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A single target supported
by flexible instruments
will deliver high-impact
results
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Produce an agreement:
keep it simple,
keep it measurable
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Times, 11 November 2014)
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25. World Energy Council, 2014: World Energy Trilemma: Time to get real - the myths and realities of
financing energy systems(81&lS ZIAIE of - Of|HX| A|AR XIZEHE0]| CiSE 51712t M)

26. Clean Development Mechanism Policy Dialogue, 2012: Climate Change, Carbon Markets and the CDM: A
call to action

27. World Bank, Ecofys, 2014: State and Trends of Carbon Pricing

28. Dzebo, A, 2014: With $10bn banked, what next for the Green Climate Fund? (RTCC News, 16 December
2014)
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810
1973, 2012, 2035L12| X|oitd O|AISIELA H|EEF H|S | His)
Z£X: International Energy Agency (IEA), 2014: Key World Energy Statistics

CO, =2k 1973 CO, Hj&2k 2012 CO, Hj=2¥ 2035*
15,633 diot = 31,734 #at £ 37,242 diot £

19%

*Emissions by region under the IEA's New Policies Scenario

Bl OECD B 28 f2tAote] H|OECD 3= OtH|2|7}2| H|OECD &&=
[ e =in] o3 9atAlo, 52 Bl ot=z|Ft
m == OFA|O}

29. IEA, 2013: Energy Efficiency Market Report
30. IEA, 2015: Global energy-related emissions of carbon dioxide stalled in 2014, 13 March 2015
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31. Industrial Efficiency Policy Database, http://iepd.iipnetwork.org/policy/energy-efficiency-agreements

32. Transport telematics, also referred to as intelligent transport systems, are used to make traffic and
transport (especially in cities) faster, safer, more sustainable, comfortable and user-friendly. They can help
coordinate traffic flow, improve public transport by providing faster, more reliable travel times, and make
road use safer for cyclists and pedestrians.

33. Ministry of Trade and Industry, Finland (Motiva), 2006: Energy Efficiency in Finland: A competitive
approach
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UAE : X|£71sM F

ot of|o| 2| E oigt= (UAE)2] 0L X| S =
Z7: United Arab Emirates Ministry of Energy, 2014: The UAE State of Energy Report 2015

Q

40%

2030E7HX| (UAE)

4%

2021E7HX| (UAE)

Axf ol x| e AH| "ot
o o
5—7% 30%
2030 Py (WAD) SEALE| 20301E7HX] vs. BAU (o))
O O
H0lAx| 7|cHE XY oflL{x] £ = | ot

Uus$100 30% _
2010-2020 (UAE) a E 2030A7HX| vs. BAU (SH}O]) J

=

F2 4R I 7L IHEYS 2R OFHUDI2[EARZ(VAE)E OILX| trilemma®| Of|LAX|
=St O] Y XA F2 J2E 2olrt. =2 oiLX| 2ATH|e HEHHel BjEF0]
-HIS X949 7|2 =S| o= S0| X - BAH X|EItsd HollM= H2
Y2 O|0IFLt UAEE SA5HH +27t S7I5HM 2HdH X|&7ts8S Systn ofluX|
AEE FXI5H7| 2I5t01 Ciefet Sty FHSH A2SS SSHM oHX| YAES Crdst 5t
OlX| 225 Sdst7| flet et =XISS F5t1 UL

UAE= ¢ XH*H OllAXI2t JXIHS oflLAX| 220 Z2tst7| ATt 20172t 20201 Ato[o|
Z|2 1.2 GWe| B Of|LAX| S 5.4 GW2| [AXH0] AL ZHS3HAIM, XY X[EiHQl stiz
b E%%E ZO|Ct CHY A RRet XS 22 2729l B UH HFHLIE, 35,
XE L H7|E ofjufx] EE 24 FSo|ch UAES] ENQFE W2 Ehes| ofX| trilemmall

o n
i) >|
al
1

7ts *zr OflAX|otE Xp@isat OfL|2t POt FE Y SFyAIZ B0l ULt
Zo| EfYFZ wHH|E2 O2|E HZ|EIS 2D kWhY 0.0584 0|20 M7=
B Ate| o Six FHLO|ol|Af O] FhASt 2RI H It XSt

UAEL ESH O X| &8 &kAte| Q|X|7t Rlem 2010 2210 x| EH2t5| 2| (CEM)Q)
20| X|ZEE X (Global Energy Efficiency Challenge)Q| 2671 M= = 3}ILtO|Ct.

FHIOIE Al MIE, HY & = 2ME, JIENE F 77152 EE  2tE XY dY S
Zofet Q=M el Z2aHMS0| EEfE S50, A & A JHY, ukZ20#M, Y
H AT S o3 7HK| HIFLBSS| XS 2ol e 2 45 SEE YLLK
2Eret =T 20300 OHX] +2F 1/4L 122 HAAZ £ 7| E|, O E FXE
fIsto] At2E 21 AU 8t deks A A= olUX| 28 20| SQ5ICE FHIO|o|M =
F2 R AZE OFRCHH|o|M = 2015 130 7| & = 2ME &3] AYsIR=E, Ol o
X|&7tset 2H +E229| Tt Hato| =gt ZA|O|Ct - OFFCHH| 9| 2015 13 T

35. The National, 2015: UAE beats renewables cost hurdle with world’s cheapest price for solar energy, 18
January 2015; International Renewable Energy Agency, 2015: Renewable Energy Prospects: United Arab
Emirates - Remap 2030 analysis



ZHMI= 112%7HK|, 2 2HMI= 350%77FK| AbS3ICH

= Z2MEQ| XN ZEE OHX[E27|& & 2 (S&L) 82 A& Tt & AX
GHA fHEC| TEE TUSICEMN JHLIOM R AFEEE 7HHMES] olUX| E22
SkArSHE Zd0|Ct”

O] Z=ME= S8HMQl AZV|de| AXH QAMEIEE HM5tD HAESID, HHEX0l 35
Zuf|olS Soff Et3ict 7ol WA= MIE Mo SHJ= LELSEE ME|sH=
EXNst SHZS FHNM, sfAE[0{0F & A Hm £|F AHE7(|7|0|Ct. 2013 & Z2HE of|&t2
857958 O|=2Et2 ALt Global Environment Facility?} 667,958 Et2{E X256t UNDPL=
190,000EH2Z X|2I3HCH 2014 52 20 E 2 = QI H2 1650,000H2QIC}®

7iete] WD AlEe| Wy M S I8t =X|S
Z£7x: World Energy Council / Oliver Wyman, 2015
{0))
ZXoHx|EE7|E HH h2j|H| it 2fr] 2 2|l

AH|TE 1A DS 2510 QU TV
catojof N 20250 Tt
CHRgIEf2|o DHSfQIstT ZHIst0] TV W3,
CMST} IEIRE 9 2HClQ Z2 0| W
2|0l TS H15| SlsH S
A, EAE|, BEAS FH|3
ZRHE B} H|C|2E KO

HET E| K| X|=&7|E(LI 1958)
S HED21 FX[(LI1932).
OLiRIZEEAZES ANIS 9l

K AtCH(Inspectorate Unit) Q1%
of2t gHA.

2 H0JFE T DHE WAOIE.

= =

GHC ||—

-

)

<

2|H[0|E & Ut m 23 HED A R IAKA AlM

AH|X}SO0| HEEXQ RIS ZHH[Qt 1SS MSot= RIZHS|Att SRR ME]
olHx|EEXl Zoz I'Ls;.i*ngE S|AbE 2|H|0|E Z2 0| &5t TS
Eol7t Aol mtofst= ZHA A= fjxlotn xhetest

SAEQ| DHE AT} $3: 0f|L{X|| 25| (Energy Commission)Z} 3|5t CFC, 24 9 Z2tAEIQ| A|ATIR| =
x1u}x4o| s ol JrEO ikt AuHmo 23 WA= izt Ao _u_EJH =2 S0 28

=75t 0|||-J|X| 6%’3 =Z Zfj; 282 2|H|0|E HF1E X2|5t X|&7tsdo| HEE == X2

AH|XHOHE H|F; T2 ?Té'&t"gﬂ °HK|

st 2S5 H(Environmental Protection Agency)2 3|45t
QENI|2E 17|,

36. Regulation & Supervision Bureau (RSB) Abu Dhabi, 2015: New water and electricity tariffs structure; Al
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39. United Nations Development Programme (UNDP), 2014: Policy Options to Accelerate the Global
Transition to Advanced Lighting
40. World Energy Council, 2015: Energy Efficiency Policies and Measures Database
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10. ‘Jazz’ and ‘Symphony’ are the two World Energy Council scenarios introduced in the 2013 World Energy
Scenarios: Composing energy futures to 2050 report. The lower number in the infographic on the
following page refers to the Council’s ‘Symphony’ scenario, which focuses on achieving environmental
sustainability through internationally coordinated policies and practices, while the higher number reflects
the Council’s'Jazz’ scenario, which focuses on energy equity with priority given to achieving individual
access and affordability of energy through economic growth.
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0 1 2 3 4 5 6 7 9 108

Switzerland | 1 me—— s s s [\ /A
SWeden |2 AAA
NOrWay |3 | AAB
United Kingdom |/ AAB
AUSTria |5 AAB
Denmark | 6 ———————————— AAB
Canada | 7 AAC
France | 6 AAB
Finland | 9  eo——— AAB
New Zealand | 10 mm———— AAB
Netherlancls: | 11— BBB
United States | 12— AAC
Germany | 13— BBB
Uruguay | 14 me———— AAB
SPATIN | 15— AAB
Belgium | 16— ABB
Australia | 17 me———— AAD
Colombia | 18 m———— AAB
Luxembourg | 19 m e —————— ABD
Costa Rica | 20 ABB
Malaysia | 21 m——sss—— AAC
Ireland | 22 e ————————————————————— ABC
Singapore | 23 e ————————— ABD
Slovakia | 2/ ABB
Slovenia | 25 m—————— BBB
Hungary | 26 me—————————— BBB
Hong Kong, China | 27 m——— ABC
Qatar | 28 ABD
Lithuania | 29 n— —  —— ABC
Taiwan, China| 30 m— —— ABC
Italy | 31 m— —  ——— ABC

Japan | 3 ABC
Ecuador | 33 mu e — ABB
Portugal | 34 m———— ABC
Iceland | 35 m  ——————— ABC
Czech Republic| 36 ABC
Brazil | 37— ABC

United Arab Emirates | 36 ABD
Latvia | 39 m e —— ABC

Peru | 40 m————— ABC
Mauritius | 21— ABD
Gabon | 42— AAC

Chile | 43 m————— BBC
Croatia | 44 m————— BBC
Poland | 45 m—————— BBD
Albania | 46 m————— ABC
Argentina | 47 m————————— ABD
Mexico | 48 m———————— BBC
Russia | 49 m e ——— ABD
Philippines | 50 m ——————————— BBC
Saudi Arabia | 51 n——————— ABD
Panama | 52 me———————— ABD
Bahrain | 53 m——— ABD
Korea (Rep.) | 54 e — ACD
Azerbaijan | 55 e ———————— ABC
Romania |56 m———— ACC
Algeria | 57 BBC
Guatemala | 58 n — — —— ACC
Estonia | 59 n———— BCD
Paraguay | 60 m—————— ACD
Cyprus | 61 m—————— BCD
Greece | 62 mE ACC
Oman | 63 ACD
Georgia | 64 e ———— BCC
Indonesial 65  ————— ACC
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0 1 2 3 4 5 6 7 9 108
Trinidad & Tobago| 66 T BBD
Bolivia | 67 m——— ACC
El Salvador | 68 1 —— ACC
Israel | 69 T BCD
Ghana| 70 m e ——— BBD
Tunisia | 771 BBC
Malta| 72 m——— BCD
Cameroon | 73 1 ABD
China| 74 S —— ACD
Cote d’lvoire | 75 e —— ACD
Turkey | 76 CCC
Kazakhstan | 77 m———— ABD
Namibia| 78 m———— BCD
Nigeria | 79 m———————— ACD
Chad | 80 1 — BBD
Bulgaria| 81 m——— BCD
Kuwait | 82 m—— BCD
Angola| 83 I ACD
South Africa | 84 T BCD
Egypt| 85 messsssssss—— BBC
SriLanka| 86 m—— BCC
Barbados | 87 ma— BCD
Venezuela| 88 m— BCC
Thailand | 89 CCD
Vietnam | 90 m— BDD
Iran| 91 ——————————— BBD
Swaziland | 92 m———— BCC
Irag| 93 BBD
Mongolia| 94 ———— BCD
Armenia| 95 S CCD
Congo (Dem. Rep.)| 96 m— BBD
Jordan| 97 m—— BCD
Montenegro| 98 CCD
Botswana | 99 mE—— CDD
Morocco | 100 m———— CCD
Tajikistan | 101  m—— BCD
Dominican Republic | 102  m——— BCD
Nepal | 103 m——— BDD
Mozambique | 104 S —— BCD
Ethiopia | 105 m——— BCD
Macedonia | 106 m——— CDD
India | 107 m———— BDD
Pakistan | 108 m——— BCD
Zambia | 109 m—— BDD
Ukraine | 110 — CCD
Kenya | 111 m—— BDD
Serbia | 112 m—— CDD
Bangladesh | 113 m——— CCD
Nicaragua | 114 I BDD
Cambodia | 115 m———— CDD
Honduras | 116 m—— BDD
Jamaica | 117 m——— CDD
Mauritania | 118  m——— CCD
Tanzania| 119 S—— BDD
Libya | 120 m— CCD
Madagascar | 121 m——— BDD
Niger | 122 m—— BDD
Syria [ 123 m—— CCD
Malawi | 124 m—— BDD
Zimbabwe | 125 m——— CDD
Yemen | 126 m—— CCD
Moldova | 127 m— CDD
Lebanon| 128 m—— CDD
Senegal | 129 m—— DDD
Benin | 130 m—— DDD
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12 United States \7
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31 Italy Vi v

32 Japan

38 United Arab Emirates  \/
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50 Philippines \ YN =2 27}
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112 Serbia \% 25N =2 27}
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11. U.S. Energy Information Administration (EIA), 2012: International energy statistics (www.eia.gov)

12. Oliver Wyman, 2014: Financing Germany's Energy Transition (Oliver Wyman journal)

13. Italian Ministry of Foreign Affairs and International Cooperation: Energy, the Italian outlook (www.est.it/
mae/it/politica_estera/temi_globali/energia/situazi_italiana.html)
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14. Carpenter C and Khan S, 2015: U.A.E. Removes Fuel Subsidy as Oil Drop Hurts Arab Economies (Bloomberg,
22 July 2015)
15. EIA, 2012: International energy statistics
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16. Fahey J, 2013: U.S. Electrical Grid Report Calls For More Spending; Cites Climate Change And Aging
Infrastructure, Huffington Post, 8 December 2013
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58. Clean Energy Ministerial, 2015 (www.cleanenergyministerial.com)
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[a) =7} Wix|z&el BEES

o Switzerland 1 AAA
Sweden 2 AAA
United Kingdom 4 AAB
Austria 5 AAB
Denmark 6 AAB
France 8 AAB
New Zealand 10 AAB
Netherlands N BBB
Germany 13 BBB
Spain 15 AAB
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n 27t WR|ERS  FEEL
a United States 12 AAC
Australia 17 AAD
Malaysia 21 AAC
Qatar 28 ABD
United Arab Emirates 38 ABD
Saudi Arabia 51 ABD
Oman 63 ACD
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Kuwait 82 BCD
Egypt 85 BBC
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Z£X%{: World Energy Council/Oliver Wyman

[a) =7t k|2l SEHES

n Mexico 48 BBC
Russia 49 ABD
Philippines 50 BBC
Indonesia 65 ACC
Bolivia 67 ACC
Tunisia 71 BBC
China 74 ACD
Turkey 76 CCC
South Africa 84 BCD
Thailand 89 CCch
Vietnam 90 BDD
India 107 BDD
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n 27} WixEss SHEL

a Uruguay 14 AAB
Colombia 18 AAB
Costa Rica 20 ABB
Ecuador 33 ABB
Brazil 37 ABC
Peru 40 ABC
Panama 52 ABD
Paraguay 60 ACD
Cameroon 73 ABD
Sri Lanka 86 BCC
Ethiopia 105 BCD
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59. Enerdata/World Energy Council, 2013: Energy efficiency indicator database



n 2015 World Energy Trilemma World Energy Council 2015

A 2idk 2

'I'E—1| EIJ AI'c>

0| ME EH=S2 T dite| Fd 79%E +HETOM H1 A0, 2= 2MZ0 OF
SO LM H|F0| 74 =01 ‘SHUH AL Z7H59| O] trilemma B4 A=
SEREY B2z 7|20 UKD, 0|1F F71E2| ollHX| AEE Bf2[X +Fo| MHE2 e
0|3 Ik

=OIH|2I7H X|foi| =EIS A=H|, Of X[Hol| +E2 L

S21 U] WZ0[ct Y& I7t= 7hs WEN EfE4S Yo 2 21t ofjHX|7F 25
otEof st @22 FZAAZILE LT} HAE 2|AIE 2telsty| fIshM B
: OfL[2t ofliAX| et=et h2|X o 4X| 7tAS |XISH | ¢

| Sy
S HMNQI S HAUH HES 0|0t ZM5HD Q[rt,

T

Halots 2o miE L F710| H3317] fld +HE™ AL Z7+50] 02 MHS HMEHSH0
A= O|AX| A[AERIS| 3|53 S =0|2{1n oot sfMeliz HH(RE) S8, XY S8 2
EfFEat S ol x| ZHEofl chist o B2 =8 S5 0I5 T2l o= & =+ AL

_I.
ol

= Of O1F3| JHE=&of Rl= 7H2H|, O|S0| HEHE =M IHHl= s0Lt= T
£ M 2 8 YX=E |XAIst= 20| & AL JAH o= MAsT} T

S0| X 482 FTst olHX| H2YS st uAt THEe o #Fof st
£ 20| AOJZALE. J2iLt HatE, ohifof, RFo0|et 22 +HEUT A8 =7t
7:

|
Mstet SHEX|EH0| T 45 HIEFK QI 2HA2H2 OfL2h= AHA S IS5t UL

OlAX] trilemma 2AZ39} CHEH 0|7} £l = Z7}S: ELe| =9
£ : World Energy Council/Oliver Wyman

(] 27} ix|E2e  BEES
<n) Jordan 97 BCD
Morocco 100 CCD
Dominican Republic 102 BCD
Nepal 103 BDD
Nicaragua m BDD
Honduras 116 BDD
Jamaica 17 CDD
Libya 120 CCD
Yemen 126 CCD
Moldova 127 CDD
Lebanon 128 CDD
Senegal 129 DDD
Benin 130 DDD

» >

60. EIA, 2012: International energy statistics
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£X: World Energy Council/Oliver Wyman, 2015

a 4 P

GDP 203/ ol x| VERS #HXI4M 2015
ag=9 27t +ET ote #uy x|
1 Switzerland | 10 ® 1 1
2 Sweden | 16 17 9 2
& Norway E 33 18 6 3
4 United Kingdom | 4 30 21 4
5 Austria | 44 9 11 5
6 Denmark E 2 57 12 6
7 Canada E 1 2 71 7
8 France | 41 13 13 8
9 Finland | 23 16 51 9
10 New Zealand | 29 35 47 10
11 Netherlands | 31 36 46 1
12 Unites States | 10 1 95 12
13 Germany | 25 46 44 13
14 Belgium | 50 26 41 16
15 Australia E 6 14 110 17
16 Luxembourg | 105 3 31 19
17 Ireland | 72 43 14 22
18 Singapore | 120 15 25 23
19 Hong Kong, China | 90 8 66 27
20 Qatar E 36 4 101 29
21 Taiwan, China | 54 12 96 30
22 Italy | 63 50 23 31
23 Japan | 83 19 49 32
24 Iceland | 93 23 34 35
25 United Arab Emirates E 47 6 103 38
26 Saudi Arabia E 49 7 120 51
27 Bahrain E 51 11 128 53
28 Korea (Rep.) | 101 20 94 54
29 Oman E 81 10 123 63
30 Kuwait E 98 27 116 82
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a2l A-3
GDP & 110f siE5l= 27152 &2
Z£X{: World Energy Council/Oliver Wyman, 2015

a 4 P
GDP Lo/ ofL4x| oz BEXAM 2015
aga9 23t 283 otet Huy W E
1 Uruguay | 18 44 4 14
2 Spain | 55 23 24 15
3 Costa Rica | 64 53 2 20
4 Malaysia E 19 24 76 21
5 Slovakia | 26 34 50 24
6 Slovenia | 45 40 40 25
7 Hungary | 40 38 39 26
8 Lithuania | 76 39 22 29
9 Portugal | 62 68 26 34
10 Czech Republic | 22 31 98 36
11 Brazil | 43 78 17 37
12 Latvia | 84 45 19 39
13 Mauritius | 106 49 8 41
14 Gabon E 8 96 10 42
15 Chile | 57 51 81 43
16 Croatia | 77 41 33 44
17 Poland | 32 32 104 45
18 Argentina | 9 103 30 47
19 Mexico E 37 61 80 48
20 Russia E 15 37 108 49
21 Panama | 104 54 15 52
22 Azerbaijan E 11 67 74 55
23 Romania | 20 75 97 56
24 Estonia | 66 64 100 59
25 Cyprus | 103 29 83 61
26 Greece | 86 21 88 62
27 Trinidad & Tobago E 61 33 111 66
28 Israel | 116 25 87 69
29 Malta | 129 55 64 72
30 Turkey | 71 73 79 76
31 Kazakhstan E 28 48 118 77
32 Bulgaria | 48 80 112 81
33 Barbados | 114 47 84 87
34 Venezuela E 74 56 72 88
35 Iran E 58 28 124 91
36 Iraq E 39 42 115 93
37 Montenegro | 118 72 93 98
38 Botswana | 124 98 86 99
39 Libya E 89 99 99 120
40 Lebanon | 122 123 91 128
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a2l A4
GDP & 1l10]| siEtst= 27152 &%
Z£X%{: World Energy Council/Oliver Wyman, 2015

a
GDP o3 LER o|L4x| sAxISY 2015
Jg&9 =27t FEZ ote Sy x| E
1 Colombia E 13 58 & 18
2 Ecuador E 5 62 27 33
3 Peru | 27 84 36 40
4 Albania | 59 86 5 46
5 Philippines | 52 93 35 50
6 Algeria E 70 52 53 57
7 Guatemala | 73 76 16 58
8 Paraguay E 68 100 7 60
9 Georgia | 75 70 43 64
10 Indonesia E 17 89 75 65
11 El Salvador | 96 66 18 68
12 Tunisia | 78 59 59 71
13 China | 21 79 129 74
14 Namibia | 108 92 28 78
15 Angola E 67 109 20 83
16 South Africa E 30 87 130 84
17 Egypt E 56 81 52 85
18 Sri Lanka | 99 85 32 86
19 Thailand | 97 63 107 89
20 Swaziland | 60 95 85 92
21 Mongolia E 42 94 127 94
22 Armenia | 110 71 82 95
23 Jordan | 113 60 90 97
24 Morocco | 102 77 89 100
25 Dominican Republic | 119 88 56 102
26 Macedonia | 112 69 116 106
27 Ukraine | 88 65 121 110
28 Serbia | 95 74 126 112
29 Jamaica | 126 82 105 117
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21 A-5
GDP 12 VO 3liEtst= 27152 &9
ZX: World Energy Council/Oliver Wyman, 2015
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GDP 2/ ollLix| IER 8 4 2015
Jg=% =7t +E3 ] sy X

1 Bolivia E 14 91 77 67
2 Ghana E 38 107 42 70
3 Cameroon E 24 111 37 73
4 Cote d’lvoire E 12 108 69 75
5 Nigeria E 7 112 63 79
6 Chad E 34 122 29 80
7 Vietnam E 46 97 102 90
8 Congo (Dem. Rep.) E 35 128 54 96
9 Tajikistan | 79 106 48 101
10 Nepal | 123 117 38 103
11 Mozambique E 85 125 58 104
12 Ethiopia | 91 121 45 105
13 India | 69 105 122 108
14 Pakistan | 6 14 73 16
15 Zambia | 100 120 60 109
16 Kenya | 107 114 57 111
17 Bangladesh | 94 110 65 113
18 Nicaragua | 111 101 67 114
19 Cambodia | 121 116 70 115
20 Honduras | 125 102 68 116
21 Mauritania | 92 119 78 118
22 Tanzania | 109 127 61 119
23 Madagascar | 115 129 62 121
24 Niger E 65 126 125 122
25 Syria | 82 83114123

26 Malawi | 117 130 55 124
27 Zimbabwe | 80 124 119 125
28 Yemen E 87 115 92 126
29 Moldova | 130 90 113 127
30 Senegal | 127 113 106 129
31 Benin [ 128 118 109 130

E 24 JE=
FwsiTt 2t =2 0lufx| trilemma SUS £ TNSE B5Ho=
TR3HD 9Lt OIS BMZATISS CHASE|0] T TBHOIX|E QXIS QA HRIZHS
74l T2 27501 HIXI0R 7t0|= ofEtS itk

M Az AME: 3 Az O1TYE0| SH50] M YME HEE et A= o|ESH=
Ze0| 0| LT (FE) kWhE CO, HIEO| YTiX o= O, O|LX] trilemma E4ZA 17}



n 2015 World Energy Trilemma World Energy Council 2015

2
q
rton

2 IR ol = B Nl R e |

AHo= X[ L2t o X FEHof X

40

T MS: HZE=Y 20F HE(30% 0|40 21 ofHX| trilemma
THHOZ O X| OO &2 AN Of|LX| St stAX|&5d 2ot EIX

957 World Energy Council 2|@l= & 4274=28t0| 2|e| CtA 7HX| CHE 1
LR 27HS0] X|Y - ZH| - of|HX| 2OF 2| ZHFO0IAM stLte| IF00| & ot
HHH CHE 752 F 71K —*‘—ﬂ’éﬂmﬂ 6H”OI &[0f StLte| 24212 e 27 E = qich
E3 Z719| 710|EE O 0|4 X| 2MZADTF MYSHA| Am{Ee{H 2 HIOMoi| HA|E =7t
TAZI MR LGS HES E7I%?_4 *3H1f.

A HH4
g AAH Wz
= HIIX|7e| =%l= st F7t2| of|iX| Mutet 23 MuE R&E SHSIC HIE SHEC
7tER17F K] SHOZ 7|20 RU7|= SHX|2H 2 Mt SHE0| MZEZ0|= Relstn
WL =H=20AH = E2IstA 2Est= Z2R7F 53 QUCL ALKt 2 HIHK[ 7 =¢l= & 2717t
? I

OiAX] trilemma =7 2pA|of HORt & CHESHD A=XI(M 7HX| £H AO|9| #S Z0kLf
H HE=XDE HEHX| = §=Ct

- LoL—

£ S5517] fIaiM & 717t M| 7HX| M2 4EEl= SHS A0|9] 7S oLt

) = ZIEA A|AEIO| ZQISHCH E§
1Y, BHEXISY - oflHX| Jatpt #m|7| 2ol b 7HX| 2 HaF ZEE - FRAH
ZHE At ZE ANA ZH - o Map= 12{5}K| oH=C}.

£35| World Energy Council2 0L X| ZHE| =&
f ’é.*E 7SS & OlslE = JUEE =2 Hutof| £
olsto] HOJELCE g7t £E2 IIIE2 AAA A

SR
DDD E—’.‘—% 2w ElCt.

H
N
i
E-'m
617

da A2 oA X ”F-f EME0| sl EESH & 0-10 2SS 471 21800 2tlstes
YAloz O|RJEILE O = M| Xt2| F7t Z7150f| ROJEILt. Setd ol Ml At2| 22| &=A7t
g oA X| SHo oH”EIE A2 OtL|X[2h Lupsl =Moo waf F47t We{7t= 2ol



2015 World Energy Trilemma World Energy Council 2015

|0 4ol A= 8HLE =2 Aol FOXCE. EESF &l 27t 5082l F7H0A= Bt
FOALE G Zotot 25100 5 Atojel FR0l|l= C7F oLt Oix[2tez D= AH0|
SZIgt ZR0| FOIRL

=750 R0jEl F7r HEE FN(H71H #HEe| g ofoj=z)9] ZR0i2t Set7hA L
W27t & HE5E7| 25 10%2] “HE 6fR7F MEHCHIE A-6 FHZ). Ot 717} 012

ZHS 3 siLto] 0| M2 HAE 87| QsiME Mol A2 HaiF oipEs Xutstol
MBI ofsto] A2 0 Ol 2 iaksHor STk 1 Q0] AL, 2013 F&EAI k2
Sx|Ict,

OEol LteE =7tS2 Haes HE 0 o SiE =0 20150 o537 LE 3H25HA|

UALCH M S3t=, 5, 2F2A, O|ACtH, O|H2|Of, FIRIS AL, F0|E, 2[H|0f, ZEY,
wAME, LIFtEta), LIO[X|2|ot, T=, M=H|OF, 22|17 Ef=, HIEH

A-6
14 A2
x: World Energy Council/Oliver Wyman, 2014

M
o g

W |

.
~ A 10.00-8.01
HR=E { 2
8.2-78 )
~ B 8o00-501
/= { 2
5.25- 47
> (C  500-251
01R= { 2
2.75-2.25
> [ 250-000
>



n 2015 World Energy Trilemma World Energy Council 2015

a2l A-7
2015 O|LiX| trilemma HIIX|E &9 Y ZEx4
Z£X%{: World Energy Council/Oliver Wyman, 2015

by B N B

"oz 37t S OflLix] ot ol|Lix] Eed x| &Y
1 Switzerland AAA 10 4 1
2 Sweden AAA 16 17 9
S Norway AAB 33 18 6
4 United Kingdom AAB 4 30 21
o) Austria AAB 44 9 11
6 Denmark AAB 2 57 12
7 Canada AAC 1 2 71
8 France AAB 41 13 13
9 Finland AAB 23 16 51
10 New Zealand ABB 29 35 47
11 Netherlands BBB 31 36 46
12 United States AAC 3 1 95
13 Germany BBB 25 46 44
14 Uruguay AAB 18 44 4
15 Spain AAB 55 23 24
16 Belgium ABB 50 26 41
17 Australia AAD 6 14 110
18 Colombia AAB 13 58 3
19 Luxembourg ABD 105 3 31
20 Costa Rica ABB 64 53 2
21 Malaysia AAC 19 24 76
22 Ireland ABC 72 43 14
23 Singapore ABD 120 15 25
24 Slovekia ABB 26 34 50
25 Slovenia BBB 45 40 40
26 Hungary BBB 40 38 39
27 Hong Kong, China ABC 90 8 66
28 Qatar ABD 36 4 101
29 Lithuania ABC 76 39 22
30 Taiwan, China ABC 54 12 96
31 Italy ABC 63 50 23
32 Japan ABC 83 19 49
33 Ecuador ABB 5 62 27
34 Portugal ABC 62 68 26
35 Iceland ABC 93 22 34
36 Czech Republic ABC 43 31 98
37 Brazil ABC 47 78 17
38 United Arab Emirates ABD 22 6 103
39 Latvia ABC 84 45 19
40 Peru ABC 27 84 36
41 Mauritius ABD 106 49 8
42 Gabon AAC 8 96 10
43 Chile BBC 57 51 81
44 Croatia BBC 77 41 33
45 Poland BBD 32 32 104
46 Albania ABC 59 86 5
47 Argentina ABD 9 103 30
48 Mexico BBC 37 61 80
49 Russia ABD 15 37 108
50 Phillipines BBC 52 93 35
51 Saudi Arabia ABD 49 7 120
52 Panama ABD 104 54 15
53 Bahrain ABD 51 11 128
54 Korea (Rep.) ACD 101 20 94
55 Azerbaijan ABC 11 67 74
56 Romania ACC 20 75 97
57 Algeria BBC 70 52 53
58 Guatemala ACC 73 76 16
59 Estonia BCD 66 64 100
60 Paraguay ACD 68 100 7
61 Cyprus BCD 103 29 83
62 Greece ACC 86 21 88
63 Oman ACD 81 10 123
64 Georgia BCC 75 70 43

65 Indonesia ACC 17 89 75
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A & 4 B

x|z 37t EIESES oflLx] ot ol|Lix] Y EERS
66 Trinidad & Tobago BBD 61 33 111
67 Bolivia ACC 14 91 77
68 El Salvador ACC 96 66 18
69 Israel BCD 116 25 87
70 Ghana BBD 38 107 42
71 Tunisia BBC 78 59 59
72 Malta BCD 129 55 64
73 Cameroon ABD 24 110 37
74 China ACD 21 79 129
75 Cote d'lvoire ACD 12 108 69
76 Turkey CCcC 71 73 79
77 Kazakhstan ABD 28 48 118
78 Namibia BCD 108 92 28
79 Nigeria ACD 7 112 63
80 Chad BBD 34 122 29
81 Bulgaria BCD 48 79 112
82 Kuwait BCD 98 27 116
83 Angola ACD 67 109 20
84 South Africa BCD 30 87 130
85 Egypt BBC 56 81 52
86 Sri Lanka BCC 99 85 32
87 Barbados BCD 114 47 84
88 Venezuela BCC 74 56 72
89 Thailand CCD 97 63 107
90 Vietnam BDD 46 97 102
91 Iran BBD 58 28 124
92 Swaziland BCC 60 95 85
93 Iraq BBD 39 42 115
94 Mongolia BCD 42 94 127
95 Armenia CCD 110 71 82
96 Congo (Dem. Rep.) BBD 35 128 54
97 Jordan BCD 113 60 90
98 Montenegro CCD 118 72 93
99 Botswana CDD 124 98 86
100 Morocco CCD 102 77 89
101 Tajikistan BCD 79 106 48
102 Dominican Republic BCD 119 88 56
103 Nepal BDD 123 117 38
104 Mozambique BCD 85 125 58
105 Ethiopia BCD 91 121 45
106 Macedonia CDD 112 69 116
107 India BDD 53 104 122
108 Pakistan BCD 69 105 73
109 Zambia BDD 100 120 60
110 Ukraine CCD 88 65 121
111 Kenya BDD 107 114 57
112 Serbia CDD 95 74 126
113 Bangladesh CCD 94 110 65
114 Nicaragua BDD 111 101 67
115 Cambodia CDD 121 116 70
116 Honduras BDD 125 102 68
117 Jamaica CDD 126 82 105
118 Mauritania CCD 92 119 78
119 Tanzania BDD 109 126 61
120 Libya CCD 89 99 99
121 Madagascar BDD 115 129 62
122 Niger BDD 65 126 125
123 Syria CCD 82 83 114
124 Malawi BDD 117 130 55
125 Zimbabwe CDD 80 124 119
126 Yemen CCD 87 115 92
127 Moldova CDD 130 90 113
128 Lebanon CDD 122 123 91
129 Senegal DDD 127 113 106

130 Benin DDD 128 118 109
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A a S

HIIX|E =7t 3Ry oflgx] gk oliux] gy gyxisy
2 Sweden AAA 20 19 6
4 United Kingdom AAA 9 22 18
6 Canada AAB 1 2 56
8 Finland ABB 26 16 37
10 New Zealand AAB 16 28 42
12 United States AAC 8 1 83
14 Netherlands BBB 55 33 31
16 Colombia AAC 5 63 4

18 Luxembourg 109 4 23

20 Qatar AAD 3 6 103

22 Ireland ABC 69 39 13

24 Slovenia BBB 52 40 45

26 Malaysia ABC 28 21 84

28 Czech Republic ABC 12 38 87

30 Brazil ABC 29 86 19

32 Croatia ABC 74 31 26

34 Taiwan, China ACC 75 14 86

36 Ecuador ABB 23 52 28

38 Mexico BBC 30 43 74

40 Peru ABC 18 97 38

42 Poland BBC 32 36 91

44 Panama ABC 86 50 17

46 Mauritius ABD

48 Guatemala

50 Russia

52 El Salvador

54 Romania 4 78 95

56 Kazakhstan AAD 13 17 118

58 Philippines BBC 34 93 51

60 Argentina ABC 14 96 44

62 Bolivia ACC 7 88 70

64 Trinidad and Tobago BBD 50 30 112
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67 Bulgaria ACD 24 80 109
69 Indonesia ACD 17 64 106
71 Azerbaijan ABD 21 57 99
73 Turkey BCC 63 76 69
75 Estonia BCD 71 68 115
77 Paraguay ACD 81 103 16
79 Algeria BCC 80 49 78
81 Nigeria ACD 11 108 81

83 South Africa BCD 42 85 129

85 Egypt BBC

87 Vietnam BDD

89 Iran BCD 66 24 120

91 Botswana CDD 126 98 71

93 Mozambique BCD 67 124 61

95 Montenegro CCD 116 69 93

97 Dominican Republic BCD 111 87 54

99 Mauritania BDD 48 115 94

101 Chad BCD 85 121 48

103 Malawi BCD 93 129 33

105 Nicaragua BDD 100 101 59

107 Honduras BDD 114 102 55

109 Nepal BDD 125 117 43

111 Morocco CCD 118 72 96

113 Zambia BDD 108 118 62

115 Ethiopia BDD 99 119 47

117 Cambodia CDD 115 113 64

119 Syria BCD 64 81 117

121 Tanzania BDD 110 128 52

123 Lebanon CDD 127 123 68

125 Bangladesh CDD 113 112 80

127 Senegal CDD 122 116 100

129 Zimbabwe DDD 120 122 122
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YItx|E =7t S OflLx] ot ol x| *gd gEx&sd
2 Denmark AAA 3 25 10
4 Austria AAB 33 7 7
6 Canada AAB 1 2 60
8 New Zealand AAB 15 26 37
10 France AAB 44 5 9
12 Netherlands ABB 42 23 35
14 Australia AAD 10 3 97
16 Japan ABB 48 17 33

18 Qatar AAC 8 9 95

20 Ireland ABC 82 30 15

22 Slovakia ABB 20 38 48

24 Colombia AAC 5 85 4

26 Argentina ABB 14 33 38

28 Italy ABC 69 34 24

30 Croatia ABC 66 31 21

32 Czech Republic ABC 16 32 90

34 Brazil ABC 27 86 17

36 Tunisia BBB 28 57 56

38 Bahrain AAD 23 19 125

40 Hong Kong, China ABD 99 24 58

42 Lithuania ABC 93 46 26

44 United Arab Emirates BBD 49 37 102

46 Uruguay ACC 92 67 5

48 Poland BBC 38 39 94

50 Barbados ABD 118 41 25

52 Romania ACC 9 70 88

54 Russia ABD 2 61 99

56 Gabon ABC 35 92 12

58 Kazakhstan ABD 6 35 116

60 Albania ACC 87 76 3

62 Oman ACD 78 20 120

64 Korea (Rep.) BCD 103 49 85
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66 Kuwait BCD 73 28 122
67 Israel BCD 102 29 83
68 Estonia BCD 65 51 117
69 Sri Lanka BCC 72 80 40
70 Bulgaria ACD 26 77 108
71 Malta BCD 128 48 65
72 Georgia ACD 106 66 22
73 Indonesia ACD 17 83 104
74 Paraguay ACD 84 99 13
75 Turkey BCC 64 82 70
76 Egypt BBC 47 59 84
77 Venezuela BBC 41 55 82
78 China ADD 18 101 126
79 South Africa BCD 43 78 128
80 Congo (Dem. Rep.) BBD 30 121 27
81 Azerbaijan BCD 32 74 98
82 Cameroon BBD 62 107 39
83 Montenegro BCD 115 71 57
84 Nigeria ACD 13 111 79
85 Armenia CCC 95 69 73
86 Macedonia BCD 89 50 106
87 Syria BBD 52 52 113
88 Algeria CCcC 86 68 74
89 Thailand CCD 91 88 101
90 Namibia BCD 123 94 49
91 Iran BCD 75 44 119
92 Swaziland BCD 61 98 76
93 Cote d'lvoire BCD 36 108 68
94 Malawi BCD 74 129 32
95 Mongolia BDD 50 100 129
96 Jordan BDD 119 63 107
97 Ukraine BCD 59 73 114
98 Trinidad and Tobago CCD 79 95 115
99 Botswana BDD 126 97 62

100 Honduras BCD 111 90 52
101 Vietnam CDD 77 102 105
102 Ghana CCD 85 105 77
103 Mozambique CCD 67 124 66
104 Chad BCD 83 123 50
105 Morocco CCD 110 79 96
106 Serbia CDD 101 65 118
107 Tajikistan BCD 81 109 61
108 Kenya BCD 88 114 63
109 Lebanon CCD 127 87 89
110 Dominican Republic BDD 114 106 55
111 Nepal BDD 125 122 46
112 Ethiopia BDD 97 119 47
113 Nicaragua CCD 100 91 87
114 Pakistan BDD 56 103 100
115 India CDD 76 110 121
116 Tanzania BDD 117 125 53
117 Libya CCD 70 72 123
118 Cambodia CDD 121 113 67
119 Mauritania BDD 58 117 112
120 Zambia BDD 108 120 64
121 Jamaica CDD 116 81 110
122 Niger CCD 80 127 91
123 Bangladesh CDD 113 115 78
124 Madagascar CDD 105 126 69
125 Moldova CDD 122 89 109
126 Senegal CDD 120 118 93
127 Yemen CDD 94 112 111
128 Benin DDD 129 116 103

129 Zimbabwe DDD 112 128 127
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Z£X|: World Energy Council/Oliver Wyman, 2015

b B A B

Wz 37t EEs R Ol x| ot ol|Lix] &ed Edx&d
1 Switzerland AAA ~ 93 968 1000
2 Sweden AAA 88 875 937
3 Norway AAB . 888
4 United Kingdom AAB 7.75
5 Austria AAB
6 Denmark AAB
7 Canada AAC
8 France AAB
9 Finland AAB
10 New Zealand ABB
1 Netherlands BBB
12 United States AAC
13 Germany BBB
14 Uruguay AAB
15 Spain AAB
16 Belgium ABB
17 Australia AAD
18 Colombia AAB
19 Luxembourg ABD

20 Costa Rica ABB
21 Malaysia AAC
22 Ireland ABC
23 Singapore ABD
24 Slovakia ABB
25 Slovenia BBB
26 Hungary BBB
27 Hong Kong, China ABC
28 Qatar ABD
29 Lithuania ABC
30 Taiwan, China ABC
31 Italy ABC
32 Japan ABC
33 Ecuador ABB
34 Portugal ABC
35 Iceland ABC
36 Czech Republic ABC
37 Brazil ABC
38 United Arab Emirates ABD
39 Latvia ABC
40 Peru ABC
41 Mauritius ABD
42 Gabon AAC
43 Chile BBC
44 Croatia BBC
45 Poland BBD
46 Albania ABC
47 Argentina ABD
48 Mexico BBC
49 Russia ABD
50 Philippines BBC
51 Saudi Arabia ABD
52 Panama ABD
53 Bahrain ABD
54 Korea (Rep.) ACD
5 Azerbaijan ABC
56 Romania ACC
57 Algeria BBC
58 Guatemala ACC
59 Estonia BCD
60 Paraguay ACD
61 Cyprus BCD
62 Greece ACC
63 Oman ACD
64 Georgia BCC
65 Indonesia ACC
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66 Trinidad & Tobago ABD 5.34
67 Bolivia ACC
68 El Salvador ACC
69 Israel BCD 1.08
70 Ghana BBD
71 Tunisia BBC
72 Malta BCD 0.07
73 Cameroon ABD
74 China ACD
75 Cote d'lvoire ACD
76 Turkey CCC
77 Kazakhstan ABD
78 Namibia BCD 1.
79 Nigeria ACD
80 Chad BBD
81 Bulgaria BCD
82 Kuwait BCD
83 Angola ACD
84 South Africa BCD
85 Egypt BBC
86 Sri Lanka BCC
87 Barbados BCD .
88 Venezuela BCC . 434
89 Thailand CCD
90 Vietnam BDD
91 Iran BBD
92 Swaziland BCC
93 Iraq BBD
94 Mongolia BCD
95 Armenia CCD
96 Congo (Dem. Rep.) BBD
97 Jordan BCD
98 Montenegro CCD
99 Botswana CDD
100 Morocco CCD
101 Tajikistan BCD
102 Dominican Republic BCD
103 Nepal BDD
104 Mozambique BCD
105 Ethiopia BCD
106 Macedonia CDD
107 India BDD
108 Pakistan BCD
109 Zambia BDD
110 Ukraine CCD
111 Kenya BDD
112 Serbia CDD
113 Bangladesh CCD
114 Nicaragua BDD
115 Cambodia CDD
116 Honduras BDD
117 Jamaica CDD
118 Mauritania CCD
119 Tanzania BDD
120 Libya CCD
121 Madagascar BDD
122 Niger BDD
123 Syria CCD
124 Malawi BDD
125 Zimbabwe CDD
126 Yemen CCD
127 Moldova CDD
128 Lebanon CDD
129 Senegal DDD
130 Benin DDD

05
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Il = UNITED KINGDOM SCORE

TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score
i~
> Energy performance 2 3 3 -
(ﬁ) Energy security 11 9 4 - A
®>  Energy equity 8 22 30 y
(,, Environmental sustainability 19 18 21 - A
Contextual performance 27 20 18 -
A, Political strength 21 21 20 -
24 Societal strength 17 19 16 -
» (_*_)
&ib Economic strength 55 35 33 T
Overall rank and balance score 5 4 4 - AAB

INDEX COMMENTARY

Overall, the United Kingdom maintains a stable position in the Index throughout the years. The UK remains a ‘Pack leader’ and
continues to balance the energy trilemma very well, with good performance on all three energy dimensions. A more diversified
electricity generation portfolio and lower import dependence result in a slightly higher energy security ranking. However, tightening
capacity margins place the UK on the Index’s watch list as the effects of ageing power plant infrastructure are not yet reflected in
the data. Performance in energy equity suffers this year, as electricity becomes comparatively more expensive. The environmental
sustainability performance is stable. Unlike most other ‘Pack leaders’, the UK still relies on fossil fuels for 69% of its electricity fuel
mix. Contextually, indicators of political, societal and economic strength are robust.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)
= Conventional thermal, 69%

Gas . 218
= Hydro, 2%
i 400
Other renewables, 10% oi -

m Nuclear, 19%
Coal I 108

0 500 1,000 1,500 2,000 2,500
KEY METRICS
Industrial sector (% of GDP) 20.6  GDP per capita (PPP, USD); GDP Group 38,225 (1)
TPEP/TPEC (net energy importer) 0.62 Energy intensity (koe per USD) 0.09
Emission intensity (kCO, per USD) 0.21 CO; emissions (tCO,) per capita 7.03
Energy affordability (USD per kWh, 2014) 0.26 Population with access to electricity (%) 100

TRENDS AND OUTLOOK

The UK faces significant challenges in securing its energy supply. Domestic production of fossil fuels has steadily declined.
Aspirations to produce unconventional oil and gas have to surmount technical barriers and secure public acceptance. In the
power sector, the nuclear fleet is being run down, and many coal plants will be forced to close by European legislation.
Constraints in domestic supply have been further aggravated by a number of unscheduled incidents in 2014, which have
caused the closure of three power supply plants and four nuclear reactors.

The UK is implementing policies that aim at decarbonising the power sector while securing supply through comprehensive
reforms in the Energy Act 2013, notably contracts for difference to support low-carbon generation and the creation of a
capacity market. A renewables energy target is already in place (15% of energy demand is to come from renewables by
2020). The fourth carbon budget has been confirmed, requiring a cut of 40% in CO, emissions compared with 1990, setting
the UK on a path to meet its long-term objective of reducing GHG emissions by 80% by 2050 compared to 1990 levels.

The greatest challenges for policymakers will be executing the reforms, monitoring their impact and if necessary adjusting the new
policies to ensure they are effective while staying within the overall prescribed cost framework. Difficulties with implementation are
vividly illustrated by the unsatisfactory start to the Green Deal, designed to drive more demand-side efficiency. Consistency of
policy is also crucial to secure and maintain investments while reforms are being implemented.



SCORE AUSTRIA RANK “

TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score

~
<> Energy performance 5 5 5 -
A Energy security 33 44 44 -
(’) Energy equity 7 10 8 -
(fl) Environmental sustainability 7 8 11 -
Contextual performance 12 13 12 -
A,  Political strength 12 12 12 -
21 Societal strength 16 13 13 -
» >
&b Economic strength 27 19 18 -
Overall rank and balance score 4 7 5 - AAB
INDEX COMMENTARY

Austria continues to balance the three dimensions of the trilemma fairly well, gaining two places in this year’s Index. Even though
the country has a well-diversified generation portfolio, energy security is the country’s weakest dimension, with comparatively low
oil and oil product stocks, and a high reliance on fuel imports. For the most part, energy equity and environmental sustainability
indicators remain stable. Performance on contextual indicators stays very good.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)

Gas
= Conventional thermal, 24%
oil ‘ 7
m Hydro, 65%
Other renewables, 11%
Coal . 158
0 500 1,000 1,500 2,000 2,500
KEY METRICS
Industrial sector (% of GDP) 28.6  GDP per capita (PPP, USD); GDP Group 45,789 (1)
TPEP/TPEC (net energy importer) 0.35  Energy intensity (koe per USD) 0.11
Emission intensity (kCO, per USD) 0.20 CO, emissions (tCO;) per capita 7.29
Energy affordability (USD per kWh, 2014) 0.27  Population with access to electricity (%) 100

TRENDS AND OUTLOOK

The Energy Trilemma Index reflects Austria’s situation very well. Energy security, however, does not yet reflect the
accomplishments achieved by the country. For example: Austria’s increasing energy self-sufficiency, which is also one of the
country’s main long goals; or the progress since 1980 in the renewable energy sector, where Austria has more than doubled
the production of renewable energy.

Policy developments in Austria and targets for 2020 are compatible and in line with EU policy, including: an increase of the
share of energy consumption produced from renewable resources to 34% by 2020; reducing greenhouse gas emissions by
16% from 2005 levels for sectors not included in the EU Emissions Trading Scheme (EU ETS) and 21% from 2005 levels for
sectors included in EU-ETS; and a 20% improvement in energy efficiency. In addition, Austria set the goal of achieving 100%
energy self-sufficiency with renewables by 2050. Lastly, Austria’s Sustainability Strategy lists 20 goals to: increase quality of
life overall; strengthen economic growth; support sustainable goods and services; and optimise the transport system.

Key issues policymakers need to focus on are: 1) reduce dependence on energy imports; 2) increase efforts around energy
efficiency and energy savings; 3) decrease energy intensity; and 4) increase the use of renewable energy.



SCORE CANADA RANK

TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE

. 2013 2014 2015 Trend Score

> Energy performance 8 4 9 -

A Energy security 1 1 1 -

(’) Energy equity 2 2 2 -

(ﬁ) Environmental sustainability 60 56 71 )

Contextual performance 14 14 15 -

A, Poliical strength 10 10 10 >

(, 21, Societal strength 10 14 14 -

’ (%) &b Economic strength 46 27 29 -
Overall rank and balance score 6 6 7 - AAC

INDEX COMMENTARY

Canada ranks 7 in the overall Index ranking. Although one of the top Index performers overall, Canada’s weaker environmental
sustainability ranking continues to undermine its otherwise excellent performance. Canada, one of the largest energy exporters in
the world, ranks exceptionally well on the energy security dimension with a favorable energy export to import ratio, a significantly
diversified electricity generation portfolio away from fossil fuels and a low economic dependency on fuel exports. Energy equity is
also high with plentiful, relatively affordable energy. Environmental sustainability remains Canada’s weakest energy dimension with

comparatively high, although decreasing levels of energy and emission intensity, and a higher reliance on energy-intensive

resource development industries than most industrialised countries. Contextual performance is stable and strong.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)

Gas I 1,704
m Conventional thermal, 21%

m Hydro, 61%

Other renewables, 3% Qil _ 23,598

m Nuclear, 15%
coal [ 3125

0 10,000 20,000 30,000 40,000 50,000
KEY METRICS
Industrial sector (% of GDP) 28.2  GDP per capita (PPP, USD); GDP Group 43,590 (1)
TPEP/TPEC (net energy exporter) 1.41 Energy intensity (koe per USD) 0.19
Emission intensity (kCO, per USD) 0.41 CO, emissions (tCO;) per capita 15.33
Energy affordability (USD per kWh, 2014) 0.10  Population with access to electricity (%) 100

TRENDS AND OUTLOOK

Canada’s high and improving position in the Index reflects the country’s extensive and diverse energy resource base and
public and private commitment to develop those resources. The two main challenges Canada faces are: balancing resource
development with environmental protection; and developing diverse markets for Canada’s energy resources.

The most recent energy policy developments include: strong focus on developing markets for oil and gas beyond North

America; a faster energy infrastructure approvals process; more stringent environmental standards for fossil-fuelled power
generation, both federally and provincially. These three developments should support continuing improvement in Canada’s

energy balance.

The three key issues policymakers need to focus on are: 1) managing the environmental/climate impacts of energy resource
development; 2) market diversification; and 3) ensuring an appropriate sharing of the benefits from resource development,

most notably with Canada’s aboriginal population in whose traditional territory most resource development and delivery

projects are being developed.
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TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE

. 2013 2014 2015 Trend Score

> Energy performance 6 6 7 -

(5 > Energy security 44 41 41 -

(?) Energy equity 5 11 13 -

,’, Environmental sustainability 9 10 13 -

Contextual performance 28 23 23 -

(ﬁ) Political strength 27 30 30 -

» = - > 2%, Societal strength 19 20 20 >

’ - &b Economic strength 52 38 40 -
Overall rank and balance score 10 9 8 - AAB

INDEX COMMENTARY

France’s overall Index ranking remains mostly unchanged. The three sides of the energy trilemma are relatively well-balanced,
although energy security lags slightly behind. Overall energy security performance continues to be stable. Energy equity as well as
environmental sustainability performance is unchanged and excellent — not unexpected as France uses fossil fuels to generate less

than 10% of its electricity. Contextual performance is good and stable.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)

Gas | ¢
u Conventional thermal, 8%
u Hydro, 11%
Other renewables, 5% oil 1 0
u Nuclear, 76%
Coal 0
0 500 1,000 1,500
KEY METRICS
Industrial sector (% of GDP) 19.4  GDP per capita (PPP, USD); GDP Group
TPEP/TPEC (net energy importer) 0.48  Energy intensity (koe per USD)
Emission intensity (kCO, per USD) 0.17  CO; emissions (tCO,) per capita
Energy affordability (USD per kWh, 2014) 0.21 Population with access to electricity (%)

TRENDS AND OUTLOOK

2,000

2,500

39,818 ()
0.13
5.02
100

France has very little domestic oil and natural gas production and relies heavily on imports. To reduce import dependency,
France has pursued a vigorous policy of nuclear power development since the mid-1970s and now has by far the largest
nuclear generating capacity of any country in Europe, and is second only to the United States in the world. Nuclear power

constitutes about 79% of total electricity generation.

Recent energy policies include measures and targets to improve energy efficiency, boost renewable power and tackle climate
change. The government recently passed a new energy transition law with the aim to cut France’s reliance on nuclear energy
in favour of renewables. The legislation includes the commitment to increase the target price of carbon to €56 per ton in 2020
and €100 per ton in 2030.The government has also revised social tariffs for electricity and gas to counteract the increase in

energy prices.

Key challenges for France come with the implementation phase of its policies and efforts must go towards meeting the targets
set. The coexistence of regulated tariffs and market prices for electricity could also cause friction for producers.
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UNITED STATES
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TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score
i~

<> Energy performance 15 13 13 -

A Energy security 12 8 3 -

(’) Energy equity 1 1 1 -

(’, Environmental sustainability 86 83 95 -

Contextual performance 20 19 19 -

A, Poliical strength 24 20 21 >

21, Societal strength 27 21 21 -

» (?)

&b Economic strength 29 28 28 -

Overall rank and balance score 15 12 12 - AAC

INDEX COMMENTARY

The United States maintains its position in this year’s Index. The US balances the three dimensions of the energy trilemma in a
fashion that is typical for a ‘Fossil-fuelled’ country. Strong performances on energy security and energy equity are partially offset by
the country’s large environmental footprint. An improved consumption to production ratio leads to improved better energy security
ranking. The country maintains its global first place ranking on the energy equity dimension, as it continues to offer some of the
most (relatively) affordable energy in the world. Performance on the environmental sustainability dimension lags behind, with high

levels of energy and emission intensities. Contextually, the country’s performance is constant and well above average.

DIVERSITY OF ELECTRICITY GENERATION

FOSSIL FUEL RESERVES (IN MTOE)

= Conventional thermal, 68%
m Hydro, 7%
Other renewables, 6%

m Nuclear, 19%

Gas . 6,635

Oil I 3,700

0 25,000 50,000 75,000 100,000 125,000
KEY METRICS
Industrial sector (% of GDP) 20.7  GDP per capita (PPP, USD); GDP Group 52,939 (1)
TPEP/TPEC (net energy importer) 0.82  Energy intensity (koe per USD) 0.15
Emission intensity (kCO, per USD) 0.36  CO, emissions (tCO;) per capita 16.46
Energy affordability (USD per kWh, 2014) 0.13  Population with access to electricity (%) 100

TRENDS AND OUTLOOK

Due to advances in horizontal drilling and hydraulic fracturing, shale gas production has become economically viable in recent
years. The Energy Information Administration (EIA) estimates that the country has more than 1,744 trn cubic feet of technically
recoverable natural gas, including 211 tcf of proved reserves (the discovered, economically recoverable fraction of the original
gas-in-place). Production of shale gas is expected to increase from a 2007 US total of 1.4 tcf to 4.8 tcf in 2020. The significant
increases in domestic oil and gas production will greatly reduce oil imports over the next 10 years, and lead to increased

exports of refined products and possibly natural gas.

Important energy policy developments in the United States that will impact on the country’s balance in the three dimensions of
energy sustainability include: 1) the Environmental Protection Agency (EPA) regulations on coal leading to the projected
closure of more than 200 coal plants in the next few years accounting for more than 10% of the USA’s current energy
production; 2) possible regulations on unconventional gas production; and 3) the extension (or not) of the wind production tax
credit, which can cut the cost of developing a wind project by nearly a third.
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TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
. 2013 2014 2015 Trend Score
> Energy performance 10 14 19 {
(ﬁ) Energy security 31 27 25 - B
®>  Energy equity 11 42 46 l B
(’, Environmental sustainability 30 27 44 { B
Contextual performance 13 12 13 -
A, Poliical strength 16 16 15 >
- s 2%, Societal strength 18 1 14 -
7 o &b Economic strength 24 14 16 -
Overall rank and balance score 11 11 13 - BBB
INDEX COMMENTARY

Germany drops two places in this year’s Index but continues to balance the three facets of the energy trlemma very well. Given the
sharp policy shift determined by the ‘Energiewende’, the country has been put on watch as a deterioration of energy security and
energy equity is to be expected in the following years. Performance on energy security and energy equity remain stable.
Environmental sustainability dropped from 2011 to 2013 as emissions and energy intensity increased in light of the shutdown of
several nuclear power plants and the increased usage of lignite. However, for a country with a large industrial sector environmental
sustainability performance is still very good. Germany’s performance on contextual indicators continues to be very strong.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)

m Conventional thermal, 60%
m Hydro, 3%
Other renewables, 21% ol 21

m Nuclear, 16%

0 10,000 20,000 30,000 40,000 50,000
KEY METRICS
Industrial sector (% of GDP) 30.8  GDP per capita (PPP, USD); GDP Group 44,697 (l)
TPEP/TPEC (net energy importer) 0.35  Energy intensity (koe per USD) 0.11
Emission intensity (kCO, per USD) 0.27  CO, emissions (tCO;) per capita 9.43
Energy affordability (USD per kWh, 2014) 0.39  Population with access to electricity (%) 100

TRENDS AND OUTLOOK

The most recent policy development in Germany, initiated before 2010, is the German Energy Transition. The goal of the
policy is sustainability, focusing on a strong increase in power generation from renewable sources, a reduction of primary
energy usage and CO, emissions. The 2011 decision to phase out nuclear by 2022 constitutes a challenge to Germany’s
energy mix. Eight out of 17 facilities were closed immediately, one was closed in 2015, and the remaining eight nuclear power
plants will be phased out gradually over the next seven years. Due to low wholesale prices and regulatory uncertainty,
investors are reluctant to invest in new conventional power plants, which will still be needed to secure energy demand.

To achieve the increase in power generation from renewable sources, the Renewable Energy Law (EEG) guarantees a fixed
price independent of demand and supply for renewable power plants. The law first came into effect in 2000 with revisions in
2006, 2008, 2012 and 2014. Even though there are visible successes as shown by the significantly increased share of
renewable energy, the law is disabling market mechanisms allowing the sector to rely on subsidies rather than encouraging
competition for innovative, efficient and inexpensive technologies.

Subsidies for renewable energy and investments in grid infrastructure to integrate the increasing amounts of volatile
renewable energy into the system have led and will continue to lead to higher electricity prices. Policymakers must set the
right framework towards a free and efficient European electricity market to limit the burden.
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TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score
i~

<> Energy performance 7 16 14 {

(a > Energy security 22 37 55 {

(? > Energy equity 16 46 23 |

,’, Environmental sustainability 23 24 24 -

Contextual performance 24 27 27 -

A, Political strength 40 44 42 -

2%, Societal strength 24 2 2 -

(’.) (?_)

&b Economic strength 25 37 37 -

Overall rank and balance score 9 15 15 | AAB

INDEX COMMENTARY

This year, Spain maintains a stable position in the overall Index rankings as improvements in energy equity are offset by a drop in
energy security. Spain still balances the competing dimensions of the energy trilemma well. One of the world’s larger energy

importers, Spain maintains a diversified electricity mix and reduces distribution losses of electricity, although worse energy

consumption to GDP growth ratio (data point update) cause its performance in energy security to deteriorate. Spain’s energy equity
ranking surges as gasoline prices decrease (and the data point for electricity prices becomes unavailable and an average gets
used). Like many of its fellow EU members, Spain performs well on the environmental sustainability dimension, with 21% of its
energy coming from nuclear power, 7% from hydro, and 24% from other renewables (mostly wind). Spain’s contextual indicators

are stable and good.
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In 2014, energy demand in Spain continued its decreasing tendency. However, there is evidence of a changing stable trend,
as a result of economic recovery and a return to positive growth rates of energy consumption.
The electricity market reform introduced by the Spanish Administration in 2013 with the main objective to eliminate the tariff
deficit is on track to reaching its aim: the sector’s costs and revenues are back in balance, and the accumulated deficit, which
peaked at the end of 2013, should gradually disappear over the next 15 years.
Spain has significantly increased its share of renewable sources in the primary energy mix in 2014, especially in power
generation (40% to date), contributing to lowering the country’s energy dependence. However, the lack of interconnections
with Europe is viewed as an obstacle to further growth of the renewable energy sector in Spain, and enhanced security of
supply. The EU agreed on a target of 10% share of interconnection capacity of total installed generation capacity for every

member country by 2020; Spain’s electricity interconnection capacity remains low, at around 6% of installed capacity.

A new hydrocarbons law has recently been approved, creating a new single organised gas market operator, which will be
responsible for managing a Spanish gas ‘hub’, i.e. a trading platform aimed at improving trade and prices of gas. This is an
important step towards creating a European gas market and enhancing interconnections with Europe, especially taking into

account that Spain has the largest LNG regasification capacity in the EU (one-third of total EU capacity).
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TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE

. 2013 2014 2015 Trend Score

o> Energy performance 41 54 45 -

A Energy security 71 75 54 T

(f) Energy equity 22 14 12 -

(’, Environmental sustainability 59 86 96 2

Contextual performance 11 15 14 -

A, Political strength 23 22 23 -

21, Societal strength 22 24 23 -

» >

&b Economic strength 5 9 6 -

Overall rank and balance score 27 34 30 - ABC

INDEX COMMENTARY

Taiwan maintains a stable position in the Index throughout the years. Average to low performances on the energy security and
environmental sustainability dimensions are balanced out by a high degree of energy equity. Taiwan’s energy security ranking is
lower mostly due to its heavy reliance on energy imports. The island’s small size and lack of natural energy resources means that it
only produces 10% of the energy it consumes, although Taiwan is trying to change this by increasing the amount of nuclear and
wind power in its electricity generation portfolio. The recent improvements are driven by the use of up-to-date data points underlying
the indicator for energy consumption in relation to GDP growth. Energy equity, Taiwan’s best performing dimension, is high. Taiwan

sees a drop in environmental sustainability performance as the country is outperformed by its peers. Contextually, Taiwan

continues to perform well with no noteworthy changes.
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KEY METRICS
Industrial sector (% of GDP) 30.5  GDP per capita (PPP, USD); GDP Group 43,678 (l)
TPEP/TPEC (net energy importer) 0.10  Energy intensity (koe per USD) 0.23
Emission intensity (kCO, per USD) 0.54  CO, emissions (tCO;) per capita 10.86
Energy affordability (USD per kWh, 2014) - Population with access to electricity (%) 99

TRENDS AND OUTLOOK
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2013 2014 2015 Trend Score

—
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Overall rank and balance score 28 29 31 - ABC

INDEX COMMENTARY

Overall, Italy maintains a stable position in the Trilemma Index through the years, but the three sides of the energy trilemma are not
balanced. Hampered by an unfavourable total energy production to consumption ratio, Italy is increasing both its energy production and
the diversity of its electricity fuel mix to improve its long-term energy security. Energy equity remains mostly stable as Italy continues to
provide its citizens with relatively affordable, high-quality energy. Environmental sustainability performance remains relatively stable,
with slight declines in CO, emissions from electricity generation and improved emissions intensity. Contextual performance is also
largely unchanged, with macroeconomic stability being by far the worst indicator.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)
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KEY METRICS
Industrial sector (% of GDP) 23.9  GDP per capita (PPP, USD); GDP Group 35,284 (1)
TPEP/TPEC (net energy importer) 0.19  Energy intensity (koe per USD) 0.10
Emission intensity (kCO, per USD) 0.22  CO; emissions (tCO,) per capita 5.75
Energy affordability (USD per kWh, 2014) 0.31 Population with access to electricity (%) 100
TRENDS AND OUTLOOK

Italy has reached important mitigation policy objectives by transforming its thermoelectric fleet into one of the most efficient in
Europe and by changing the energy mix for power generation from oil to cleaner natural gas and renewable energy. Furthermore,
several measures were adopted for improving energy efficiency in the residential, commercial and transport sectors. These
policies have led to impressive achievements in the reduction of GHG emissions and water pollution between 2005 and 2013.
Recent policy developments include: a review of the incentive scheme for PV installations, extending the timeframe during which
the incentive will be provided; asking producers of renewable energy (RE) to contribute to balancing and transmission/distribution
costs (RE associated with on-site consumption is partially exempted); the introduction of the Conto Energia, a mechanism
supporting cooling/thermal efficiency and the production of thermal energy from RE in buildings and businesses; and the
development of the PAEE National Action Plan on Energy Efficiency that sets efficiency goals to 2020 and policies for achieving
them. These measures are expected to have a positive impact on both energy affordability and environmental sustainability by
lowering the burden of incentives on energy bills, increasing the share of RE in thermal uses and improving efficiency.

Finally, the increasing interconnection of the Italian natural gas market with EU markets is expected to lower natural gas prices
in the wholesale market, and hence for households and industry. The new government is also working on the legal framework
for offshore upstream activities to encourage the domestic production of oil and natural gas.
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TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score
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INDEX COMMENTARY

Japan’s overall Index ranking slips a further nine places this year, a reflection of weaker energy performance. Japan, a resource-
poor country, continues to struggle with unfavourable total energy production to consumption and therefore import to export ratios.
The electricity fuel mix becomes notably less diverse, as many of the country’s nuclear reactors remain closed after the 2011
Fukushima accident and the future of nuclear power in Japan continues to be uncertain. Japan’s rank on the energy equity
dimension is stable. An again improving quality of the electricity supply and lower gasoline prices are offset by increasing electricity
prices. Environmental sustainability performance continuous to drop given the increased amount of fossil fuels burned for power
generation. Contextually, indicators of political and societal strength repeat their outstanding performance for yet another year, with
economic indicators improving across the board.
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KEY METRICS
Industrial sector (% of GDP) 25.7  GDP per capita (PPP, USD); GDP Group 36,793 (1)
TPEP/TPEC (net energy importer) 0.15  Energy intensity (koe per USD) 0.11
Emission intensity (kCO, per USD) 0.29  CO, emissions (tCO;) per capita 9.16
Energy affordability (USD per kWh, 2014) 0.25  Population with access to electricity (%) 100

TRENDS AND OUTLOOK

Most recent energy policy developments include the implementation of a feed-in tariff (FIT) system in July 2012, which led to
the rapid penetration of renewables, in particular of mega-solar PV. As a result, in some areas the total capacity of renewables
connected to the grid has become larger than the minimum demand during daytime, making it difficult to balance supply and
demand for electricity. In addition, the FIT system is viewed with some criticism as purchasing prices are set high based on the
estimated cost of individual renewable energies to guarantee investors’ profit. In this context, the government has started to
examine the amendment of the FIT system, such as imposing a ceiling on the total annual purchasing cost for solar PV.

In July 2015 the government finalised the 2030 energy mix (renewables: 22-24%; nuclear: 22-20%; LNG: 27%; coal: 26%, oil:
3%) and submitted its 2030 GHG reduction target of 26% compared to 2013 levels to the UNFCCC. The 2014 Basic Energy
Plan repositioned nuclear as an important base-load and in July 2013 the newly established independent Nuclear Regulation
Authority (NRA) started to accept applications from nuclear power operators to undergo safety examinations based on new
standards, which added severe accident management and measures against risks such as terrorism attacks or volcano
eruption. In September 2014, the NRA announced that the first two PWR nuclear units passed the safety examinations. One
of these two plants restarted its operation in mid-August 2015. However, it remains uncertain when and how many units will
follow, and whether to extend the lifetime of aged plants from 40 years to 60 years.
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TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score
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INDEX COMMENTARY

Brazil drops by seven places in this year’s Index. Brazil's balancing of the energy trilemma is lopsided, with high rankings in energy
security and environmental sustainability, but low levels of energy equity. Despite efforts to further diversify the electricity
generation energy security deteriorates mostly due to an increase in distribution and transmission losses, energy consumption
growing faster than GDP as well as comparatively lower oil and oil product stocks. Brazil's energy equity ranking still lags behind
the country’s performance on the other energy dimensions despite some improvements. The perceived quality of the electricity
supply continues to worsen. With electricity being generated mostly with hydropower, Brazil's environmental impact is relatively low
and earns a very good ranking. Contextual indicators remain mostly stable.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)
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KEY METRICS
Industrial sector (% of GDP) 23.8  GDP per capita (PPP, USD); GDP Group 15,979 (1)
TPEP/TPEC (net energy importer) 0.82  Energy intensity (koe per USD) 0.11
Emission intensity (kCO, per USD) 0.18  CO; emissions (tCO;) per capita 2.30
Energy affordability (USD per kWh, 2014) - Population with access to electricity (%) 100

TRENDS AND OUTLOOK

The most significant policy developments in Brazil’'s energy sector in 2015 include: 1) a 50% rise iin electricity prices due to
losses incurred by the government following a plan to reduce power bills by 20% in 2012. An additional increase of 8-10% in
electric power tariffs is expected for 2016. A system of tariff flags, applying different tax rates depending on flag colour printed
on the bill, was initiated to provide relief for poorer consumers. 2) A halt in the operation of 21 thermal power plants, which
should generate monthly savings of R$5.5 billion, driven by greater volumes of rainfall and lower demand for energy.

3) A 14% increase of the supply generated by sugarcane bagasse. The sector has great potential for growth, especially as
sugarcane’s harvest period coincides with Brazil’s driest months and electricity tariffs make investments attractive.

In August 2015 the federal government issued the Programa de Investimentos em energia elétrica worth R$186 billion with the
objective of increasing the total energy supply, with a preference towards low-carbon generation, and strengthening the
transmission and distribution system.

Current forecasts predict total consumption increasing at an average rate of 3.5% (per annum) to 2019. Installed capacity for
wind energy is predicted to increase by 60% in 2015, accounting for a larger share of the electricity generation mix (now
4.5%), and reach 15.2 GW by 2019 from 6GW in 2014. With regards to the oil and gas sectors, Petrobras recently approved
its 2015-2019 business plan, reducing its outlook for petroleum production by 2020 from 4.2 million bbd/day to 2.8 million.



SCORE MEXICO RANK m

TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score

i~
D Energy performance 38 37 55 |
A Energy security 29 30 37 - B
(’) Energy equity 47 43 61 )
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INDEX COMMENTARY

Mexico drops 10 places, with slight deterioration across all three core energy dimensions. Like the other 'Highly-industrialised
countries, Mexico shows a strong performance in energy security, decent levels of energy equity, and an environmental
sustainability ranking that lags behind. The net energy exporter’'s energy security performance slightly worsens as its production to
consumption ratio changes. Energy equity also slips as gasoline becomes more expensive even though the quality of electricity
supply remains stable. Mexico, which has a highly-industrialised economy and still generates 81% of its electricity by burning fossil
fuels, struggles the most with mitigating its impact on the environment. Although most underlying indicators show an improvement,
this dimension drops a few ranks as peer countries perform better. Mexico’s biggest challenges in this dimension remain air and
water pollution. Contextually, Mexico’s performance is overall stable, with mediocre levels of political and societal strength and a
comparatively stronger economy.
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KEY METRICS
Industrial sector (% of GDP) 36.4  GDP per capita (PPP, USD); GDP Group 17,449 (I)
TPEP/TPEC (net energy exporter) 1.14  Energy intensity (koe per USD) 0.12
Emission intensity (kCO, per USD) 0.27  CO, emissions (tCO;) per capita 3.47
Energy affordability (USD per kWh, 2014) 0.09  Population with access to electricity (%) 99

TRENDS AND OUTLOOK

In 2013 the Mexican Congress approved the constitutional changes and respective legislation allowing the participation of the
private sector through competitive markets in most of the activities involved. Thus, the Mexican energy sector will have the
challenge to manage two transitions simultaneously: the transition from a monopolistic structure to a competitive market scheme
and from a high-carbon to a low-carbon economy.

One of the new laws establishes a clean energy certificate scheme for the energy sector bringing it in line with the 2012
General Law on Climate Change. Mexico is the second country, after the UK, which has enacted a law that frames the actions
to be taken as far as climate change is concerned, both from an emission mitigation point of view as well as measures of
adaptation. Mexico’s Intended Nationally Determined Contributions for COP21 include a 25% reduction in GHG emissions with
respect to a business as usual (BAU) projection by 2030, with 35% of electricity generation to come from clean energies and an
aspirational goal of a 50% reduction in GHG emissions by 2050, as described in the LGCC.

The greatest challenges policymakers need to focus on to meet the targets are: 1) the continuation of a renewable energy
programme and the re-initiation of a nuclear programme; 2) continued increase of production of both oil and natural gas on
and offshore as well as the development of shale gas resources; and 3) improved energy efficiency and energy conservation
including cogeneration in order to reduce Mexico’s energy intensity.
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INDEX COMMENTARY

Russia maintains a stable position in the Index over the years. One of the ‘Highly-industrialised’ countries, Russia’s balance of the
energy trilemma consists of a very good level of energy security, an average performance on energy equity, and a poor
environmental sustainability ranking. Russia’s energy security drop is driven by the use of up-to-date data points for the indicator
capturing energy consumption in relation to GDP growth. As gasoline is very affordable and the perceived quality of electricity
services improves Russia moves up the energy equity ranking. The environmental sustainability dimension, by far the country’s
weakest, remains stable with low levels of emissions and energy intensity. Contextual performance stays mostly unchanged
compared to last year.
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KEY METRICS
Industrial sector (% of GDP) 36.3  GDP per capita (PPP, USD); GDP Group 24,298 (1)
TPEP/TPEC (net energy exporter) 1.73  Energy intensity (koe per USD) 0.34
Emission intensity (kCO, per USD) 0.73  CO, emissions (tCO;) per capita 11.24
Energy affordability (USD per kWh, 2014) - Population with access to electricity (%) 100

TRENDS AND OUTLOOK

Russia is endowed with natural resources, and exports natural gas and oil to countries in Eastern and Western Europe,
Turkey, Japan as well as other Asian countries. The high dependence of the economy on energy exports and the vulnerability
to the fluctuations in the energy prices, the development of shale gas in other regions of the world, but also Europe’s efforts to
decrease dependence on Russian gas imports following disputes with key transit countries such as Ukraine, led to the
development of diversification strategies for the economy, transportation routes, but also the country’s own energy and
electricity generation mix.

The Energy Strategy to 2030 emphasises action on improving energy efficiency, increasing the use of clean energy
technologies such as renewable energy, hydro and nuclear, and reducing GHG emissions. With the accession of Russia to the
World Trade Organisation in August 2012, the country agreed to increase its domestic natural gas prices, with the target of
setting domestic prices in Russia equal to European ‘net of transport prices’ by 2014.

Some targets as well as policies and measures are in place already. For example, in May 2013 Russia issued Resolution No.
449 on a Mechanism for the Support of Renewable Energy Sources on the Wholesale Electric Power and Capacity Market,
which incentivises the use of renewables in power generation, legislations does not yet match the ambitious target to reduce
GHG emissions by 2030 of up to 100 to 105% compared to 1990 levels.
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INDEX COMMENTARY

Saudi Arabia’s ranking gains 17 places in this year’s Index. As one of the ‘Fossil-fuelled’ countries, Saudi Arabia’s energy trilemma
is balanced in a fashion that is typical of that country grouping, with good performance on energy security and high levels of energy
equity, and a poor environmental sustainability performance. Energy security goes up by several ranks this year, mainly due to a
lower dependence on fuel exports, which make up a large part of Saudi Arabia’s GDP, supported by a decrease in transmission
and distribution losses and a better consumption to GDP growth ratio. Performance on energy equity remains high helped largely
by cheap gasoline and plentiful, high-quality electricity. Environmental sustainability still lags severely since Saudi Arabia’s energy
mix relies entirely on fossil fuels. Contextually performance is stable, with improvements in political stability, control of corruption,

rule of law, and accessibility of domestic credit to the private sector.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)
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Industrial sector (% of GDP) 59.7  GDP per capita (PPP, USD); GDP Group 50,934 (1)
TPEP/TPEC (net energy exporter) 2.83 Energy intensity (koe per USD) 0.15
Emission intensity (kCO, per USD) 0.36  CO, emissions (tCO;) per capita 16.46
Energy affordability (USD per kWh, 2014) - Population with access to electricity (%) 98
TRENDS AND OUTLOOK

The Saudi energy sector, totally dependent on oil and gas for electricity generation and transportation, faces the dual

challenge of coping with rising internal energy demand and reducing carbon emissions.

In order to tackle the challenge Saudi Arabia is looking to diversify its national energy mix to include renewable energy and
nuclear and recently announced plans to invest US$109 billion over the next 20 years in solar energy. Energy efficiency has
been identified as a key national priority. Saudi Arabia is also investing in the exploration of shale gas to meet its domestic
energy demand. Carbon capture, utilisation and storage (CCUS) gained a strategic priority on the Saudi energy policy agenda

to promote clean use of fossil fuels.

To achieve the above mentioned goals, policymakers should focus on: 1) maintaining Saudi Arabia’s spare capacity and

global position as a secure supplier of energy; 2) diversifying the economy which currently depends mainly on hydrocarbons;
3) educating the public about the importance of energy, managing national demand, and increasing efficiency.
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INDEX COMMENTARY

Korea moves up one place in the 2015 Trilemma Index, mostly due to improvements in energy equity. Korea has a low level of
energy security and struggles with mitigating its environmental impact, but performs rather well on the energy equity dimension.
Korea continues to be heavily reliant on fuel imports with an unfavourable energy import to export ratio. Indicators for energy equity
display no notable changes. While there is no improvement or worsening for indicators underlying environmental sustainability, the
movement in ranking is caused by peer countries improving faster. Contextual performance is good and stable across the board,
with a particularly strong performance in economic strength.
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KEY METRICS
Industrial sector (% of GDP) 38.7  GDP per capita (PPP, USD); GDP Group 33,791 (1)
TPEP/TPEC (net energy importer) 0.14 Energy intensity (koe per USD) 0.18
Emission intensity (kCO, per USD) 0.39 CO, emissions (tCO;) per capita 12.23
Energy affordability (USD per kWh, 2014) 0.11 Population with access to electricity (%) 100

TRENDS AND OUTLOOK

Energy security remains a major challenge with a very low stability of resource supplies and an energy import dependency of
around 97%. As a counter measure Korea (Republic) has invested in overseas resource development, but this brings new
challenges such as low production capacity, lack of human resources, technical skills and so on. There are environmental
sustainability calls for action given high energy intensity levels, growing energy consumption and increasing GHG emissions.
Recent policy measures to enhance energy security include: expanding cooperation with resource-rich countries;
strengthening the competitiveness of energy developing companies; and establishing the Overseas Resource Development
Fund to fund energy development projects in addition to giving government loans and guarantees. Environmental
sustainability policy measures include: the expansion of renewable energy with targets until 2030; the shift from government-
financed feed-in tariffs to a renewable portfolio standard in 2012 to create new demand for renewable energy; and the strong
support of RD&D. Nuclear energy plays an essential role in the country’s energy system in terms of energy security,
economics, climate change and load demand.

Policymakers need to continue focusing on: 1) the enhancement of overseas energy development; 2) the development of
renewable energy; and 3) the expansion of the nuclear power sector considering safety issues, waste disposal, and increasing
public acceptance by providing objective information and being transparent.
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(’, Environmental sustainability =~ 104 106 75 )

Contextual performance 72 81 82 )

(ﬁ) Political strength 95 88 86 T

(, (*) 21, Societal strength 82 87 84 -

’ o &b Economic strength 42 76 77 {
Overall rank and balance score 73 69 65 - ACC

INDEX COMMENTARY

Indonesia moves up four places in this year’s Index. However, Indonesia faces the same challenges in balancing the competing
sides of the energy trilemma as its peers in the 'Highly-industrialised’ group of countries do, with the very strong energy security
ranking offset by weaker energy equity and environmental sustainability performance. Energy security is robust, with a very
favourable total energy production to consumption ratio, and a slowing energy consumption growth rate. Energy equity faces a drop
this year as prices for gasoline increase. Performance on the environmental sustainability dimension also lags quite a bit, with
slowly improving energy intensity offset by high CO, emissions from electricity generation. Contextually, indicators remain mostly
stable, with slight improvements across the board for political strength and societal strength.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)

u Conventional thermal, 88%

m Hydro, 7% oil I 600

Other renewables, 5%

0 2,500 5,000 7,500 10,000 12,500 15,000
KEY METRICS
Industrial sector (% of GDP) 455  GDP per capita (PPP, USD); GDP Group 10,129 (ll1)
TPEP/TPEC (net energy exporter) 2.24  Energy intensity (koe per USD) 0.11
Emission intensity (kCO, per USD) 0.23  CO, emissions (tCO;) per capita 1.89
Energy affordability (USD per kWh, 2014) - Population with access to electricity (%) 96

TRENDS AND OUTLOOK

Fossil fuels remain the main energy source. Levels of development and deployment of efficient and low-carbon and carbon-
free energy technologies are slower than expected to fulfil sustained energy demand growth, which remains positive under
significant energy subsidies to support social and economic development.

Recent energy policy developments include the energy policy targets of the Presidential Decree No. 5, 2006 on National
Energy Policy and its Blueprint of National Energy Management 2005-2025. The policy targets are: reducing energy elasticity
to less than one, aligned with the target of economic growth; enhancing the national energy mix with oil below 20%, natural
gas more than 30%, coal to more than 33%, and the remaining 17% from new and renewable energy. The Ministerial Decree
on feed-in tariffs for renewable energy gives more opportunity for development of small renewable energy with private
participations. This will give remote islands the opportunity to accelerate access to electricity. The government is also
preparing to issue a new national energy policy as the implementation of Energy Law No. 30, 2007.

Key issues policymakers need to continue to focus on include: 1) removing energy subsidies; 2) intensifying the efforts to
increase the use of new and renewable energy through research and development, pilot projects, providing incentives,
capacity building; 3) embed low-carbon and carbon-free technologies in the long-term energy plan; 4) increase energy
efficiency on supply and demand sides; and 5) attract more investments to the energy sector.



RANK CHINA SCORE

TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score

—
> Energy performance 90 82 86 -
A Energy security 18 19 21 -
(’) Energy equity 101 82 79 0

(’, Environmental sustainability 126 127 129 -

Contextual performance 44 47 47 -
(ﬂ > Political strength 76 79 84 y
21, Societal strength 61 69 66 -
M <>
&b Economic strength 7 8 11 -
Overall rank and balance score 78 74 74 - ACD

INDEX COMMENTARY

China maintains its position in the Index with a rather unbalanced energy trilemma. Energy security is by far the strongest of this
‘Highly-industrialised’ country’s three dimensions as it struggles to replicate its success in this dimension with equally strong
performances in the other two dimensions of the energy trilemma. The energy equity dimension remains stable. China fails to
improve its ranking on the environmental sustainability dimension, as energy and emissions intensity continue to be high compared
to peer countries. Contextual performance is mostly stable, with mediocre scores for indicators of political and societal strength, and
a strong economic performance.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)
Gas I 2,605
= Conventional thermal, 77%
u Hydro, 18%
Other renewables, 3% oil I 2,466
m Nuclear, 2%
0 20,000 40,000 60,000 80,000 100,000
KEY METRICS
Industrial sector (% of GDP) 43.9  GDP per capita (PPP, USD); GDP Group 11,886 (ll1)
TPEP/TPEC (net energy importer) 0.86  Energy intensity (koe per USD) 0.22
Emission intensity (kCO, per USD) 0.59  CO, emissions (tCO;) per capita 6.09
Energy affordability (USD per kWh, 2014) - Population with access to electricity (%) 100

TRENDS AND OUTLOOK

China is the largest global energy consumer, and emitter of CO, emissions. Given its fast growing economy, energy security is
crucial to the country’s development. To limit its dependence on oil and gas imports, China is set to develop the oil and gas
shale industry, and a great number of nuclear power plants are either under construction or in planning, most of them located
in coastal areas where the economy is expanding rapidly.

The 12th Five year plan (2011-2015) prioritises sustainable growth, industrial upgrading, energy efficiency, an increase of the
share of renewables and reduction of GHG emissions. The 12" Energy Development plan addresses additional issues such
as: improvement of safety in coal mines; further exploration of petroleum and natural gas resources; development of
unconventional oil and gas resources; and halting foreign oil dependence at 61%.

To enable continued economic growth, meet the growing demand and manage the environmental impact China needs to
continue investing in the diversification of its energy mix, the deployment of clean energy technologies, and energy efficiency
and conservation. Strategies such as the 'Top 10,000 programme’, which targets 15,000 industrial enterprises, around 160
large transportation enterprises and public buildings (consuming about two-thirds of China's energy) for energy efficiency
improvements; the development of a pricing mechanism for natural resources that reflects market forces; resource scarcity
and the cost of environmental damage; or the implementation of plans to expand the transmission and distribution are crucial.



SCORE TURKEY RANK

TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score

~
<> Energy performance 74 7 82 -
A Energy security 64 63 71 -
(f) Energy equity 82 76 73 -
(’, Environmental sustainability 70 69 79 -
Contextual performance 68 69 62 -
(ﬁ) Political strength 65 68 70 -
21, Societal strength 51 52 50 -
», >
&b Economic strength 91 95 71 T
Overall rank and balance score 75 73 76 - CcCC
INDEX COMMENTARY

Turkey maintains a stable position in the Index throughout the years. The country balances the three competing sides of the energy
trilemma well, despite below average rankings on all three dimensions. With regards to energy security, the country’s performance
deteriorates slightly as oil and oil product stocks decrease. Performance on the energy equity dimension does not display great
changes as gasoline and electricity prices are stable. Turkey continues to struggle with mitigating its impact on the environment,
although some progress is reflected in slightly lower energy and emissions intensity, progress in peer countries is faster.
Contextually, Turkey’s performance remains largely unchanged on the political and societal strength dimensions, but with a notable
improvement in economic strength driven by greater access to credit to the private sector.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)

Gas ¢

u Conventional thermal, 72%

u Hydro, 25% oil ‘ 43

u Other renewables, 3%

0 2,500 5,000 7,500 10,000 12,500 15,000

KEY METRICS
Industrial sector (% of GDP) 26.9  GDP per capita (PPP, USD); GDP Group 18,994 (II)
TPEP/TPEC (net energy importer) 0.28  Energy intensity (koe per USD) 0.11
Emission intensity (kCO, per USD) 0.28  CO, emissions (tCO;) per capita 3.95
Energy affordability (USD per kWh, 2014) 0.17  Population with access to electricity (%) 100

TRENDS AND OUTLOOK

Turkey has to accommodate a fast-growing demand for energy and enormous investment volumes are required to meet this
growth. Furthermore, only 23% of energy consumption is met by domestic resources, thus energy dependence is of great
concern.

Policymakers should consider increased support for the development of domestic resources, such as hydropower and lignite
to meet the increasing energy demand.



) score IRAN A o |

TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
. 2013 2014 2015 Trend Score
> Energy performance 87 75 76 T
A Energy security 75 66 58 - B
(’) Energy equity 44 24 28 0 B
(’, Environmental sustainability 119 120 124 - D
Contextual performance 95 124 122 )
(ﬁ) Political strength 115 115 118 -
» > 2%, Societal strength 81 9 93 u
’ o &b Economic strength 89 126 123 !
Overall rank and balance score 91 89 91 - BBD

INDEX COMMENTARY

Iran’s overall Index ranking remains mostly unchanged. Iran’s balancing of the various dimensions of the energy trilemma is rather
lopsided, with a respectable energy equity ranking and slightly lagging performance in energy security being counterbalanced by
the country’s lack of mitigation of its environmental impact. High distribution losses of electricity (an amount equal to 15% of total
electricity generated), and low, but improving diversity of the electricity generation portfolio result in a lower energy security rank

than might be expected from an OPEC country. Energy equity is Iran’s strongest energy dimension, slightly deteriorating as
gasoline becomes less affordable and the perceived quality of electricity supply worsens. Performance on the environmental

sustainability dimension is a serious challenge for Iran, with high energy and emission intensity, levels of pollution, and amounts of
CO, emitted from electricity generation. Contextually, indicators of political and societal strength are stable but low.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)

= Conventional thermal, 94%

Nuclear, 1%

Coal I 532
0 10,000 20,000 30,000 40,000 50,000

KEY METRICS

Industrial sector (% of GDP) 40.7  GDP per capita (PPP, USD); GDP Group 16,591 (Il)
TPEP/TPEC (net energy exporter) 1.53 Energy intensity (koe per USD) 0.22
Emission intensity (kCO, per USD) 0.52  CO; emissions (tCO,) per capita 6.95
Energy affordability (USD per kWh, 2014) - Population with access to electricity (%) 100
TRENDS AND OUTLOOK

Home of the world’s fourth largest proved crude oil reserves and second largest natural gas reserves, Iran’s energy sector has
been crippled by international sanctions since 2011, resulting in limited foreign investment, a near 1.0 million b/d drop in crude
oil, a decreasing rate of gas production growth and a 47% drop in oil and natural gas export revenue in the first year after the

sanctions were enforced. Structural issues such as subsidies on both natural gas and refined petroleum products have led to

the inefficient and wasteful use of energy. Finally, Iran’s rapidly growing own energy consumption (about 6 percent per year for
the past 30 years) has raised concerns about the country’s ability to continue to export oil in the next decade.
After 20 months of negotiations, Iran has agreed a long-term nuclear deal to limit its sensitive nuclear activities in return for the
lifting of sanctions. Once the agreement is finalised, Iran will be able to revive its oil and gas sectors. A new oil contract model
to attract foreign investors by allowing international oil companies to participate in all phases of an upstream project, including
production, is being drafted. Lifting of sanctions should also allow for technology (such as enhanced oil recovery techniques)

and expertise to flow in order to expand capacity at oil and natural gas fields and reverse declines in mature ones.
In light of declining oil prices, policymakers also have the opportunity to revisit subsidy schemes which weigh heavily on

government budgets.



] SCORE INDIA RANK

TRILEMMA BALANCE INDEX RANKINGS AND BALANCE SCORE
2013 2014 2015 Trend Score
>
Energy performance 124 122 109 T
A Energy security 76 76 53 T B
®>  Energy equity 110 105 104 - D

(9) Environmental sustainability 121 123 122 - D

Contextual performance 76 90 90 )

(ﬁ) Political strength 93 103 104 y

(, (*) 21, Societal strength 80 84 87 -

’ o &b Economic strength 54 77 69 -
Overall rank and balance score 115 122 107 - BDD

INDEX COMMENTARY

India gains 15 places in the overall Index rankings. India has a stronger energy security performance, followed by a weaker energy
equity result and a very poor performance on the environmental sustainability dimension. Energy security improves, driven by
updated data points, underlying the indicator for energy consumption in relation to GDP growth. Energy infrastructure becomes
more stable as transmission and distribution losses are reduced. Energy equity performance is still low with only 79% of the
population having access to electricity. The emerging economy faces environmental challenges such as high CO, emissions from
electricity generation. Contextual performance is fairly stable, with economic strength India’s best contextual dimension, slowly
improving.

DIVERSITY OF ELECTRICITY GENERATION FOSSIL FUEL RESERVES (IN MTOE)
Gas I 992
= Conventional thermal, 82%
m Hydro, 12%
Other renewables, 3% oil I 800
m Nuclear, 3%
0 10,000 20,000 30,000 40,000 50,000
KEY METRICS
Industrial sector (% of GDP) 24.2  GDP per capita (PPP, USD); GDP Group 5,456 (V)
TPEP/TPEC (net energy importer) 0.67  Energy intensity (koe per USD) 0.14
Emission intensity (kCO, per USD) 0.34  CO, emissions (tCO;) per capita 1.62
Energy affordability (USD per kWh, 2014) - Population with access to electricity (%) 79
TRENDS AND OUTLOOK

India faces challenges on all three dimensions of the energy trilemma. The National Action Plan for Climate Change (NAPCC)
provides a road map for sustainable development). The National Institution for Transforming India, which has taken over from
the Planning Commission, has the mandate to design strategic and long-term policy frameworks and is working on a new
Integrated Energy Policy (IEP) to develop a new road map for developing energy security to support equitable growth.

Recent policy developments include: 1) a target 175 GW of renewable power generation by 2022, of which 100 GW is through
solar; 2) carbon taxation through coal cess; 3) the Deendayal Upadhyaya Gram Jyoti Yojana (DDGJY) scheme overseeing
rural electrification (village electrification has reached 97%); 4) the deregulation of petroleum products, and introduction of
targeted subsidies through Direct Benefit Transfer (DBT) for LPG; 5) the allocation of coal block through auctions; and 6) the
completion of the first cycle of a Perform, Achieve and Trade (PAT) scheme to facilitate industrial investment in energy
efficiency through trading of energy savings certificates, covering 90% of total industrial sector energy consumption.

The challenges policymakers need to focus on are: 1) reviving the distribution sector financially and operationally; 2)
developing an easier exploration policy for the allocation of hydrocarbon blocks; 3) expanding modern energy access; and 4)
integrating large renewable capacity, both planned and under development.
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The World Energy Council (WEC) is the principal impartial network of leaders and practitioners promoting
an affordable, stable and environmentally sensitive energy system for the greatest benefit of all. Formed in
1923, WEC is the UN-accredited global energy body, representing the entire energy spectrum, with more
than 3000 member organisations located in over 90 countries and drawn from governments, private and
state corporations, academia, NGOs and energy related stakeholders. WEC informs global, regional and
national energy strategies by hosting high-level events, publishing authoritative studies, and working
through its extensive member network to facilitate the world’s energy policy dialogue.

Further details at www.worldenergy.org and @WECouncil
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