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IoT 
platforms

RECIPE FOR 
CIRCULAR 
ECONOMY 

TRANSFORMATION

Build understanding of:
!  Resources and wastage
!  Material ßows and 

(in)e! ciency
!  Customer value along 

the value chain

6. 
Communicate 

& empower

5. 
Create & sell 

an experience 4. 
Connect

3. 
Rethink 

operations

2. 
Focus

1. 
Understand7. 

Learn & 
adapt

Find the hotspots of CE 
potential and align them 
to business strategy:
!  ProÞt models
!  Business models
!  Pricing strategies

!  Break down the silos
!  Optimize the use of 

resources
!  Enable connectivity 

and symbiosis

!  Connect data
!  Connect devices
!  Connect partners

!  Make it attractive 
and personal

!  Sell value instead of 
material Ð from 
product to service

!  Show the value to 
customers

!  Use storytelling
!  Leverage engagement 

of communities and 
consumers

!  Create a circular 
product system and 
community around the 
core product

!  Learn continuously 
and ensure a smart, 
easy feedback loop 
for better eco-design

Machine 
learning

Optimisation

Predictive 
analytics

ArtiÞcial 
intelligence

Blockchain

Smart mobility

Augmented 
reality

eCommerce 
platforms

3D printing

Apps

Big data

Social
platforms

Cloud
services

Virtual
reality

Data 
visualization
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Largeenterpriseshavea scaleadvantage,thus75% of thememploy
internalICTspecialists. Theshareof SMEsemployingICTspecialists
decreasedslightly(1.6 percentagepoints)duringthe last six years,
howeverthe shareof SMEswhereICT taskswerecarriedout by
externalpersonnelincreasedsince2015(1.7percentagepoints)
ElectronicinformationsharingthroughEnterpriseResourcePlanning
(ERP)softwareis muchmorecommonin largecompanies. SMEsare
activeonsocialmedia(47%useanytypeofsocialmedia,2017) and,
to a limitedextent,theytry to exploite-commerceopportunitiesby
sellingthroughonlinemarketplaces(6.5 % of SMEsversus8.3 % of
large enterprises). Nevertheless,there are many technological
opportunitiesyet to be exploitedby SMEssuchas cross-bordere-
commerce,cloudservicesandcustomerrelationshipmanagement.

The adoption of digital technologies varies strongly according to company size. There are still 
many areas for SMEs, where opportunities for digitisationcan be exploited.

DESI Report 2019 Ð Integration of Digital Technology
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Digital Economy and Society Index (DESI) 2019, Digital Public Services

5a e-Government 5b e-Health
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policy responses are formulated. All EU actions and policies will have to contribute to 
the European Green Deal objectives. The challenges are complex and interlinked. The 
policy response must be bold and comprehensive and seek to maximise benefits for 
health, quality of life, resilience and competitiveness. It will require intense coordination 
to exploit the available synergies across all policy areas2.  

�7�K�H���*�U�H�H�Q���'�H�D�O���L�V���D�Q���L�Q�W�H�J�U�D�O���S�D�U�W���R�I���W�K�L�V���&�R�P�P�L�V�V�L�R�Q�¶�V���V�W�U�D�W�H�J�\���W�R���L�P�S�O�H�P�H�Q�W���W�K�H��
�8�Q�L�W�H�G���1�D�W�L�R�Q�¶�V�������������$�J�H�Q�G�D���D�Q�G���W�K�H���V�X�V�W�D�L�Q�D�E�O�H���G�H�Y�H�O�R�S�P�H�Q�W���J�R�D�O�V3, and the other 
priorities announced in President von der Leyen’s political guidelines4. As part of the 
Green Deal, the Commission will refocus the European Semester process of 
macroeconomic coordination to integrate the United Nations’ sustainable development 
goals, to put sustainability and the well-being of citizens at the centre of economic 
policy, and the sustainable development goals at the heart of the EU’s policymaking and 
action. 

The figure below illustrates the various elements of the Green Deal. 

 

Figure 1: The European Green Deal 

                                                 
2  In line with the findings of the 2020 European environment — state and outlook 2020: knowledge for 

transition to a sustainable Europe (European Environment Agency) 
3  https://sustainabledevelopment.un.org/post2015/transformingourworld 
4  See Political Guidelines of President elect Ursula von der Leyen: Political guidelines for the next 

Commission (2019-2024) – ‘A Union that strives for more: My agenda for Europe’:  
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metal 

Demand of future 
technologies 

(in metric tons) 

Demand for metal at the 
ratio of worldwide 

production 

End-of-Life  
recycling rate 

(as percentage) 
2013 2035 2013 2035 

Lithium 610 110,000 0.0 3.9 < 1 
Heavy REM 2,000 7,400 0.9 3.1 < 1 
Light REM 29,000 64,000 0.8 1.7 < 1 
Tantalum 500 2,100 0.4 1.6 < 1 
Cobalt 5,000 120,000 0.0 0.9 > 50 
Germanium 60 120 0.4 0.8 < 1 

Platinum 0 110 0.0 0.6 > 50 
Tin 180,000 150,000 0.6 0.5 > 50 
Palladium 20 100 0.1 0.5 > 50 
Indium 230 360 0.3 0.5 < 1 
Gallium 90 130 0.3 0.4 < 1 
Silver 5,800 8,300 0.2 0.3 > 50 
Copper 120,000 300,000 0.0 0.3 > 50 
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In essence, Qubiqo provides a bridge between physical and digital infrastructure to facilitate utilities’ understanding 
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ŠKODA AUTO is consistently optimising the ecological footprint of its cars –!B(2.!&;'! 'I&(%3&52+!2B!&;'!(%<!.%&'(5%1:!
required to the end of their life cycle based on its ‘GreenFuture’ strategy.  Now, the manufacturer has taken another 
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In October 2016, Bulgaria adopted the strategy ‘Better Science for a Better Bulgaria –!Z5:52+!B2(!%!(':'%(3;!/2153-!
strategy in support of society and economy’. The following priority research areas are of relevance to eco6
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Cleantech is one of the priority areas in the strategy. ‘Innovation for resource efficiency’ is a horizontal topic of the 
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In January 2018, the Danish government presented the new ‘Digital Growth Strategy’. The strategy consists of 38 
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According to this strategy, “digital infrastructure promotes competitiveness and wellbeing by enabling the utilisation 
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digital solutions to energy generation and consumption and their innovation. To boost the overall economy’s 
innovative edge in this domain, a total of €100 million in funds has been / will be made available to companies 
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Since 2014 with the “Digital Luxembourg” initiative, the Luxembourgish government strives to place digitalisation at 
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One of 10 core principles underpinning the implementation of the ‘Digital Malta’cX!?5:52+!5:!&;%&!2B!3('%&5+,!4'.%+4!
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In December 2018, Defra published the UK’s “Greening Government Sustainable Technology Strategy to 2020”. This 
strategy defines the government’s information and communication technologies (ICT) green commitments and their 
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The 2020 Greening Government Commitments programme outlines the UK government’s commitme+&!&2!4'15?'(5+,!
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One year after the publication of the Industrial Strategy, the government issued a paper “Forging our future: 
A+40:&(5%1!M&(%&',-!6!the story so far” to present the results of!&;'!:&(%&',-!2+'!-'%(!5+@!C;'!A+40:&(5%1!:&(%&',-!4(5?':!
innovations through the government’s Industrial Challenge Fund, in collaboration with Innovate UK and UKRI. As of 
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Defra published a corporate report entitled “Sustainability in information and communication technology (ICT): A 
Defra guide” in 2019. This report applies the UN’s SDGs, its Guiding Principles o+!T0:5+'::!%+4!k0.%+!P5,;&:!%+4!5&:!
Environment guidance on chemicals and waste, as well as the UK Government’s 25 Year Environment Plan. It aims to 
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In 2018, Defra’s Digital, Data and Technology Services directorate has already launched a Joint Sustainable 
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[('?'+&52+!J'+&('!
–!7$8[J!5:!J5?51!
M235'&-!
`(,%+5E%&52+!QJM`R!
)!_2+6
L2?'(+.'+&%1!
`(,%+5:%&52+!Q_L`R!
5+!N%,('D!

J26B5+%+35+,!&;'!
/0(3;%:'!2B!'+'(,-!
'BB535'+&!?';531':!

[(2^'3&!7AP*M[`H!6!
75+%+35%1!
A+:&(0.'+&:!5+!
P'+'<%D1'!*+'(,-!
[(2^'3&:!

!!

2-1)304 Anaergia’s 6!
OREX™ system 
&;%&!'I&(%3&:!
2(,%+53!<%:&'!
B(2.!OM$!

890%122/!6!'905/:!
;20:';214:!<5&;!%!
<%&'(!&'./'(%&0('!
(',01%&2(!32++'3&'4!
&2!;2.'!$575 !

!! !! 8!>+2<1'4,'!
8115%+3'!5+!*326
5++2?%&52+!
*+&('/('+'0(:;5/!
&2!T22:&!MO*:!
J2./'&5&5?'+'::!
QOM*'32O[RF!
UVW]6UVW#!

!! !! !!



! #d!

2(3+#)-4 =)7'#"'%4V4 =)7'#"'%4;4 =)7'#"'%4X4 =)7'#"'%4]4 =($"'-4V4 =($"'-4;4 =($"'-4X4 =($"'-4]4

2F%'*4
G%138$"'4

JtPGH![1%&B2(.!6!
S5,5&%1!.%(>'&!2B!
:'32+4%(-!(%<!
.%&'(5%1:!!

S5,5H%D!/(':'+&:!2+6
:5&'!:210&52+:!B2(!
0(D%+!.2D515&-!
MG`S8!80&2!

!! !! JE'3;!J5(301%(!
k2&:/2&!6!JE'3;!
A+?':&!!

M&%&'![(2,(%..'!
2B!*+?5(2+.'+&%1!
*403%&52+!%+4!
J2+:01&%+3-!UVW"–
UVUY!

`[!*AJ! –!
`/'(%&52+%1!
[(2,(%..'!
*+&'(/(5:'!B2(!
A++2?%&52+!%+4!
J2./'&5&5?'+'::!! !

!!

/%+97)E4 8+5.%1!7''4!c@V!6!
5+&'115,'+&!B''4!
/(2403&52+!

[2<'( 6&26r!5:!>'-!&2!
%3;5'?5+,!:0D:&%+&5%1!
J`U!('403&52+:!

P%5+<%&'(!B2(!
<%:;5+,!.%3;5+':!
%+4!&251'&:!30&!
<%&'(!
32+:0./&52+!D-!cV!
/'(!3'+&! !

!! M&(%&',-!B2(!
J5(301%(!*32+2.-!

S%+5:;!*326
A++2?%&52+!
[(2,(%.!QOaS[RF!
M&(%&',-!UVUV6
UVUd!

*+'(,5B2(:>+5+,@4>!
6!*+'(,-!%+4!
J15.%&'!B0+45+,!
/1%&B2(.!

L(u+!
[(2^'>&D%+>!–!
L(''+!/(2^'3&!
4%&%!D%:'!

B0#(+"74 J1'%+&'3;!72(*:&!! C5.D'&'(!6!%!45,5&%1!
&5.D'(!
.'%:0('.'+&!
:210&52+!<5&;!
.%3;5+'!1'%(+5+,!
&'3;+212,-!%+4!
%(&5B535%1!5+&'115,'+3'!
&2!%330(%&'!12,!
4'&'3&52+!

'8,(2+2.! 6!45,5&%1!
:210&52+:!B2(!
B%(.'(: !

L'1%&'I!6!'32 6
B(5'+41-=!+2+6
&2I53!&'I&51'!&;%&!
/(2?54':!%!:20+4!
%+4!40(%D1'!
%1&'(+%&5?'!&2!
1'%&;'(!

*+'(,-!S%&%!833'::!
J2+B'('+3'! !

J5(301%(!*32+2.-!
J2+B'('+3'! !

!! !!

<"+$7+M4 M21%(!7224:!6!
“food out of thin 
air” by using air, 
<%&'(!%+4!
'1'3&(535&-!!

C'(%122/!6!
%1&'(+%&5?'!.24'1!&2!
'1'3&(23;'.53%1!
D%&&'(5':!!

!! !! *0(2/'%+!S%-:!B2(!
M0:&%5+%D1'!J5(301%(!
*32+2.-!UVW#=!
k'1:5+>5!

M.%(&!*+'(,-!
[(2,(%..'! !

!! !!

<)7+'%4 C22!L224!&2!L2!6!
%//!32++'3&5+,!
32+:0.'(:!<5&;!
(':&%0(%+&:=!
:0/'(.%(>'&:=!
D%>'(5':=!'&3@!&;%&!
;%?'!0+:214!B224!

*324%5(!6!
('B0(D5:;5+,!
/(2B'::52+%1!
32./0&'(!
'905/.'+&!B2(!(':%1'!
<5&;!%!<%((%+&-!

!! !! 7('+3;!C'3;! 6!%!
,2?'(+.'+&%1!1%D'1!
%<%(4'4!&2!
.'&(2/215&%+!
310:&'(:!('32,+5:'4!
B2(!&;'5(!:&%(&0/!
'32:-:&'. !

7('+3;!A./%3&!6!
3('%&'!%!B%?2(%D1'!
'+?5(2+.'+&!&2!
:3%1'!0/!123%1!
5++2?%&52+:!&;%&!
;%?'!/(2?'+!&;'5(!
'BB'3&5?'+'::!5+&2!
+%&52+%1!:210&52+:!

!! !!



! #c!

2(3+#)-4 =)7'#"'%4V4 =)7'#"'%4;4 =)7'#"'%4X4 =)7'#"'%4]4 =($"'-4V4 =($"'-4;4 =($"'-4X4 =($"'-4]4

P%)97+-4 _%&52+%1!
T5245?'(:5&-!
O2+5&2(5+,!J'+&('!
6!>+2<1'4,'!%D20&!
&;'!:&%&'!2B!
D5245?'(:5&-!!

M0:&%5+D511!J1204!
[1%&B2(.!6!;'1/:!
32./%+5':!
54'+&5B-5+,!(5:>:!5+!
&;'5(!:0//1-!3;%5+:!
%+4!5./(2?'!&;'!
supply chain’s 
:0:&%5+%D515&-!

8+!2+15+'!/1%&B2(.!
B2(!32+:&(03&52+!
.%&'(5%1:!6!P':&%42!

P'.2+45:!
H5//'<'(>! 6!
J'+&'(!B2(!%+!
5+40:&(5%1!35(301%(!
'32+2.- !

*+?5(2+.'+&%1!
S5,5&%1!8,'+4%!!

[(2,(%..'!B2(!
/(2.2&52+!2B!
315.%&'!/(2&'3&52+!
5+!4%&%!3'+&(':!6!
:0//2(&!123%1!
%0&;2(5&5':!5+!
5+?':&5+,!%+4!
2/&5.5:5+,!4%&%!
3'+&(': !

P':20(3'!'BB535'+&!
35(301%(!'32+2.-!6!
5++2?%&5?'!/(2403&!
3-31':!QP'E5[(2>R!

*I/2(&!
5+5&5%&5?'!
*+?5(2+.'+&%1!
C'3; +212,5':!!

P)%%'%4 G%B5('%:!Q:21%(!
/%(>:!%+4!<5+4!
B%(.:!

J2:&%!_2:&(0.!6!
J'(&5B53%&52+!
M&%+4%(4!B2(!
:0:&%5+%D1'!
.%+%,'.'+&!%+4!
4'?'12/.'+&!2B!
O'45&'((%+'%+!
D'%3;': !

!! !! T0:5+'::!
A++2?%&52+!L(''3'!

The “Great Walk of 
Athens” initiative!

!! !!

Q3+,7)-4 J1''+a/! 6!%!
:'(?53'!B2(!3%(!
B1''&!2/'(%&2(:=!
5+31045+,!%+!'326
B(5'+41-!<%:;5+,!
%+4!31'%+5+,!
:-:&'.! !

C(03>:`+C;'O%/!6!
AC!&221!&2!30&!'./&-!
(0+:=!B('5,;&!(%&':=!
32./1%5+&:=!45:/%&3;!
&5.':=!(':20(3':!%+4!
&;'5(!3%(D2+!
B22&/(5+&@!!

$%&'(!P'&%5+'(!6!
%+!2(,%+53=!159054!
:251!32+45&52+'(!
5+3('%:':!:251!
;0.545&-!
.%+%,'.'+& !

!! C;'!M.%(&!J5&-!
Z5:52+!2B!T04%/':&!!

M&%(&60/!5+30D%&52+!
B2(!%!.2('!
5++2?%&5?'=!
'+?5(2+.'+&%11-!
B(5'+41-!%,(5301&0('!

!! !!

>)%$7+M4 O5+5.5:5+,!&;'!
impact of Ireland’s 
4%&%!3'+&(':!

C;'!J%0:'<%-!
/(2^'3&!&2!:0//2(&!
0:'!2B!D52,%:!5+!&;'!
&(%+:/2(&%&52+!
:'3&2(!

_0(5&%:!6!%!
D52&'3;+212,-!
:&%(&60/!0:5+,!8A!
%+4!,'+2.53:!&2!
54'+&5B-!%+4!0:'!
+%&0(%1!D52%3&5?'!
/'/&54':!&;%&!3%+!
'+;%+3'!B0+3&52+%1!
%+4!;'%1&;!B224:!

7224J1204!6!%!
/1%&B2(.!
'+%D15+,!
:0/'(.%(>'&:! &2!
42+%&'!&;'5(!
:0(/10:!B224!
/(2403&:!&2!123%1!
3;%(5&5':!%+4!
32..0+5&-!
,(20/: !

L(''+!L2?'(+.'+&!
A+5&5%&5?'!&2!(211!20&!
L[[ !

_%&52+%1!
T52'32+2.-!
J%./0:F!AJC6
T523;%5+!Q45,5&%1!
5++2?%&52+!;0DR=!
%+4!&;'!
8,(5J;'.$;'-!
B1%,:;5/!5+5&5%&5?'f!!
%!:'32+4!
5+&',(%&'4!
D52('B5+'(-=!
:/'35B53%11-!B2(!&;'!
32+?'(:52+!2B!4%5(-!
:54'!:&('%.:!&2!

P'45:32?'(-!6!
_%&52+%1!J'+&('!B2(!
J5(301%(!*32+.-!6!!

!!



! #Y!

2(3+#)-4 =)7'#"'%4V4 =)7'#"'%4;4 =)7'#"'%4X4 =)7'#"'%4]4 =($"'-4V4 =($"'-4;4 =($"'-4X4 =($"'-4]4

;5,;!?%10'!D526
D%:'4!3;'.53%1:!

>#7$-4 J%&%1-:&!L(20/!6!%!
:&%(&60/!&;%&!;%:!
4'?'12/'4!%!+'<=!
%11635(301%(!
32+:&(03&52+!
:-:&'. !

P53'P':!/(2^'3&!–!
Z%12(5:5+,!<%:&'!
B(2.!(53'!/(2403&52+!

LAS8!<%&'(!
/0(5B53%&52+!/1%+&!

!! J5(301%(!*32+2.-!
A+5&5%&5?'!B2(!*_*H!
M0//15'(:!
*+,%,'.'+& !

J`_8A!6!%!
45?'(:5B53%&52+!
:-:&'.!B2(!/1%:&53!
/%3>%,5+,!5+!5&:!
'I&'+4'4!/(2403'(!
(':/2+:5D515&-!
:3;'.' !

!! !!

@7#?"74 81&'(+%&5?'![1%+&:!
/(2403':!+%&0(%1!
%3&5?'!5+,('45'+&:!
B2(!32:.'&53!
/(2403&:!

[21-H%D:!6!%!
3;'.53%1!/(2403&52+!
32./%+-=!315'+&:!%('!
32./%+5':!5+!&;'!
/21-0('&;%+'!
5+40:&(-!!

!! !! J5(301%(!*32+2.-!
M&(%&',-!

[(230('.'+&!
%3&52+!/1%+!B2(!
:0:&%5+%D1'!
3%&'(5+,!

!! !!

@"#*37+"74 Project “Man rūpi 
rytojus” 
:0//2(&5+,!
D0:5+'::':=!/2153-6
.%>'(:!%+4!
35&5E'+:!&;(20,;!
'?54'+3' 6D%:'4!
(':'%(3;!2+!
:0:&%5+%D515&-=!
35(301%(!'32+2.-!

80,%!L(20/! 6!1%(,':&!
?'(&53%11-65+&',(%&'4!
2(,%+53!B224!
32./%+5':!5+?':&5+,!
5+!:0:&%5+%D1'!
B%(.5+,!/(%3&53':!

*323232+!6!
4'?'12/.'+&!2B!
'32 6B(5'+41-!
;20:5+,!&;(20,;!
5++2?%&5?'!0:'!2B!
'3212,53%1!
.%&'(5%1:!

!! _%&52+%1!:35'+3'!
programme “Agro6=!
B2(':&!%+4!<%&'(!
'32 :-:&'.!
sustainability”!

C2<%(4:!%!
M0:&%5+%D1'!
H5&;0%+5%F!
A+&',(%&5+,!
M0:&%5+%D1'!
S'?'12/.'+&!
L2%1:!5+&2!_%&52+%1!
M&(%&',53!
S230.'+&: !

!! !!



! #" !

2(3+#)-4 =)7'#"'%4V4 =)7'#"'%4;4 =)7'#"'%4X4 =)7'#"'%4]4 =($"'-4V4 =($"'-4;4 =($"'-4X4 =($"'-4]4

@3A%98(3),4 k[J!Qk5,;!
['(B2(.%+3'!
J2./0&5+,R!
O'10r5+%!&2!D22:&!
J*!D-!'+%D15+,!
32./%+5':!&2!
'I/%+4!&;'5(!
3%1301%&52+:!
3%/%35&5':!

*32T2I!6!%!
('B0+4%D1'!10+3;D2I!!

!! !! J5(301%(5&-!S%&%:'&!
A+5&5%&5?'!6!4'?'12/!
%+!5+40:&(-!
:&%+4%(4!%&!
*0(2/'%+!1'?'1!B2(!
35(301%(!4%&%!2+!
/(2403&:!
&;(20,;20&!&;'!
<;21'!?%10'!3;%5+!

J1'%+C'3;!J10:&'(! !! !!

L7$#74 dSO53(2L(54!
/(2^'3&!6!&;'!B5(:&!
3%./0: 6<54'!
:.%(&!.53(26,(54!
‘living laboratory’ 
%:!%!&(%5+5+,!%+4!
(':'%(3;!B%3515&-!

O2+5&2(5+,!%+4!('%16
&5.'!4'35:52+6
.%>5+,!B2(!<%&'(!
32+:0./&52+!%+4!
1'%>%,'!0:5+,!S%&%!
O%+%,'.'+&!%+4!
A+B2(.%&52+!M-:&'.:!

*M8APb![(2^'3&!6!
*+?5(2+.'+&%1!
M'+:2(:!B2(!85(!
b0%15&-!

7H8MJF!712%&5+,!
H59054![5:&2+!
8330.01%&2(!
a:5+,!M'%<%&'(!
a+4'(!
J2./('::52+ !

P':20(3'!P'32?'(-!
%+4!P'3-315+,!
8,'+3-! !

‘WATER Be the 
Change’ Campaign!

_'&!N'(2!A./%3&!
a&515&-!

!!

D%#*%)$7+M04 M<%/B5'&:!6!B2(!%!
B5I'4!.2+&;1-!B''=!
0:'(:!,'&!%!D5>'!
&;%&!%1<%-:!<2(>:!!

T'4EEE-!6!%+!
5++2?%&5?'!.%&&('::=!
0:5+,!D2&;!+'<!
&'3;+590':!%+4!%!
+'<=!35(301%(=!
D0:5+'::!.24'1 !

C;'!35(301%(!
>5&3;'+!6!'%:51-!
3;%+,'4!.2401': !

!! “Versnellingshuis 
_'4'(1%+4!
Circulair” 
Q833'1'(%&2(!B2(!
35(301%(5&-!6!122>!B2(!
532+53!35(301%(!
/(2^'3&:!%+4!;%+4!
out the ‘Circular 
Awards’!

JAPJ`!6!%!/(2,(%.!
2B!&;'!C2/!M'3&2(!
J('%&5?'!A+40:&(-=!
B230:'4!2+!35(301%(!
4':5,+! !

!! !!

=($7+M4 L(''+ 6*BB'3&5?'!
['(B2(.%+3'!
Calculator™ 6!%!
45,5&%1!.%(>'&5+,!
:210&52+!B2(!
:0:&%5+%D1'!
D0:5+'::': !

Prognosis’s remote 
'+'(,-!.'&'(!
('%45+,!:-:&'.!0:':!
<5('1'::!&'3;+212,-!
&2!/(2?54'!
30:&2.'(:!<5&;!0/ 6
&264%&'=!'I;%0:&5?'!
4%&%!B(2.!&;'5(!
.'&'(:!5+!&;'!B2(.!
2B!'%:-6&26('%4!
3;%(&:!%+4!('/2(&:@!!

8!:0:&%5+%D1'!%+4!
35(301%(!B%:;52+!
5+40:&(-!

!! 75+%+35%1!
5+:&(0.'+&!B2(!
35(301%(5&-F!A_L!
T%+>!M1%:>5!

!! !! !!



! #] !

2(3+#)-4 =)7'#"'%4V4 =)7'#"'%4;4 =)7'#"'%4X4 =)7'#"'%4]4 =($"'-4V4 =($"'-4;4 =($"'-4X4 =($"'-4]4

=()#3,7$4 L2.%!6!D(%+4!2B!
'32 6B(5'+41-!&51':!

T''U75('S'&'3&52+!6!
%!:0(?'511%+3'!
:-:&'.!&;%&!
%0&2.%&53%11-!
4'&'3&:!B5(':!5+!'%(1-!
:&%,':!5+!45:&%+3':!
0/!&2!WY>.!!

*+&2L(''+! 6!D526
D%:'4!&'3;+212,5':!
&2!('3-31'!
+0&(5'+&:!B(2.!
%,(5301&0(%1!%+4!
B224!<%:&'!%+4!
('5+&(24035+,!&;'.!
5+!&;'!B224!3;%5+f!
D52.5.53(-!&2!
%44('::!<%:&'!
/(2403&52+!%+4!&;'!
+''4!B2(!.2('!
'BB535'+&!+0&(5'+&!
:20(3': !

!! 'L8P! 6!('%16&5.'!
<%:&'!&(%3>5+,!
+2&':!

P',52+%1!%,'+4%:!
B2(!&;'!35(301%(!
'32+2.- !

!! !!

G(97+"74 aP8SO2+5&2(!6!%!
<2(14<54'!
+'&<2(>!2B!
%0&2.%&'4!
.2+5&2(:=!
/(2?545+,!%!B5(:&!
15+'!4'&'3&52+!%+4!
<%(+5+,!:-:&'.!
%,%5+:&!&;'!
;%(.B01!3;'.53%1!
%+4!/;-:53%1!
B%3&2(:!5+!&;'!
'+?5(2+.'+& !

a(D%+!85(!6!%+!%//!
&;%&!D0+41':!%11!
:;%('4!.2D515&-!
:210&52+:!%&!2+'!
/1%3'!Q2/'(%&5+,!5+!
"V!35&5':R!

!! !! P*CP8J*!6!/(2.2&'!
&;'!%42/&52+!2B!
M-:&'.53!S':5,+!%:!
%!.'&;24!5+!
4':5,+5+,!(',52+%1!
%+4!123%1!/21535':=!
:0//2(&5+,!&;'.!5+!
&;'5(!&(%+:5&52+:!
&2<%(4:!%!J5(301%(!
*32+2.- !

81D%!A015%!:.%(&!
35&-!!

!! !!

&17"+4 31'%+M/2&!6!%!
:.%(&/;2+'!
%//153%&52+!;'1/5+,!
&2!B5+4!('3-315+,!
3'+&'(:! !

_'<B'(&!/(2^'3&!6!
('32?'(-!2B!+0&(5'+&:!
B(2.!2(,%+53!<%:&'!
&2!/(2403'!B'(&515E'(:!

!! !! P*[M`H=!J5(301%(!
*32+2.-!M&(%&',-!

PjS!M&(%&',-!5+!
8(&5B535%1!
A+&'115,'+3'!

J5(301%(!
T52'32+2.-!
M&(%&',-!!

*:&(%&',5%!4'!
*32+2.v%!
J5(301%(!4'!
J%:&511%!6!H%!
O%+3;%!



! #X!

2(3+#)-4 =)7'#"'%4V4 =)7'#"'%4;4 =)7'#"'%4X4 =)7'#"'%4]4 =($"'-4V4 =($"'-4;4 =($"'-4X4 =($"'-4]4

&$(?7E"74 M'+:2+'2!6!
32.D5+':!0+590'!
01&(%:2+53!M.%(&!
M'+:2(:!&;%&!
.2+5&2(!<%:&'!5+!
('%16&5.'!0:5+,!
,12D%1!:-:&'.!B2(!
5+&'(+'&!2B!&;5+,:!
2(!.2D51'!
32..0+53%&52+!
<5&;!:2/;5:&53%&'4!
:2B&<%('!QM.%(&!
8+%1-&53:=!M.%(&!
P20&'![1%++5+,!
%+4!M.%(&!
O%+%,'.'+&!
:-:&'.R !

*H$AM!6!M.%(&!$%:&'!
*?54'+3'!M-:&'.!B2(!
.0+535/%15&5':=!<%:&'!
&-/'!5:!.%(>'4!<5&;!
%+!2(5,5+%1!54'+&5B5'(!
6!bP!324'!2(!P7AS!
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