0*-1;8*!:1152/8!1-!3+*;=232492/8!0*+!>7.+=+/0?!

P7.2/+..!01!;.+! !
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?0QI(4! HW21L2JOP!

?W6R?0QI(4! $0P2L0JI251!P0QI(4!!

:5I0O(4U! :((N2JO!

)+:*/15189! a6+/!F20*1;0!.0+7=+-D!87.!1-!+5+:0-2:209D!Cp!

a-282/!14!
0+:*/15189!

j7021/75!,-13;:0!RA!14!2=,1-0.qTZ!>-7/3.!14!%#A!14!+5+:0-2:209!16+/.!2/!,57:+!2/!
<+-=7/9! 2/! "#$"! R-7/H+3! >9! /;=>+-T\! CP<eP5+H0-15;UD! K2+=+/.D! L1.:*D!
L7;H/+:*0D!J2+5+!RK0702.07!"#$%7T!!

`1.0!14!,;-:*7.+!
[7/8+\!]##!_!$$##!PQ[!R.1;-:+\!2/0+-/+0!-+.+7-:*!41-!0*+!,-13;:0.!32.,579+3!70!
FFF?01,0+/?+;!

`1.0!,+-!Hi*! I+,+/3.!1/!87.!e!+5+:0-2:209!,-2:+!

C6+-78+!+/+-89!
:1/.;=,021/!
RHi*e7T!

!

V+-.1/.!,+-!*1;.+*153!

$! "! (! @! r@!

$S'! (S]! @@#! %S%! %S%!

!

R.1;-:+\!-F2!"#$(D!3707!41-!"#$$e"#$"T!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

`11H+-.!F20*!87.!*76+!%#A!5+..!:1/6+-.21/!51..+.!0*7/!:11H+-.!F20*!+5+:0-2:209?!
`11H+-.!F20*!87.!7-+!5+..!+U,+/.26+?!R.1;-:+\!FFF?+:101,0+/?3+T!!

P7.2/+..!01!;.+!
N4! 0*+-+! 2.! /1! 87.! :1//+:021/! 41-! 0*+! :11H+-! 767257>5+D! 91;! *76+! 01! ;.+! 87.!
>1005+.?!R.1;-:+\!FFF?+:101,0+/?3+T!!

 

 

?0QI(4! HW21L2JOP!

?W6R?0QI(4! $0P2L0JI251!P0QI(4!!

:5I0O(4U! ;2OTI2JO!

)+:*/15189! cPID!P"^D!>-28*0D!+/+-89! :57..!PpD!V1F+-!%&$#! iD!c7=,!524+!02=+!"#D###!*1;-.D!
.F20:*2/8!:9:5+.!%#D###D!/10!32==7>5+D!F7-=!F*20+!

a-282/!14!
0+:*/15189!

)*+! =1.0! -+5+67/0! cPI! =7/;47:0;-+-.! F1-53F23+! R3707! 41-! <+-=7/9! 2.! /10!
767257>5+T! 7-+! j2:*207! `1-,1-7021/! RW7,7/TD! K7=.;/8! cPI! Rh1-+7TD! a.-7=!
R<+-=7/9TD!c<!N//10+H!Rh1-+7T!7/3!K+1;5!K+=2:1/3;:01-! cPI!Rh1-+7T!RK0702.07!
"#$%7T!!

`1.0!14!,;-:*7.+! [7/8+!(&"#!PQ[!

`1.0!,+-!Hi*! I+,+/3.!1/!+5+:0-2:209!,-2:+D!1/!76+-78+!#D"S!PQ[!e!Hi*!2/!<+-=7/9!

P/+-89!
:1/.;=,021/!

%&$#!i!

C367/078+.! e!C367/078+.!7-+!0*+!5+..!+5+:0-2:209!:1.0.D!7!51/8!524+02=+D!0*+9!7-+!=73+!14!.1523!
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32.7367/078+.! 14!
;.+!

=70+-275!F20*!/1!4257=+/0!1-!>;5>!01!>-+7HD!0*+9!*76+!/1!F7-=&;,!,+-213D!cPI.!
:1/072/! /1! =+-:;-9! 1-! 10*+-! *7G7-31;.! .;>.07/:+.D! 0*+! 524+! 02=+! 14! cPI.! 2.!
"#D###! *1;-.! 7/3! =1-+?! I2.7367/078+.! 7-+! 0*70! 0*+9!7-+! :;--+/059! =1-+!
+U,+/.26+!0*7/!10*+-!:1/6+/021/75!57=,.!7/3!cPI.! :7/! .*240!:151;-!3;+!01!78+!
7/3!0+=,+-70;-+!

P7.2/+..!01!;.+! N0!2.!+7.9!01!;.+!

 

 

?0QI(4! HW21L2JOP!

?W6RP0QI(4! $0P2L0JI251!P0QI(4!

`70+81-9! $0V42O045I2(J!

)+:*/15189! K2/85+&311-! -+4-28+-701-! F20*1;0! 4-++G+-D! .=755! R$%]! 520-+.TD! 2/&>;250D! PQ! P/+-89!
:57..!Cppp!

a-282/! 14!
0+:*/15189!

L-7/3.!14!%#A!14!-+4-28+-701-.!2/!,57:+!2/!<+-=7/9!2/!"#$"!R-7/H+3!>9!/;=>+-T\!
CP<eP5+H0-15;UD!L1.:*D!K2+=+/.D!c2+>*+--D!g;+55+eV-2625+8!RK0702.07!"#$%7T!!

`1.0!14!,;-:*7.+! [7/8+\!(##&%##!PQ[!

`1.0!,+-!Hi*! I+,+/3.!1/!+5+:0-2:209!,-2:+D!1/!76+-78+!#D"S!PQ[!e!Hi*!2/!<+-=7/9!

P/+-89!
:1/.;=,021/! ]"!Hi*e9+7-!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

c1F!+5+:0-2:209!:1.0.D!/1!32.7367/078+.!

P7.2/+..!01!;.+! d+-9! +7.9! 01! ;.+D! .1=+! -+4-28+-701-.! *76+! =7/;75! 3+4-1.02/8! .9.0+=! 7/3!
7;01=702:!0+=,+-70;-+!:1/0-15!

 

 

?0QI(4! HW21L2JOP!

?W6RP0QI(4! $0P2L0JI251!P0QI(4!

:5I0O(4U! B5PT2JO!S5QT2J0P!

)+:*/15189! O-1/0! 5173+-D! :7,7:209! ^H8D! .,2//2/8! .,++3! $@##! -,=D! :153! F7.*! 767257>5+D! PQ!
+/+-89!+442:2+/:9!:57..!Cppp!

a-282/! 14!
0+:*/15189!

L-7/3.! 14! %#A! 14! -+4-28+-701-.! 2/! ,57:+! 2/! <+-=7/9!2/! "#$"! R-7/H+3! >9!
/;=>+-.T\!J2+5+D!L1.:*D!L7;H/+:*0D!K2+=+/.D!CP<eP5+H01-5;U!RK0702.07!"#$%7T!

`1.0!14!,;-:*7.+! [7/8+\!@%#&]##!PQ[!

`1.0!,+-!Hi*! I+,+/3.! 1/! +5+:0-2:209! ,-2:+D! 1/! 76+-78+! #D"S! PQ[! e! Hi*! 2/! <+-=7/9?! N/!
7332021/!0*+-+!7-+!:1.0.!41-!F70+-!3+=7/3!

P/+-89!
:1/.;=,021/! [7/8+\!$"#&$@#!Hi*e7!

C367/078+.! e!
32.7367/078+.! 14!c1F!+5+:0-2:209!:1.0.D!:153!F7.*!767257>5+D!.76+.!7!510!14!02=+!2/! :1=,7-2.1/!01!
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;.+! *7/3!F7.*!

P7.2/+..!01!;.+! d+-9!+7.9!01!;.+D!;/3+-!.1=+!:2-:;=.07/:+.!R>7:H!,-1>5+=.T!20!=28*0!>+!+7.2+-!
01!;.+!7!01,!5173+-!

 

?0QI(4! HW21L2JOP!

?W6RP0QI(4! $0P2L0JI251!P0QI(4!

:5I0O(4U! 9WS610!/4U04!

)+:*/15189! E+70!V;=,!3-9+-D!:7,7:209!^!H8D!+/+-89!:57..!CpppD!!

a-282/! 14!
0+:*/15189!

L-7/3.! 14! %#A! 14! -+4-28+-701-.! 2/! ,57:+! 2/! <+-=7/9!2/! "#$"! R-7/H+3! >9!
/;=>+-.T\!J2+5+D!L1.:*D!K2+=+/.D!CP<eP5+H0-15;U!RK0702.07!"#$%7T!

`1.0!14!,;-:*7.+! [7/8+\!]##!_!$###!PQ[!

`1.0!,+-!Hi*! I+,+/3.!1/!+5+:0-2:209!,-2:+D!1/!76+-78+!#D"S!PQ[!e!Hi*!2/!<+-=7/9!

P/+-89!
:1/.;=,021/! $]#!Hi*e7!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

I2.7367/078+!2.!0*+!*28*!+5+:0-2:209!:1.0.!2/!:1=,7-2.1/!01!72-!3-92/8!

P7.2/+..!01!;.+! )*+! 7,,527/:+.! 7-+! 140+/! >;250! F20*! 7! 32.,579! F20*!02=+! -+=72/2/8! 2/32:701-!
F*2:*!=7H+.!20!+7.9!01!;.+!0*+!,-13;:0?!C!F23+!:*12:+!14!,-18-7==+.!=7H+.!20!
+7.9!01!42/3!0*+!-28*0!3-92/8!,-18-7==+!41-!0*+!57;/3-9?!

 

?0QI(4! HW21L2JOP!

?W6RP0QI(4! $0P2L0JI251!P0QI(4!

:5I0O(4U! /2PTK5PT04!

)+:*/15189! O-++.07/32/8D!F230*! ]#! :=D!F70+-! :1/.;=,021/! "###&"'##!5D!+/+-89!+442:2+/:9!
:57..!Cppp!

a-282/! 14!
0+:*/15189!

L-7/3.! 14! %#A! 14! -+4-28+-701-.! 2/! ,57:+! 2/! <+-=7/9!2/! "#$"! R-7/H+3! >9!
/;=>+-.T\!K2+=+/.D!CP<eP5+H0-15;UD!L1.:*D!J2+5!RK0702.07!"#$%T!

`1.0!14!,;-:*7.+! [7/8+\!%##&$###!PQ[!

`1.0!,+-!Hi*! I+,+/3.!1/!+5+:0-2:209!,-2:+D!1/!76+-78+!#D"S!PQ[!e!Hi*!2/!<+-=7/9!

P/+-89!
:1/.;=,021/! $S@&"@#!Hi*e7!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

C367/078+.\! 20! .76+.! 02=+D! F70+-! 7/3! +/+-89?! C;01=702:! 32.*F7.*+-.! :5+7/!
>+00+-! 0*7/! F7.*2/8! >9! *7/3?! C::1-32/8! 01! 7! .0;39! >9! 0*+! L1//! ;/26+-.209!
7;01=702:! 32.*F7.*+-.! ;.+! 2/! 76+-78+! $%&""! 520-+! F70+-! ,+-! F7.*?! J7/;75!
32.*F7.*+-.!;.+!=1-+!0*7/!$##!520-+.!

P7.2/+..!01!;.+! N0!2.!+7.9!01!;.+D!7!-7/8+!14!3244+-+/0!,-18-7==+.!=7H+.!20!+7.9!01!42/3!0*+!-28*0!
,-18-7==+?! I2.*F7.*2/8! :1;53! .76+! ;,! 01! (! F++H.! :1= ,7-+3! 01! F7.*2/8! >9!
*7/3?!!
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1.4.2 COMMERCIAL / SERVICES SECTOR 
)*+!41551F2/8! .+:021/! ,-+.+/0.!+/+-89&.762/8!0+:*/15182+.D!F*2:*!7-+!733-+..+3!>9!1/+!1-! .+6+-75!
,152:9!2/.0-;=+/0.?!O1-!2/.07/:+D!0*+!;,07H+!14!*+70!,;=,.!2/.0755+3!2/!/+F!/1/&-+.23+/0275!>;2532/8.!
*7.!>++/!2/:-+7.2/8!2/!-+:+/0!9+7-.?!C::1-32/8!01!0*+!O+3+-75!C..1:27021/!E+70!V;=,.!RLiV!"#$(TD!
0*+!2/.07557021/!14!*+70!,;=,.!2.!:1=,+02026+!F20*!10*+-!0+:*/15182+.?!N/!>;2532/8.D!0*70!7-+!.;>b+:0!01!
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:7/!.*240!:151;-!3;+!01!78+!7/3!0+=,+-70;-+!

P7.2/+..!01!;.+! c7=,.!7-+!+7.9!01!;.+?!!

 

?0QI(4! HW21L2JOP!

?W6R?0QI(4! :(SS04Q251!c!P0432Q0P!P0QI(4!!

:5I0O(4U! @W612Q!PI400I!12OTI2JO!

)+:*/15189! ;#/!M!WP2JO!(J1U!Y-d!(V!IT0!0J04OU!(V!Q(J30JI2(J51!PI400I!15SXP7!9T0!S54N0I!
PT540!(V!;#/R65P0L!PI400I!12OTI2JO!2P!54(WJL!Yd!'L0J5!Y-8[.7!!!

a-282/!14!
0+:*/15189!

j1!2/41-=7021/!767257>5+?!

`1.0!14!,;-:*7.+!

N/41-=7021/! 2.! /10! 767257>5+?! E1F+6+-D! 2/! 7/! +675;7021/! :7--2+3! 1;0! >9! Vi`!
R"#$%TD! (%A! 14! :1==;/202+.! 7..+..+3! 0*+! 0+:*/15189B.! :1.0&>+/+420&-7021! 7.!
X-70*+-!>73DY!F*2:*!2.!,-1>7>59!3;+!01!2/:-+7.+3!;,4-1/0!:1.0.?!!

C40+-!7!4+F!9+7-.D!0*+!:1.0.!14!,;-:*7.+!7-+!7=1-02.+3?!

`1.0!,+-!Hi*! I+,+/3.!1/!+5+:0-2:209!,-2:+D!1/!76+-78+!#D"S!PQ[!e!Hi*!2/!<+-=7/9!

P/+-89!
:1/.;=,021/!

V5+7.+!.070+!2/!Hi*e7!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

cPI!.0-++0!528*02/8!;.+.!.;>.07/027559!5+..!+/+-89!0*7/!1-32/7-9!.0-++0!57=,.?!!

P7.2/+..!01!;.+! )*+!;.+!14!cPI!,;>52:!.0-++0!528*02/8!2.!.2=257-!:1/6+/021/75!.0-++0!57=,.?!
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1.5 DATA FOR THE TRANSPORT SECTOR 

h+9! 0+:*/15182+.! 41-! +/+-89! +442:2+/:9! 2/! 0*+! <+-=7/! 0-7/.,1-0! .+:01-! *76+! >++/! 23+/0242+3?! )*+!
.+5+:021/!14!0+:*/15182+.!2.!>7.+3!1/!0*+2-!,10+/0275!41-!+442:2+/:9!2=,-16+=+/0.!0*70!7-+!+.02=70+3!
2/!0*+! .0;32+.!52.0+3!2/! )7>5+!"!7/3!1/! ,15202:75! ,-21-202+.!7.! -+45+:0+3!>9!0*+! ,152:9!2/.0-;=+/0!0*70!
.;,,1-0! 0*+! ,+/+0-7021/! 14! 0*+! 23+/0242+3! 0+:*/15182+.! R.++! +?8?! LJiN! "#$@D! LJQL! "#$@7T?!
O;-0*+-=1-+D! 20! F7.! 2/3+/0+3! 01! 23+/0249! 70! 5+7.0! 1/+! 2=,1-07/0! 0+:*/15182:75! 1,021/! 41-! +/+-89!
+442:2+/:9!2=,-16+=+/0.!41-!+7:*!.+:01-?!C.!1;052/+3!2/!.+:021/!$?"?"D!.0-1/8+.0!,10+/0275!41-!6+*2:5+!
+442:2+/:9!2=,-16+=+/0.!7-+!.++/!2/!0*+!,7..+/8+-!:7-!.+8=+/0?!)*+-+!2.!/1!:572=!41-!:1=,5+0+/+..!
14!0*+!52.0+3!0+:*/15182+.!7/3!,-13;:0.?!!

?0QI(4! 945JPX(4I!

K;>&.+:01-! V7..+/8+-!0-7/.,1-0!

`70+81-9! [173!0-7/.,1-0\!

)+:*/15189! H5II04U!#10QI42Q!G0T2Q10P!!

j;=>+-! 14!
0+:*/15189!;.+3!

$'DS@'!LPd!-+82.0+-+3!7.!14!W7/;7-9!"#$%!RhLC!"#$%T!

a-282/! 14!
0+:*/15189!

j7021/75! 7/3! 2=,1-0+3! LPd! 767257>5+?! N/! "#$@D! (%DS%^! +5+:0-2:! 6+*2:5+.!
R2/:5;32/8! EPdD! VEPd! 7/3! LPd! ,7..+/8+-! :7-.T! F+-+! /+F59! -+82.0+-+3! 2/!
<+-=7/9?! C>1;0! "^! ,+-:+/0! 14! 0*+.+! F+-+! 4-1=! <+-=7/! >-7/3.D! >;0! /10!
/+:+..7-259!=7/;47:0;-+3!2/!<+-=7/9?!O1-!2/.07/:+D!2/!"#$(D!7>1;0!(D"##!LPd!
F+-+! ,-13;:+3!2/!<+-=7/9!RdICD!"#$@TD!F*25+!7>1;0! ]D###!LPd!F+-+!/+F59!
-+82.0+-+3?!!

`1.0!14!,;-:*7.+!

PU7=,5+.\!

LJi!2(!_!7>1;0!PQ[!(%D###!!

K=7-0!41-0F1!+5+:0-2:!3-26+!7>1;0!PQ[!$SD###!

`1.0!,+-!Hi*!
`1.0.!3+,+/3!1/!0*+!+5+:0-2:209!,-2:+!R76+-78+!,-2:+!41-!,-2670+!*1;.+*153.!2/!
<+-=7/9!"'?'$!PQ[&:+/0!,+-!Hi*!7.!14!C,-25!"#$%!T!RLIPiD!"#$%T!

P/+-89!
:1/.;=,021/!

P/+-89!:1/.;=,021/!3+,+/3.!1/!0*+!7//;75!=25+78+Z!V-2670+!:7-.!2/!<+-=7/9!
*76+! 7/! 76+-78+! 7//;75! =25+78+! 14! $"D%##! H=! RE7:H+-! +0! 75?! "#$$T?! O1-!
+U7=,5+D!41-!0*+!LJi!2(!7.!7/!1442:275!:1/.;=,021/!-70+!$"?S!Hi*e$##!H=!2.!
,-1623+3D! 41-! 0*+! K=7-0! 41-0F1! +5+:0-2:! 3-26+! 7! :1/.;=,021/! -70+! 14! $%!
Hi*e$##!H=!2.!2/32:70+3!Rd`I!"#$%T?!!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

C367/078+.\!/12.+!-+3;:021/D!.0-1/8!7::+5+-7021/D!;.+!14!-+/+F7>5+!+/+-89!

I2.7367/078+.\!:1.0.D!-7/8+!52=207021/.D!:*7-82/8!3;-7021/!

P7.2/+..!01!;.+!
[7/8+!52=207021/.D!:*7-82/8!3;-7021/!7/3!767257>25209!14!:*7-82/8!2/4-7.0-;:0;-+!
7-+!.++/!7.!>7--2+-.!41-!LPd!3+,519=+/0!R>+.23+.!:1.0.T?!

!

?0QI(4! 945JPX(4I!

K;>&.+:01-! V7..+/8+-!0-7/.,1-0!

`70+81-9! [173!0-7/.,1-0\!
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)+:*/15189! @1WOR2J!"U642L!#10QI42Q!G0T2Q10P!'@"#G.!

j;=>+-! 14!
0+:*/15189!;.+3!

K+,7-70+!3707!41-!VEPd!,7..+/8+-!:7-.!2.!1/59!767257>5+!.2/:+!"#$(?!L+0F++/!
W7/;7-9!"#$(!7/3!W;/+!"#$%D!7>1;0!$#DS##!VEPd!,7..+/8+-!:7-.!F+-+!/+F59!
-+82.0+-+3!2/!<+-=7/9!RhLC!"#$%T?!!

a-282/! 14!
0+:*/15189!

j7021/75! 7/3! 2=,1-0+3! VEPd! 767257>5+?! N/! "#$@D! (%DS%^! +5+:0-2:! 6+*2:5+.!
R2/:5;32/8!EPdD!VEPd!7/3!LPdT!F+-+!/+F59!-+82.0+-+3!2/!<+-=7/9?!C>1;0!"^!
,+-:+/0! 14! 0*+.+! F+-+! 4-1=! <+-=7/! >-7/3.D! >;0! /10! /+:+..7-259!
=7/;47:0;-+3! 2/! <+-=7/9?! N/! "#$(D! 7>1;0! "SD%##! EPd!7/3! VEPd! F+-+!
=7/;47:0;-+3!2/!<+-=7/9?!N/!0*+! .7=+!9+7-D!7>1;0! "D̂###!EPdeVEPd!F+-+!
/+F59!-+82.0+-+3!2/!<+-=7/9!RdIC!"#$@!e!hLC!"#$%T?!

`1.0!14!,;-:*7.+!

PU7=,5+\!

a,+5!C=,+-7!_!PQ[!('D]##D!>700+-9!:7,7:209!$]!Hi*!

LJi!2(!-7/8+!+U0+/3+-!PQ[!(SD%##D!>700+-!:7,7:209!$'D'!Hi*!

`1.0!,+-!Hi*!
`1.0.!3+,+/3!1/!0*+!+5+:0-2:209!,-2:+!R76+-78+!,-2:+!41-!,-2670+!*1;.+*153.!2/!
<+-=7/9!"'?'$!PQ[&:+/0!,+-!Hi*!7.!14!C,-25!"#$%T!RLIPiD!"#$%T?!!

P/+-89!
:1/.;=,021/!

C//;75!+/+-89! :1/.;=,021/!3+,+/3.!1/!0*+!7//;75!=25 +78+Z!V-2670+! :7-.!2/!
<+-=7/9!*76+!7/!76+-78+!7//;75!=25+78+!14!$"D%##!H=!RE7:H+-!+0!75?!"#$$T?!
O1-! +U7=,5+D! 41-! 0*+! a,+5! C=,+-7! 2/! +5+:0-2:! 3-26+!=13;.! +5+:0-2:209!
:1/.;=,021/! -70+!2.!$(?%!Hi*e$##!H=!0*+!76+-78+!4;+5! :1/.;=,021/! -70+!2.!
$D"@!5e$##!H=?!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

C367/078+.\!/12.+!-+3;:021/D!7::+5+-7021/D!;.+!14!-+/+F7>5+!+/+-89!

I2.7367/078+.\!:1.0.D!:*7-82/8!3;-7021/!

P7.2/+..!01!;.+!
[+57026+59!+7.9!01!;.+!7.!-7/8+!52=207021/.!7-+!/10!7/!2..;+?!O-+M;+/0!:*7-82/8!
2.!/+:+..7-9!01!+U,5120!0*+!4;55!+442:2+/:9!,10+/0275?!!

!

!

?0QI(4! 945JPX(4I!

K;>&.+:01-! V7..+/8+-!0-7/.,1-0!

`70+81-9! [173!0-7/.,1-0\!

)+:*/15189! "U642L!#10QI42Q!G0T2Q10P!'"#G.!

j;=>+-! 14!
0+:*/15189!;.+3!

C.!14!W7/;7-9!"#$%D!$#^D^%@!EPd!,7..+/8+-!:7-.!F+-+!-+82.0+-+3!2/!<+-=7/9!
RhLC!"#$%T?!!

a-282/! 14!
0+:*/15189!

j7021/75! 7/3! 2=,1-0+3! VEPd! 767257>5+?! N/! "#$@D! (%DS%^! +5+:0-2:! 6+*2:5+.!
R2/:5;32/8!EPdD!VEPd!7/3!LPdT!F+-+!/+F59!-+82.0+-+3!2/!<+-=7/9?!C>1;0!"^!
,+-:+/0! 14! 0*+.+! F+-+! 4-1=! <+-=7/! >-7/3.D! >;0! /10! /+:+..7-259!
=7/;47:0;-+3! 2/! <+-=7/9?! N/! "#$(D! 7>1;0! "SD%##! EPd!7/3! VEPd! F+-+!
=7/;47:0;-+3!2/!<+-=7/9?!N/!0*+! .7=+!9+7-D!7>1;0! "D̂###!EPdeVEPd!F+-+!
/+F59!-+82.0+-+3!2/!<+-=7/9!RdIC!"#$@!e!hLC!"#$%T?!

`1.0!14!,;-:*7.+! PU7=,5+\!di!W+007!$D@!)KN!E9>-23\!PQ[!($D^##!

`1.0!,+-!Hi*! EPd! ;.+! :1/6+/021/75! 4;+5.Z! C6+-78+! 4;+5! :1.0.! 2/! <+-=7/9! 2/! "#$@\! 32+.+5\!
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$(%?#%!PQ[&:+/0D!87.152/+!$%"?'(!PQ[&:+/0!

P/+-89!
:1/.;=,021/!

P/+-89!:1/.;=,021/!3+,+/3.!1/!0*+!7//;75!=25+78+?!V-2670+!:7-.!2/!<+-=7/9!
*76+! 7/! 76+-78+! 7//;75! =25+78+! 14! $"D%##! H=! RE7:H+-! +0! 75?! "#$$T?! O1-!
+U7=,5+D!41-!0*+!di!W+007!$D@!)KN!E9>-23!0*+!2/32:70+3!4;+5!:1/.;=,021/!-70+!
2.!@D$!5e$##!H=T!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

C367/078+\!J1-+!4;+5&+442:2+/0!0*7/!:1/6+/021/75!6+*2:5+.?!!

I2.7367/078+\!O;559!-+592/8!1/!:1/6+/021/75!4;+5.?!!

P7.2/+..!01!;.+! d+-9!+7.9!01!;.+!7.!:*7-7:0+-2.02:.!7-+!.2=257-!01!7!:1/6+/021/75!6+*2:5+?!

!

?0QI(4! 945JPX(4I!

K;>&.+:01-! V7..+/8+-!0-7/.,1-0!

`70+81-9! [173!0-7/.,1-0\!

)+:*/15189! &5IW451!<5P!30T2Q10P!!

j;=>+-! 14!
0+:*/15189!;.+3!

'$D@"(!`j<!,7..+/8+-!:7-.!F+-+!-+82.0+-+3!2/!<+-=7/9!7.!14!W7/;7-9!"#$%!

a-282/! 14!
0+:*/15189!

J13+5.!4-1=!31=+.02:!=7/;47:0;-+-.!Rdi!+:1!;,D!C;32!C(!8&0-1/T!7.!F+55!7.!
2=,1-0+3!=13+5!767257>5+!!

`1.0!14!,;-:*7.+!
PU7=,5+\!di!+:1! ;,! :1.0.!7>1;0!$(D###!P;-1?!C::1-32/8!01!h-725!R"#$(T!0*+!
.;-:*7-8+!41-!7!`j<!6+*2:5+!:1=,7-+3!01!7!,+0-15!6+*2:5+!2.!7>1;0!"D@##!PQ[?!

`1.0!,+-!Hi*! a/+!H8!14!`j<!:;--+/059!:1.0.!7>1;0!$?$#!PQ[!2/!<+-=7/9!Rj<dCD!"#$@T!

P/+-89!
:1/.;=,021/!

O;+5!:1/.;=,021/!"?S!H8e$##!H=!!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

j70;-75! 87.! ,-1623+.! 7367/078+.! :1=,7-+3! 01! ,+0-15!7/3! 32+.+5! 2/! 0+-=.! 14!
51:75! ,155;07/0.! R-+3;:021/! 14! *93-1:7->1/! +=2..21/.D! /20-18+/! 1U23+! 7/3!
.;5,*;-! 321U23+T?! I2.7367/078+\! [+4;+552/8! 2/4-7.0-;:0;-+! 2.! .:7-:+! 2/! -;-75!
7-+7.?! `;--+/059D! 7>1;0! '@#! ,;>52:! `j<! -+4;+552/8! .07021/.! 7-+! 767257>5+! 2/!
<+-=7/9!Rj<dCD!"#$@T?!!

P7.2/+..!01!;.+! V5+7.+!3+.:-2>+!

!

?0QI(4! 945JPX(4I!

K;>&.+:01-! V7..+/8+-!0-7/.,1-0!

`70+81-9! [173!0-7/.,1-0\!

)+:*/15189! #VV2Q20JI!=:#!30T2Q10P!

j;=>+-! 14!
0+:*/15189!;.+3!

j1!3707!767257>5+!

a-282/! 14!
0+:*/15189!

P442:2+/0! 32+.+5! 7/3! 87.152/+! 6+*2:5+.! 7-+! 767257>5+! 4-1=! 31=+.02:!
=7/;47:0;-+.! 7/3! 75.1! 2=,1-0+3! 4-1=! P;-1,+7/! 7/3! /1 /&P;-1,+7/!
=7/;47:0;-+-.?!!!
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`1.0!14!,;-:*7.+!
PU7=,5+.\!

)*+!LJi!$$]3!P442:2+/0I9/7=2:.!P32021/!:1.0.!"]D"##!P;-1!RLJiD!;/370+3T!

`1.0!,+-!Hi*! C6+-78+!32+.+5!:1.0.!2/!<+-=7/9!2/!"#$@\!$(%?#%!PQ[&:+/0!

P/+-89!
:1/.;=,021/!

I+,+/3.! 1/! 0*+! 7//;75! =25+78+Z! V-2670+! :7-.! 2/! <+-=7/9! *76+! 7/! 76+-78+!
7//;75!=25+78+!14!$"D%##!H=!RE7:H+-!+0!75?!"#$$T?!O1-!+U7=,5+D!41-!0*+!LJi!
$$]3!PI!!:1/.;=+.!(D@!&!(D'!5e$##!H=!RLJiD!;/370+3T?!!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

P442:2+/0!N`P!6+*2:5+.!:1=>2/+!.+6+-75!0+:*/15182:75!7/3!3+.28/!7,,-17:*+.!01!
-+3;:+! 0*+! .,+:242:! 4;+5! :1/.;=,021/?! O1-! 2/.07/:+D! 2/! 0*+! LJi! $$]3!
P442:2+/0I9/7=2:.!P32021/!0*+!41551F2/8!+442:2+/:9!2=,-16+=+/0.!7-+!7,,52+3\!
2T! -+8+/+-7026+! >-+7H2/8D! 22T! 7;01=702:! .07-0&.01,!.9.0+=D! 222T! 51F! 26T! -1552/8!
-+.2.07/:+! 09-+.D! 6T! 7+-139/7=2:! 2=,-16+=+/0.D! 62T!32-+:0! 2/b+:021/! 7/3! 622T!
32.,57:+=+/0!-+3;:021/!RLJiD!;/370+3T?!

P7.2/+..!01!;.+! j1!3244+-+/:+.!:1=,7-+3!01!10*+-!6+*2:5+.?!

!

!

?0QI(4! 945JPX(4I!

K;>&.+:01-! V7..+/8+-!0-7/.,1-0!e!O-+28*0!0-7/.,1-0!

`70+81-9! [173!0-7/.,1-0\!

)+:*/15189! @0L010QP!c!#R62N0P!

j;=>+-! 14!
0+:*/15189!;.+3!

@'#D###!+5+:0-2:!>2H+.!F+-+!.153!2/!"#$@!2/!<+-=7/9?!N/!"#$@D!0*+!01075!45++0!14!
+5+:0-2:!>2H+.!-+7:*+3!$D@!=25521/!6+*2:5+.!RkNd!"#$%T!

a-282/! 14!
0+:*/15189!

"%@D###! +5+:0-2:! >2H+.! F+-+! ,-13;:+3! 2/! <+-=7/9! 2/!"#$@Z! $#"D###!
31=+.02:7559! ,-13;:+3! >2H+.! F+-+! +U,1-0+3! 7/3! 7332021/75! "(#D###! +5+:0-2:!
>2H+.! F+-+! 2=,1-0+3! R=72/59! 4-1=! 10*+-! P;-1,+7/! :1;/0-2+.! 7/3! C.27T! RkNd!
"#$%T!

`1.0!14!,;-:*7.+!
J1.0! +5+:0-2:! >2H+.! *76+! 7! ,;-:*7.2/8! ,-2:+! >+0F++/! PQ[! "D###! 7/3! PQ[!
(D###?!`*+7,+-!6+-.21/.!7-+!767257>5+!41-!PQ[!$D###!Rd`I!;/370+3T?!

`1.0!,+-!Hi*!
`1.0.!3+,+/3!1/!0*+!+5+:0-2:209!,-2:+!R76+-78+!,-2:+!41-!,-2670+!*1;.+*153.!2/!
<+-=7/9!"'?'$!PQ[&:+/0!,+-!Hi*!7.!14!C,-25!"#$%T!RLIPiD!"#$%T?!

P/+-89!
:1/.;=,021/!

$%]!Hi*!,+-!9+7-!>7.+3!1/!0*+!.;>.020;021/!14!7!:7-!F20*!7/!7//;75!=25578+!14!
$^D###!H=!

C367/078+.! e!
32.7367/078+.! 14!
;.+!

`7/!.;>.020;0+!,7..+/8+-!:7-.!7/3!3+526+-9!6+*2:5+.!1/!:+-072/!0-2,.!7/3!*76+!
,1..2>5+!7,,52:7021/!0*70!81!>+91/3!-+8;57-!>2:9:5+.\!P5+:0-2:!>2H+.!,-1623+!0*+!
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