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About IRENA

The International Renewable Energy Agency (IRENA) is an intergovernmental organisation that supports
countries in their transition to a sustainable energy future and serves as the principal platform for
international co-operation, a centre of excellence, and a repository of policy, technology, resource and
financial knowledge on renewable energy. IRENA promotes the widespread adoption and sustainable
use of all forms of renewable energy, including bioenergy, geothermal, hydropower, ocean, solar and
wind energy, in the pursuit of sustainable development, energy access, energy security and low-carbon

economic growth and prosperity.

The full version of the REmap report 2016 edition can be downloaded through
www.irena.org/Publications. All REmap related publications and other supporting
material are available at www.irena.org/remap

For further information or to provide feedback, please contact the REmap team at
remap@irena.org

Note about Data Status

REmap is an ongoing project and country analyses are constantly updated as new information, government plans, and
markets developments occur. The information presented in this document is the status of data and REmap findings as of
March 2016 and is background information to the 2016 edition of REmap that was released on 17 March, 2016. For more
information please email the REmap team at remap@irena.org.

Disclaimer

This publication and the material featured herein are provided “as is”, for i mational purposes.

All reasonable precautions have been taken by IRENA to verify the reli
Neither IRENA nor any of its officials, agents, data or other third-p
warranty, including as to the accuracy, completeness, or fitness for
regarding the non-infringement of third-party rights, and they accept
this publication and the material featured therein.

ility of the material featured in this publication.
content providers or'licensors provides any
ticular purpose or use of such material, or
sibility or liability with regard to the use of

The information contained herein does not necessarily represent th the Members of IRENA, nor is it an
endorsement of any project, product or service provider. The design mployed and the presentation of material
herein do not imply the expression of any opinion on the part of IRENA concerning'the legal status of any region, country,
territory, city or area or of its authorities, or concerning the delimitation of frontiers o

4
oL 1 XOJORS)


mailto:remap@irena.org
http://www.irena.org/Publications/ReportsPaper2014New.aspx?mnu=cat&PriMenuID=36&CatID=141&type=all
www.irena.org/remap
mailto:remap@irena.org

(/(@?nop G&® IRENA

REmap: ROADMAP FOR A
RENEWABLE ENERGY FUTURE

Doubling renewables in the global energy mix by 2030 is not only feasible, but cheaper than
not doing so. Economic savings would far exceed the costs. It would create more jobs, boost
economic growth and save millions of lives annually through reduced air pollution. It would
also, when coupled with greater energy efficiency, put the world on track to keep the rise of

temperatures within 2°C, in line with the Paris Agreement.
But to meet that goal, renewable energy deployment must happen six times faster than today.

The second edition of IRENA’s global roadmap provides an in-depth perspective on the energy
transition in 40 economies, representing 80% of global energy use. It offers concrete

technology options and outlines solutions to accelerate renewable energy growth.

The age of renewables is here. But without concerted action, they cannot reach their potential
soon enough to meet international climate and development targets. For decision makers in
the public and private sectors alike, this roadmap sends an alert — on the opportunities at hand

and the costs of not taking them.

These REmap country results are part of IRENA’s REmap: Roadmap for a Renewable Energy
Future report.

Methodology and definitions can be found in the full version of the report.in the section
REmap: Country process and analytical approach and the Appendix: REmap methodology and
data. Additional information is available on the REmap website at www.irena.org/rémap in
the Datasheets and Sources and Methodology sections of the webpage.
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Abbreviations:

BF - blast furnace

bin - billion

CO - coke oven

CO2 - carbon dioxide (CO,)
CSP - concentrated solar power
DH - district heat

EJ - exajoule

excl. - excluding

GW - gigawatt

Mt - megatonne

N/A - not available/applicable
PJ - petajoule

PV - photovoltaic

RE - renewable energy

TWh - terawatt-hour

UAE - United Arab Emirates

UK — United Kingdom of Great Britain and Northern Ireland

USA - United States of America
USD - United States dollar

yr -year

Infernational Renewable Energy Agency
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Total installed power generation capacity GW 29 60 TFEC (EJ/yr) (left) and share of
Renewable capacity GwW 10 36 42 modern RE in TFEC (%) (right)
Hydropower (excl. pumped hydro) Gw 10 23 23
Wind GW 0 6 9 . ® RE share (%] 0%
Biofuels (solid, liquid, gaseous) Gw 0 3 4 -
Solar PV GW 0 4 6 4 - 15%
o csp GW 0 0 0 10%
b - Geothermal GW 0 0 0 2 = ”
g .g: Marine, other GW 0 0 0 o
S o Non-renewable capacity GW 19 24 21 0 0%
& @  Totalelectricity generation ~ TWh 125 236 236 2010 2030 2030
.g 5 Renewable generation TWh 36 128 144 Re“cea'::ce REMED
® Hydropower TWh 34 85 85
E Wind TWh 0 17 26
g)o Biofuels (solid, liquid, gaseous) TWh 2 19 22 Final RE use by BeCtor (%) i
> Solar PV TWh 0 7 11 | P.'/ r)
z csp TWh 0 0 0 total (PJ/y
= Geothermal TWh 0 0 0 186 700 858
Marine, other TWh 0 0 0 ] — —_—
Non-renewable generation TWh 89 108 92 ]
""""""" Total district heatgeneraton =~ P/ 0 0o 0
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 - —
a Other renewables PJ 0 0 0 2010 Reference  REmap
. Non-renewableDH PO . 0 o . =
Total direct uses of energy PJ 836 2 056 2067 M RE transport
> Direct uses of renewable energy PJ 46 215 287 ® Traditional biomass
i Solar thermal - Buildings PJ 0 40 70 RE heat and other direct uses (modern)
':,, % Solar thermal - Industry PJ 0 10 30 RE power
§ _T: Geothermal PJ 0 0 0
s = Bioenergy (traditional) - Buildings PJ 13 0 0 ..
o E,, Bioenergy (modern) - Buildings PJ 0 57 62 - CO2 emissions (Mt/yr)
'Il! i Bioenergy - Industry PJ 33 108 125 s
@ g Non-renewable - Buildings PJ 485 1106 1081 S
= Non-renewable - Industry PJ 286 629 593 mas
@ _ Nonrenewable-BF/CO P19 1 06 106
g Total fuel consumption PJ 647 1544 1534 = I
9 Liquid biofuels PJ 23 79 115 5
g Conventional biogasoline PJ 13 29 41 : 2010 REleishice: HEmap
s Advanced biogasoline PJ 0 0 0 Casa
Biodiesel (conventional and advanced) PJ 10 50 74 B CO?2 emissions Reductiong
Biomethane PJ 0 4 5

Costs and savings (USD bin in 2030)

RE share in electricity generation

RE share in district heat generation 0% 0% 0%
RE share in Buildings - final energy use, direct uses (modern) 0% 8% 11% )
RE share in Industry - final energy use, direct uses 10% 16% 21% : "
RE share in Transport fuels 4% 5% 8% 0 o
| ShareofmodemREINTFEC® o % 15% 18% o
9 System costs [USD bin/yr in 2030] N/A N/A -2 1 . .
% RE investment needs [USD bin/yr (2010-2030)] N/A 6 7 o
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 0.4 2
£ Savings from reduced externalities - air pollution (average)
=l [USD bin/yr in 2030] N/A N/A 10 3
o Savings from reduced externalities - CO, (USD 50/tonne CO2
E [USD blf/yr in 2030] ( / ) WA N/A ey ® Savings from reduced extemnalities - air
[ CO2 emissions from energy [Mt/yr] 137 263 249 pollution and CO2

- M System costs
References for further consultation:

- Escenarios Energéticos de Argentina, Plataforma Escenarios Energéticos Argentina 2035 (2015). @ i ‘E @
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Energy generation and capacity

Final energy use - direct uses !

Financial indicators
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Total installed power generation capacity GW

Renewable capacity Gw

Hydropower (excl. pumped hydro) GW

Wind GwW

Biofuels (solid, liquid, gaseous) GwW

Solar PV GW

CSP GW

- Geothermal GW

g Marine, other GW

o Non-renewable capacity GW

] Total electricity generation TWh

5 Renewable generation TWh

Hydropower TWh

Wind TWh

Biofuels (solid, liquid, gaseous) TWh

Solar PV TWh

CSP TWh

Geothermal TWh

Marine, other TWh

oo Nonrenewablegeneration  TWh 225 253 197

Total district heat generation PJ
T Biofuels (solid, liquid, gaseous) PJ
a Other renewables PJ
Non-renewable DH PJ
Total direct uses of energy PJ
> Direct uses of renewable energy PJ
i Solar thermal - Buildings PJ
% Solar thermal - Industry PJ
1_: Geothermal PJ
= Bioenergy (traditional) - Buildings PJ
o Bioenergy (modern) - Buildings PJ
.% Bioenergy - Industry PJ
] Non-renewable - Buildings PJ
@ Non-renewable - Industry PJ
Non-renewable - BF/CO PJ

Total fuel consumption PJ

- Liquid biofuels PJ
‘8-. Conventional biogasoline PJ
2 Advanced biogasoline PJ
o Biodiesel (conventional and advanced) PJ
- .

Biomethane PJ

Non-renewable fuels PJ

RE sﬁ_ére in electricity generation

RE share in district heat generation

RE share in Buildings - final energy use, direct uses (modern)
RE share in Industry - final energy use, direct uses

RE share in Transport fuels

Share of modern RE in TFEC 3

System costs [USD bln/yr in 2030]

RE investment needs [USD bin/yr (2010-2030)]

Investment support for renewables [USD bln/yr in 2030]

Savings from reduced externalities - air pollution (average)
[USD bin/yr in 2030]

Savings from reduced externalities - CO2 (USD 50/tonne CO2)
[USD bin/yr in 2030]

CO2 emissions from energy [Mt/yr]

References for further consultation:
- Australian Energy Projections 2014-15 to 2049-50, BREE (2014).

- "Chapter 3: THE OUTLOOK FOR GAS IN THE TRANSPORT FUEL MARKET”, Transport Fuels from Australia,

CSIRO

TFEC (EJ/yr) (left) and share of
modern RE in TFEC (%) (right)

& RE share (%)

‘ l 10%
2 -
0 = 0%
2010 2030 2030
Reference Remap
Case

Final RE use by sector (%) and
total (PJ/yr)

e 298 418 860

100% — —_— =
75%
50%
25%
0%

2010 Reference  REmap

Case

M RE transport H Traditional biomass

RE power

CO2 emissions (Mt/yr)

2010

500

Reference  REmap

.. Case 8
B CO2 emissions ™ Reductions

Costs and savings (USD bin in 2030)

M Savings from reduced extermnalities - air
pollution and CO2
W System costs
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Energy generation and capacity

Power sector

Total installed power generation capacity

Renewable capacity

Hydropower (excl. pumped hydro)

Wind

Biofuels (solid, liquid, gaseous)

Solar PV

CSP

Geothermal

Marine, other
Non-renewable capacity

Total electricity generation

Renewable generation

Hydropower

Wind

Biofuels (solid, liquid, gaseous)

Solar PV
CSP
Geothermal
Marine, other
Non-renewable generation
Total district heat generation

Other renewables
Non-renewable DH

Biofuels (solid, liquid, gaseous)

GW
GW
GW
GW
Gw
Gw
Gw
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20
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Total direct uses of energy

Solar thermal - Buildings
Solar thermal - Industry
Geothermal

Bioenergy - Industry
Non-renewable - Buildings
Non-renewable - Industry
Non-renewable - BF/CO

Total fuel consumption
Liquid biofuels
Conventional biogasoline

-
1

o

o . i

z Advanced biogasoline
"_E Biodiesel (conventional and advanced)

Biomethane
Non-renewable fuels

Direct uses of renewable energy

Bioenergy (traditional) - Buildings
Bioenergy (modern) - Buildings

w
—
[
-
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References for further consultation:
- Het Belgische energiesysteem in 2050: Waar naartoe. Federaal Planbureau (2014).
- Potentieel studie hernieuwbare energie 2030 in Vlaanderen, VITO (2014).

RE share in electricity generation
RE share in district heat generation

RE share in Buildings - final energy use, direct uses (modern)
RE share in Industry - final energy use, direct uses

RE share in Transport fuels
Share of modern RE in TFEC 3
System costs [USD bln/yr in 2030]

RE investment needs [USD bin/yr (2010-2030)]

Investment support for renewables [USD bin/yr in 2030]
Savings from reduced externalities - air pollution (average)

[USD bIn/yr in 2030]

Savings from reduced externalities - CO; (USD 50/tonne

C02) [USD bin/yrin 2030]

CO2 emissions from energy [Mt/yr]

- Towards 100% renewable energy in Belgium by 2015, VITO (2013).

International Renewable Energy Agency

TFEC (EJ/yr) (left) and share of
modern RE in TFEC (%) (right)

(=]

® RE share (%)

?{? 20%

J 10%

2010 2030 2030

Reference Remap
Case

Final RE use by sector (%) and

M RE transport

total (PJ/yr)

85 205 274
|| | -

2010 Reference  REmap
Case

m Traditional biomass

RE power

90

co
o

B CO2 emissions

CO2 emissions (Mt/yr)

2010 Reference REmap

Case
Reductions

Costs and savings (USD bin in 2030)
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q
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M Savings from reduced extermnalities - air
pollution and CO2
W System costs
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Unit 2030
257

Total installed power generation capacity GW 115 249 TEEC (E.I /yr) (Ieft) and share of
Renewable capacity Gw 91 203 224 modern RE in TEEC (%) (right)
Hydropower (excl. pumped hydro) GW 82 131 134
Wind GwW 1 36 42 4 & RE share (%) 60%
Biofuels (solid, liquid, gaseous) GwW 8 25 25 - -
Solar PV GW 0 10 21 - - Dl’"“ 40%
o csp % 0 1 2 10 '
§ - Geothermal GwW 0 l 20%
8 § Marine, other GwW 0 0 0 " I 0%
o o Non-renewable capacity GW 24 45 33 . =5
& &  Totalelectrictygeneration  Twh 515 99 994 e mm e
g 5 Renewable generation TWh 437 834 884 ' lCase 2
® Hydropower TWh 403 610 622
@ Wind TWh 2 9% 116
§° Biofuels (solid, liquid, gaseous) TWh 32 111 112 Final RE use by sector (%) and
> Solar PV TWh 0 14 30
z csp TWh 0 2 4 total (Piwr)
= Geothermal TWh 0 0 0 100% 3700 6527 7848
Marine, other TWh 0 0 0 75% g - -
... Nonrenewablegeneration ______ TWh 78 1 60 110 s50%
Total district heat generation PJ 0 (1] 0 25%
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 0% ! !
a Other renewables PJ 0 0 0 2010  Reference  REmap
o NomrenewableDH P 0 .. R o _ . T
Total direct uses of energy PJ 3442 5526 5485 B Traditional biomass
> Direct uses of renewable energy PJ 1774 2611 2866 RE heat and other direct uses (modern)
2 Solar thermal - Buildings PJ 0 23 94 RE power
0 2 Solar thermal - Industry PJ 0 0 163
2 = Geothermal PJ 0 0 10
8 = Bioenergy (traditional) - Buildings PJ 225 149 0 o CO2 emissions (Mt/yr)
[ o Bioenergy (modern) - Buildings PJ 108 102 154 750
=§ .% Bioenergy - Industry PJ 1441 2337 2 445 500
o 5 Non-renewable - Buildings PJ 316 432 432 200
= Non-renewable - Industry P/ 1352 2483 2187 g
8 __ Nonrenewable-BF/CO P O .0 o . l
g Total fuel consumption PJ 2924 6 355 6344 o
2 o Liquid biofuels PJ 589 1228 2187 2010 Refatarice REmap
g 8. Conventional biogasoline PJ 389 892 1544 . Case ‘
i @ Advanced biogasoline PJ 0 6 224 W CO2 emissions Reductions
"_.E Biodiesel (conventional and advanced) PJ 200 330 418
Biomethane PJ 0 0 0
I Non-renewablefuels  _ _ _ _ _ _ . _ __._. Pl 233 218 4157 Costsand savings (USD bin in 2030)

RE sﬁ_ére in electricity generation 85% 84% 89%

RE share in district heat generation 0% 0% 0% V
RE share in Buildings - final energy use, direct uses (modern) 17% 18% 37% - 0
RE share in Industry - final energy use, direct uses 52% 48% 54%
RE share in Transport fuels 20% 19% 34% 10 -
Share of modern RE in TFEC 3 43% 42% 51% b
7 ___S;sEe_m _c_os_ts_fU_SI_)_b I_n7y_r |_n_26§0] ...................................... I /;‘ ............ I\_I/,_é\ ___________ L ”
% RE investment needs [USD bin/yr (2010-2030)] N/A 17 22
% Investment support for renewables [USD bln/yr in 2030] N/A N/A 3.0 30
£ Savings frgm reduced externalities - air pollution (average) /A N/A 195 o N ,
.E’ [USD bin/yr in 2030] m Savings from reduced externalities - air
o Savings from reduced externalities - CO, (USD 50/tonne CO2) pollution and CO2
E [USD bin/yr in 2030] WA N/A 52 m System costs
i CO2 emissions from energy [Mt/yr] 347 690 564

References for further consultation:
- Plano Nacional de Energia 2050, Ministério de Minas e Energia. Empresa de Pesquisa Energética (2014).
- Plano Decenal de Energia 2024, Ministério de Minas e Energia. Empresa de Pesquisa Energética (2015).




REmMap

Total installed power generation capacity GW 129 166
Renewable capacity Gw 81 113 147 TFEC (E"/yr) (Ieft) and share of
Hydropower (excl. pumped hydro) GW 75 87 90 modern RE in TFEC (%) (right)
Wind GwW 4 18 31 & RE share (%) .
Biofuels (solid, liquid, gaseous) GW 2 4 12 15 - 307
Solar PV GW 0 5 13 1D -3 - 2 0%
Z csp Gw 0 0 0 = - ‘H S
§ - Geothermal GwW 0 0 1 5 S 10%
8 g Marine, other GwW 0 0 0 R KU:l -
° o Non-renewable capacity GW 48 53 40 v ) o
c T e e e e e e e e e e e 2010 2030 2030
(] () Total electricity generation TWh 610 751 785 3
c H . Reference Remap
o S Renewable generation TWh 370 497 615 Case
s Hydropower TWh 351 432 447
E Wind TWh 9 33 76
% SB;T::‘;I;(SO“O" liquid, gaseous) ;w: i 12 ‘25(5) Final RE use by sector (%) and
z csp TWh 0 0 0 total (PJ/yr)
= Geothermal TWh 0 0 7 100% 1591 1?-32 ﬂ)
Marine, other TWh 0 0 0 RN
Non-renewable generation TWh 240 254 170 L%
""""""" Total district heat generaton P/ 19 34 34 00%
T Biofuels (solid, liquid, gaseous) pJ 2 0 20 25%
= Other renewables PJ 0 0 0 0% :
Non-renewable DH P 17 34 14 0. hefempce:  REmap
_._._._._._._._._._._.:r.ai;.l_&ir.‘;c_t.a.s_é;.a%_e.;‘.él.%; ........................ e T — - Case
> Direct uses of renewable energy PJ 481 447 828 B RE transport H Traditiona! biomass
. *g Solar thermal - Buildings PJ 0 3 8 RE power
o S Solar thermal - Industry PJ 0 0 15
§ 1_: Geothermal PJ 0 3 3
s = Bioenergy (traditional) - Buildings PJ 0 0 0 CO2 emissions (Mt/yr)
[ Y Bioenergy (modern) - Buildings PJ 94 145 213 750
b .% Bioenergy - Industry PJ 387 296 589
@ = Non-renewable - Buildings PJ 1204 1942 1766 500 |
5 @ Non-renewable - Industry PJ 1085 2743 2481 o I I
& _ Nonrenewable-BF/CO P o 9 »_
o Total fuel consumption PJ 2449 2762 2331 0
“ - Liquid biofuels PJ 52 99 195 2010 Reference  REmap
g ‘8-. Conventional biogasoline PJ 42 62 94 Case
s = Advanced biogasoline PJ 0 19 51 B CO2 emissions Reductions
"_.E Biodiesel (conventional and advanced) PJ 9 18 50
Biomethane PJ 0 0 0

Non-renewable fu_eI_s ................................ P ! ......... g§9_8_____2_6§3_ ......... 22'3_5__ Costs and savings (USD blnin 2030)

RE sﬁ_ére in electricity generation 61% 66% 78%

RE share in district heat generation 11% 0% 59%

RE share in Buildings - final energy use, direct uses (modern) 7% 7% 11% -
RE share in Industry - final energy use, direct uses 26% 10% 20%

RE share in Transport fuels 2% 4% 8%

Share of modern RE in TFEC 3 22% 19% 28%

___S;sie_m _c_os_ts_fU_SI_)_bl_n7y_r i _263:0] ...................................... o /;‘ ............ I\_I/,_é\ _____________ i
RE investment needs [USD bin/yr (2010-2030)] N/A 6 11
Investment support for renewables [USD bln/yr in 2030] N/A N/A 5.1 ig

Savings from reduced externalities - air pollution (average)
[USD bin/yr in 2030]

Savings from reduced externalities - CO2 (USD 50/tonne CO2)
[USD bin/yr in 2030]

CO2 emissions from energy [Mt/yr] 448 593 489

m Savings from reduced externalities - air

N/A N/A 5.2 pollution and CO2
m System costs

w
—
o
-
©
=
T
&5
s
(%)
c
@©
=
[

References for further consultation:
- Canada’s Energy Future 2016: Energy Supply and Demand Projections to 2040, NEB (2016).
- Report on Energy Supply and Demand in Canada, Government of Canada (2016).
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Total installed power generation capacity GW 998 2467 2731 TFEC (EJ/yr) (left) and share of
Renewable capacity GW 266 1066 1484 modern RE in TFEC (%) (right)
Hydropower (excl. pumped hydro) GW 213 400 400 i
Wind GwW 45 315 562 100 & RE share (%) 0%
Biofuels (solid, liquid, gaseous) GwW 6 38 67 - i
Solar PV GW 2 300 422 20%
Z csp Gw 0 12 31 50 T i )
§ e Geothermal GW 0 1 1 U 107
] g Marine, other GW 0 0 0 0 i 0%
° @ | Nonrenewablecapacty  _________GW_ 732 1 1401 1248 2010 2030 2030
© g Total electricity generation TWh 4234 9315 9 466 Reference Remap
E g Renewable generation TWh 802 2891 3 809 Case
® Hydropower TWh 722 1600 1600
@ Wind TWh 45 648 1200
§° Biofuels (solid, liquid, gaseous) TWh 33 192 358 Final RE use by sector (%) and
°>.° Solar PV TWh 1 425 595 total (PJ/yr)
E P TWh 0 18 a6 7536 16099 23079
i Geothermal TWh 1 9 9 100% ﬂ-—r‘ e —_—
Marine, other TWh 0 0 0 75% l, E
.......___Nonrenewablegeneration _________TWh _ 3433 6424 5657 50% — =
Total district heat generation PJ 2934 3530 3530 25%
T Biofuels (solid, liquid, gaseous) PJ 34 41 1401 0% ; >
a Other renewables PJ 0 0 0 2010° -Reference: REmap
o NonrenewableDH P/ 2900 3489 2129 meEnanspor
Total direct uses of energy PJ 36 167 43 488 41758 m Traditional hiomass
> Direct uses of renewable energy PJ 5310 7 236 10 258 RE heat and other direct uses (modern)
] Solar thermal - Buildings PJ 860 2674 3244 RE power
0 2 Solar thermal - Industry PJ 0 84 1219
& = Geothermal PJ 150 301 446 o
s = Bioenergy (traditional) - Buildings PJ 3400 891 0 10000 CO2 emissions (Mt/yr)
[ o Bioenergy (modern) - Buildings PJ 793 2 407 3632
=§ .% Bioenergy - Industry PJ 107 879 1717
@ g Non-renewable - Buildings PJ 5883 6083 3593 5000
= Non-renewable - Industry PJ 19743 24135 21872
@ _ Nonrenewable BF/CO P/ 5231 _ 6035 6035
g Total fuel consumption PJ 7 226 17 372 16 409 0
9 - Liquid biofuels PJ 51 751 751 2010 Reference  REmap
g ‘8-. Conventional biogasoline PJ 32 516 516 o Case )
i 2 Advanced biogasoline pJ 0 2 2 W CO2 emissions Reductions
"_.E Biodiesel (conventional and advanced) PJ 18 233 233
Biomethane PJ 0 0 0
Non-renewable fuels P 7175 16 622 15 658 Costs and savings (USD bin in 2030)
: e cticty, DF, directuses)* 1 57156 o017z w213
RE share in electricity generation 19% 31% 40% 100
RE share in district heat generation 1% 1% 40% 50
RE share in Buildings - final energy use, direct uses (modern) 16% 44% Gz & -
RE share in Industry - final energy use, direct uses 1% 4% 12%
RE share in Transport fuels 1% 4% 5% 20
Share of modern RE in TFEC 3 7% 17% 26% 100
. ___S;sie_m _c_os_ts_fU_SI_)_b I_n7y_r |_n_26§01 ........................................ " /.;\._._.__._._.A_I./;‘. ____________ - 150
% RE investment needs [USD bin/yr (2010-2030)] N/A 105 160 200
% Investment support for renewables [USD bln/yr in 2030] N/A N/A 56.4 250
c Savings from reduced externalities - air pollution (average
.T; [USD blf/yr in 2030] i ( gl N/A N/A 1161 m Savings from reduced externalities - air
© Savings from reduced externalities - CO, (USD 50/tonne CO2) pollution and CO2
E [USD bIn/yr in 2030] e A 744 W System costs
i CO2 emissions from energy [Mt/yr] 6394 9499 8010

References for further consultation:
- World Energy Outlook 2012 & 2015, IEA (2012; 2015).
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Total installed power generation capacity GW 13 22 26
Renewable capacity GW 9 16 22 TFEC (EJ/vr) _(Ieft) and Sha_re of
Hydropower (excl. pumped hydro) GW 9 15 17 modern REin TFEC (%) (”ght)
Wind aw 0 1 3 & RE share (%) :
Biofuels (solid, liquid, gaseous) GW 0 0 1 2 = 30%
Solar PV 6w 0 0 2 B2 iy )
Z Csp 6w 0 0 0 ' - 20
§ o Geothermal GW 0 0 0 . 10%
3 -g Marine, other GW 0 0 0
T @ _ Nonrenewablecapacty ____ _______GW_ E I A 0 - 0%
(] o Total electricity generation TWh 56 98 103 2010 2030 2030
S E Renewable generation TWh 41 63 80 Reference Remap
".:‘; Hydropower TWh 40 58 66 Case
E Wind TWh 0 1 6
[ Biofuels (solid, liquid, gaseous) TWh 1 2 3 .
g Solar PV TWh 0 0 2 Final RE :2:al:y;:f/d:;r (%) and
5 csp TWh 0 0 0 Y
= Geothermal TWh 0 2 3 100% 284 332 397
Marine, other TWh 0 0 0 = ;5“1"% = == L
... Nonrenewablegeneration ________________TWh 15 T 28 o
Total district heat generation PJ 0 0 ——
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 ;
o Other renewables PJ 0 0 0 : 2010 Reference  REmap
oo NoncrenewableoH P 0 0 .0 _ Case
Total direct uses of energy PJ 438 530 511 B RE transport
=~ Direct uses of renewable energy PJ 133 104 101 m Traditional biomass ) )
- - RE heat and other direct uses (modern)
2 Solar thermal - Buildings PJ 0 0 0 HE DSt
0 3 Solar thermal - Industry PJ 0 0 4
§ E Geothermal PJ 0 0 0
P = Bioenergy (traditional) - Buildings PJ 39 28 0 CO2 emissions (Mt/yr)
[ £y Bioenergy (modern) - Buildings PJ 39 28 36 100 = -
'CT! E Bioenergy - Industry PJ 55 48 61
@ ‘5 Non-renewable - Buildings PJ 92 136 136
3 @ Non-renewable - Industry PJ 200 271 256 50
& __Non-renewable -BF/CO P13 18 18
2 Total fuel consumption PJ 364 719 659 0
2 Liquid biofuels PJ 17 35 45 2010 Reference REmap
= Conventional biogasoline PJ 14 26 27 Case
i Advanced biogasoline PJ 0 0 0 B CO2 emissions Reductions
Biodiesel (conventional and advanced) PJ 3 9 18
Biomethane PJ 0 0 0
. " ___'\IPQ-[epgvga_bl_e_fu_els___ .......... e E ._I__________?_‘l? ............. §8_5 __________ (_31_4__ Costs and savings (USD blnin 2030)
_Total final energy consumption (electricity, DH, direct uses)? _ _PJ 984 1 1551 1495
RE share in electricity generation 74% 64% 78% 5
RE share in district heat generation 0% 0% 0% e
RE share in Buildings - final energy use, direct uses (modern) 23% 15% 21% 9 1
RE share in Industry - final energy use, direct uses 21% 15% 20% S 1 -
RE share in Transport fuels 5% 5% 7% L 0
_ Shareof modern REInTFEC® 25% 20% 2% L=
0 System costs [USD bin/yr in 2030] N/A N/A 1 -
% RE investment needs [USD bin/yr (2010-2030)] N/A 1 2 : 2
% Investment support for renewables [USD bln/yr in 2030] N/A N/A 1.3
c Savings from reduced externalities - air pollution (average) 3
F= [USD bin/yr in 2030] N/A /A 16 - o
'g Savings from reduced externalities - CO2 (USD 50/tonne CO2) i i
M [usD blf/yr in 2030] z A /A 0.7 POINE kB o2
c W System costs
[y CO2 emissions from energy [Mt/yr] 54 98 84

References for further consultation:
- Plan de Expansion de Referencia Generacion — Transmision 2014-2028, UPME (2013).
- Integracion de las energias renovables no convencionales en Colombia, UPME (2015).
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Total installed power generation capacity GW 1.7 2.0
Renewable capacity GW 0.2 0.9 1.7 TFEC (EJ/yr) (left) and share of
Hydropower (excl. pumped hydro) GW 0.0 0.0 0.0 modern RE in TFEC (%) (right)
Wind GW 0.1 0.3 0.3 _
. o & RE share (%) .
Biofuels (solid, liquid, gaseous) GW 0.0 0.0 0.0 0.10 30%
Solar PV GwW 0.0 0.6 13 -
2 csp Gw 0.0 0.1 0.1 < [ ] 20%
8 Geothermal Gw 0.0 0.0 00 993 U —
] 2 Marine, other GW 0.0 0.0 0.0 =
T & Nonrenewablecapacity ew 15 11 09 0.00 0%
% [} Total electricity generation TWh 4.9 6.1 6.6 2010 2030 2030
g 5 Renewable generation TWh 0.1 1.6 3.0 Reference Remap
".:‘; Hydropower TWh 0.0 0.0 0.0 Case
2 Wind TWh 0.0 0.4 0.5
[ Biofuels (solid, liquid, gaseous) TWh 0.0 0.1 0.1
% Solar PV TWh 0.0 0.9 2.2 Final RE use by sector (%) and
5 csp TWh 0.0 0.2 0.2 total (PJ/yr)
= Geothermal TWh 0.0 0.0 0.0 ‘ a 16 22
Marine, other TWh 0.0 0.0 0.0 R N . -
Non-renewable generation TWh 4.8 4.5 3.7
e Total district heat generation | P 00 00 00
T Biofuels (solid, liquid, gaseous) PJ 0.0 0.0 0.0
= Other renewables PJ 0.0 0.0 0.0
. Non-renewableDH PI .00 00 00__ 2010 Reference  REmap
Total direct uses of energy PJ 19.6 16.5 16.3 Case
> Direct uses of renewable energy PJ 33 5.8 6.4 M RE transport B Traditional biomass
2 Solar thermal - Buildings PJ 2.6 3.6 4.0 RE power
= E4 powe
" £ Solar thermal - Industry PJ 0.0 0.1 0.2
) = Geothermal PJ 0.0 0.1 0.1
- = Bioenergy (traditional) - Buildings PJ 0.0 0.0 0.0 oo
E 2" Bioenergy (modern) - Buildings PJ 0.3 1.0 1.0 10 CO2 emissions (Mt/yr)
-? 5 Bioenergy - Industry PJ 0.5 1.1 1.1
@ 'S Non-renewable - Buildings PJ 7.0 6.6 6.2
E @ Non-renewable - Industry PJ 9.3 4.0 3.7 5
& __Non-enewable -BF/CO_ | PL 00 00 00 I
2 Total fuel consumption PJ 43.7 51.3 46.0
o - Liquid biofuels PJ 0.6 5.2 5.2 0 ”
g §_ Conventional biogasoline PJ 0.2 1.7 1.7 2 Reh :ar::ce REmap
e = Advanced biogasoline PJ 0.0 0.5 0.5 B CO2 emissions Radictions
:_E Biodiesel (conventional and advanced) PJ 0.5 3.0 3.0
Biomethane PJ 0.0 0.0 0.0
Non-renewable fuels PJ 43.1 46.1 40.9 )
 Total final energy consumption (electricity, DH, directuses) 2 PJ ¢ 81 88 g5 Costsand savings (USD bin in 2030)

RE share in electricity generation 1% 26% 45%
RE share in district heat generation 0% 0% 0% 0.10
RE share in Buildings - final energy use, direct uses (modern) 29% 42% 45%
RE share in Industry - final energy use, direct uses 5% 22% 26% -
RE share in Transport fuels 1% 10% 11%
_ Shareof modemREInTFEC® o 5% 19%  26%
System costs [USD bIn/yr in 2030] N/A N/A 0.05 2
RE investment needs [USD bin/yr (2010-2030)] N/A 0.00 0.00 0.10
Investment support for renewables [USD bin/yr in 2030] N/A N/A 0.04
Savings from reduced externalities - air pollution (average) /A N/A 0.10 0.15

[USD bIn/yr in 2030]

Savings from reduced externalities - CO (USD 50/tonne CO2) =
[USD bln/yr in 2030] N/A N/A 0.04 pollution and CO2

W System costs

m Savings from reduced externalities - air

[
—
o
-
©
=
©
=
s
o
c
(]
=
15

CO2 emissions from energy [Mt/yr] 9 6 5

References for further consultation:
- Renewable Energy Roadmap for the Republic of Cyprus, IRENA (2015).
- National Renewable Energy Action Plan (NREAP), Republic of Cyprus submitted to EC (2013).
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REmap
Unit 2030
22

Total installed power generation capacity GW 14 19 TFEC (EJ/yr) (left) and share of
Renewable capacity Gw 5 14 17 modern REin TFEC (%, (right)
Hydropower (excl. pumped hydro) Gw 0 0 0
Wind GW 4 9 11 £ & RE share (%) 100%
Biofuels (solid, liquid, gaseous) GwW 1 2 3
Solar PV GwW 0 3 3
Z csp 6w 0 0 0 05 B 5o
§ = Geothermal GW 0 0 0 * J
] g Marine, other GW 0 0 0 0.0 0%
T @ Non-renewablecapacty __ ______GW_ A N S 2010 2030 2030
© o Total electricity generation TWh 39 39 49 Reference Remap
g 5 Renewable generation TWh 13 29 43 Case
E Hydropower TWh 0 0 0
[ Wind TWh 8 20 30
§° Biofuels (solid, liquid, gaseous) TWh 5 7 11 Final RE use by sector (%) and
> Solar PV TWh 0 2 2
z csp TWh 0 0 0 fosal (B
= Geothermal TWh 0 0 0 100% 181 2 ﬁ
Marine, other TWh 0 0 0 75%
.......___Nonrenewablegeneration ____________TWh __ 26 0T s
Total district heat generation PJ 145 125 115 -
T Biofuels (solid, liquid, gaseous) PJ 60 63 101 25%
a Other renewables PJ 0 1 11 0% 20 Fetaimnie.  AEi
oo Non-renewableDH P 8 .6l 3 o e
Totjal direct uses of energy PJ 193 168 119 B RE transport B Traditional biomass
> Direct uses of renewable energy PJ 54 82 94
] Solar thermal - Buildings PJ 1 1 1 RE'power
o 2 Solar thermal - Industry PJ 0
§ 1_: Geothermal PJ 0 0 3 o
5 = Bioenergy (traditional) - Buildings PJ 0 0 0 - CO2 emissions (Mt/yr)
[ Y Bioenergy (modern) - Buildings PJ 40 53 53 ¥
=§ .% Bioenergy - Industry PJ 13 29 38 20
@ 'S Non-renewable - Buildings PJ 59 33 11
5 @ Non-renewable - Industry PJ 80 53 14 20 I I
8 __ Nonrenewable-BF/CO Pl 0 .0 .0 .
o Total fuel consumption PJ 207 243 216 0
9 - Liquid biofuels PJ 1 19 34 2010 Reference  REmap
g ‘8-. Conventional biogasoline PJ 1 19 19 o Case »
s = Advanced biogasoline PJ 0 0 10 W CO2 emissions Reductions
"_.E Biodiesel (conventional and advanced) PJ 0 0 6
Biomethane PJ 0 0 0
Non-renewable fuels PJ 206 224 182 Costs and savings (USD bin in 2030)
_Total final energy consumption (electricity, DH, directuses)* P/ 647 664 614
RE share in electricity generation 34% 74% 86% a 1
RE share in district heat generation 42% 51% 97% ;
RE share in Buildings - final energy use, direct uses (modern) 41% 62% 83% z 0 | E—
RE share in Industry - final energy use, direct uses 14% 35% 73% . 1
RE share in Transport fuels 1% 8% 16% m
Share of modern RE in TFEC 3 22% 38% 60% 2
7 ___S;sie_m _c_os_ts_fU_SI_)_b I_n7y_r |_n_26§01 ......................................... KI/A ____________ I\_I/;\ __________ bl
% RE investment needs [USD bin/yr (2010-2030)] N/A 1 2 3
% Investment support for renewables [USD bln/yr in 2030] N/A N/A 1.0 a
£ Savings from reduced externalities - air pollution (average) /A N/A 29
=l [USD bin/yr in 2030] m Savings from reduced extemnalities - air
o Savings from reduced externalities - CO, (USD 50/tonne CO2) pollution and CO2
E [USD bin/yr in 2030] WA A 0.7 W System costs
i CO2 emissions from energy [Mt/yr] 46 33 18

References for further consultation:

- National Renewable Energy Action Plan (NREAP), Denmark submitted to EC (2013).
- Danish Energy Outlook, Energi Styrelsen (2011).

- Accelerating Green Energy Towards 2020, Danish Energy Agreement (2012).
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Total installed power generation capacity GW 5 7
Renewable capacity GwW 1 1 5
Hydropower (excl. pumped hydro) GW 1 1 1
Wind GwW 0 0 3
Biofuels (solid, liquid, gaseous) Gw 0 0 0
Solar PV GW 0 0 1
o csp Gw 0 0 0
§ - Geothermal GwW 0 0 0
3 -g: Marine, other GW 0 0 0
T &  Nonrenewablecapacty ! A— 4 5 4
% [} Total electricity generation TWh 14 30 30
g 5 Renewable generation TWh 2 3 11
E Hydropower TWh 2 2 2
g Wind TWh 0 1 5
an Biofuels (solid, liquid, gaseous) TWh 0 0 2
5 Solar PV TWh 0 0 2
° CSP TWh 0 0 0
= Geothermal TWh 0 0 0
Marine, other TWh 0 0 0
oo Non-renewablegeneration _____ TWh __ ° 12 27 19 .
Total district heat generation PJ 0 0 0
T Biofuels (solid, liquid, gaseous) PJ 0 0 0
a Other renewables PJ 0 0 0
oo Non-renewableDH Pl 0 0 .0 _
Total direct uses of energy PJ 76 93 85
= Direct uses of renewable energy PJ 31 28 24
= Solar thermal - Buildings PJ 0 1 1
0 3 Solar thermal - Industry PJ 0 1
§ E Geothermal PJ 0 0 0
s = Bioenergy (traditional) - Buildings PJ 18 10 0
[ 1) Bioenergy (modern) - Buildings PJ 3 3 7
=CT! ; Bioenergy - Industry PJ 9 13 15
@ 'S Non-renewable - Buildings PJ 25 36 35
3 @ Non-renewable - Industry PJ 20 29 26
& __Non-enewable -BF/CO Pl 0 .0 0
2 Total fuel consumption PJ 96 135 132
“ - Liquid biofuels PJ 0 1 5
g §_ Conventional biogasoline PJ 0 1 1
e = Advanced biogasoline PJ 0 0 0
"_E Biodiesel (conventional and advanced) PJ 0 0 4
Biomethane PJ 0 0 0
| Non-renewablefuels | Pl ... LI 134 126
_Total final energy consumption (electricity, DH, direct uses) . PJ 221 32 311
RE share in electricity generation 13% 9% 37%
RE share in district heat generation 0% 0% 0%
RE share in Buildings - final energy use, direct uses (modern) 7% 9% 19%
RE share in Industry - final energy use, direct uses 32% 30% 38%
RE share in Transport fuels 0% 1% 4%
| ShareofmadernREINTFECS 9% 8% . 21% _
0 System costs [USD bin/yr in 2030] N/A N/A -1
% RE investment needs [USD bin/yr (2010-2030)] N/A 0.1 0.4
% Investment support for renewables [USD bln/yr in 2030] N/A N/A 0.03
c Savings from reduced externalities - air pollution (average)
=8 [USD bin/yr in 2030] N/A N/A 18
9 Savings from reduced externalities - CO2 (USD 50/tonne CO2)
B (USD bin/yr in 2030] W2 W 0.4
[y CO2 emissions from energy [Mt/yr] 20 36 29

References for further consultation:
- Prospectiva demanda de la Republica Dominicana CNE (forthcomnig).
— Harnessing the Dominican Republic’s Sustainable Energy Resources, WorldWatch Institute (2015).

TFEC (EJ/yr) (left) and share of
modern RE in TFEC (%) (right)

& RE share (%) R
04 309
IR
0.2

Y
- ’ 10%
0.0 - 0%

2010 2030 2030

Refermnce Reference
Case Case

Final RE use by sector (%) and
total (PJ/yr)

38 38 64

75% L] S
50%
25%

0%

2010 Reference REmap
Case
M RE transport
M Traditional biomass
RE heat and other direct uses (modern)
RE power

. CO2 emissions (Mt/yr)

) I I I
0

2010 Reference REmap
Case

W CO2 emissions Reductions

Costs and savings (USD bin in 2030)

....... 0
5 1
2

m Savings from reduced externalities - air

pollution and CO2
W System costs
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Total installed power generation capacity GW 5 14 TFEC (E.I/yr) (Ieft) and share of
Renewable capacity GwW 2 10 11 modern REin TFEC (%) (right)
Hydropower (excl. pumped hydro) Gw 2 9 9
Wind GW 0 0 1 & RE share (%) AR
Biofuels (solid, liquid, gaseous) GW 0 0 0 e i G
Solar PV GW 0 0 1 - L.
2 csp Gw 0 0 0 05 B 20
§ - Geothermal GwW 0 0 0
3 -g: Marine, other GW 0 0 0 0.0 0%
z @ __ Nonrenewablecapacity ow_ > S S 3 2010 2030 2030
& o Total electricity generation TWh 20 60 60 Reference Remap
E 5 Renewable generation TWh 9 43 48 Case
E Hydropower TWh 9 42 a4
2 Wind TWh 0 1 2
an Biofuels (solid, liquid, gaseous) TWh 0 0 1 Final RE consumption by sector
5 Solar PV TWh 0 1 1 (%) and total (PJ/VI‘)
° CSP TWh 0 0 0 - 169 -
= Geothermal TWh 0 0 1 100% il s -
Marine, other TWh 0 0 0 75% —
Non-renewable generation TWh 11 17 12 50%
""""""" Total district heatgeneration =~ P/ 0 0 0  25%
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 0% :
a Other renewables PJ 0 0 0 2010 Reference  REmap
o Non-renewableDH PO . 0 .. 0. nEtagor
Total direct uses of energy PJ 113 158 153 B Traditional biomass
> Direct uses of renewable energy PJ 19 26 39 RE heat and other direct uses(modern)
. 2 Solar thermal - Buildings PJ 0 0 1 RE power
—:n -§ Solar thermal - Industry PJ 0 0 5
@ = Geothermal PJ 0 0 0
3 £ Bioenergy (traditional) - Buildings PJ 10 7 0 ) CO2 emissions (Mt/yr)
b 1) Bioenergy (modern) - Buildings PJ 0 7 9 60
% ; Bioenergy - Industry PJ 9 12 24 i
o g Non-renewable - Buildings PJ 43 60 59 » I I
3 Non-renewable - Industry PJ 51 72 55 20 I
& __Non-renewable -8F/cO P 0 0 o___.
o Total fuel consumption PJ 209 309 298 -
= . Liquid biofuels PJ 0 17 24 2010  Reference REmap
Tg S Conventional biogasoline PJ 0 17 21 . Case .
i 2 Advanced biogasoline PJ 0 0 0 W CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 0 0 2
Biomethane PJ 0 0 0
| Nonrenewablefuels . __. Pl .29 292 .. 275 Costs and savings (USD bin in 2030)
_Total final energy consumption (electricity, DH, direct uses)? P/ 383 647 632
RE share in electricity generation 45% 72% 80%
RE share in district heat generation 0% 0% 0%
RE share in Buildings - final energy use, direct uses (modern) 0% 9% 15% < S
RE share in Industry - final energy use, direct uses 15% 15% 34% A -
RE share in Transport fuels 0% 5% 8% =
_ Shareof modemREINTFEC® o% 2% 32% A
g System costs [USD bin/yr in 2030] N/A N/A -1 1.0
= RE investment needs [USD bin/yr (2010-2030)] N/A 1 1
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 0.0 15
£ Savings from reduced externalities - air pollution (average) /A N/A 08
® [USD bin/yrin 2030] ® Savings from reduced externalities - air
o Savings from reduced externalities - CO (USD 50/tonne CO2) pollution and CO2
E [USD bln/yr in 2030] W2 W 03 m System costs
[y CO2 emissions from energy [Mt/yr] 31 45 39

References for further consultation:

- Plan Nacional para el buen vivir 2013-2017, Tomo |, Consejo Nacional de Planificacion (2013).
- Plan Maestro de Electrificaciéon (PME) 2013-2022, CONELEC (2013).

- Evaluacion Rapida y Analisis de Brechas del Sector Energético, Roberto Gomelsky (2013).
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Energy generation and capacity

Total installed power generation capacity

Renewable capacity
Hydropower (excl. pumped hydro)
Wind
Biofuels (solid, liquid, gaseous)
Solar PV
CcsP
Geothermal
Marine, other

Non-renewable capacity

Total electricity generation

Renewable generation
Hydropower
Wind
Biofuels (solid, liquid, gaseous)
Solar PV
CSpP
Geothermal
Marine, other

Non-renewable generation

Power sector

GW
GwW
GW
GW
GW
GW
GwW

25

O O O OO0 Fr ww

REmap
78
59

2
21

1
21

Total district heat generation
Biofuels (solid, liquid, gaseous)
Other renewables
Non-renewable DH

Total direct uses of energy
Direct uses of renewable energy
Solar thermal - Buildings
Solar thermal - Industry
Geothermal
Bioenergy (traditional) - Buildings
Bioenergy (modern) - Buildings
Bioenergy - Industry
Non-renewable - Buildings
Non-renewable - Industry
Non-renewable - BF/CO

>
]
=]
(%]
S
°
=
°
c
©
w
)
=
2
5
@

Total fuel consumption
Liquid biofuels

§_ Conventional biogasoline

= Advanced biogasoline

:_E Biodiesel (conventional and advanced)
Biomethane

Non-renewable fuels

[
—
o
-
©
=
©
=
s
o
c
(]
=
15

RE share in electricity generation
RE share in district heat generation

RE share in Industry - final energy use, direct uses
RE share in Transport fuels
Share of modern RE in TFEC 3

RE share in Buildings - final energy use, direct uses (modern)

System costs [USD bIn/yr in 2030]
RE investment needs [USD bin/yr (2010-2030)]
[USD bln/yr in 2030]

[USD bin/yr in 2030]
CO2 emissions from energy [Mt/yr]

Investment support for renewables [USD bin/yr in 2030]
Savings from reduced externalities - air pollution (average)

Savings from reduced externalities - CO (USD 50/tonne CO2)

References for further consultation:

- Lahmeyer International; Fraunhofer ISI; Fraunhofer ISE (2013). Sub-task Reports 5.1, 5.6, 5.7, 6.1.
- L’Observatoire Méditerranéen de L'Energie (2011). ‘Meditterranaen Energy Perspectives’. OME, Nanterre.

TFEC (EJ/yr) (left) and share of
modern RE in TFEC (%) (right)

& RE share (%)

-
i 20%
. i

0 T %
2010 2030 2030
Reference Remap

Case

Final RE use by sector (%) and
total (PJ/yr)

R 110 396 6395
100% U]n‘] — —

75% Bt

50%

25%

C 0 4 3
2010 Reference  REmap
Case

B RE transport

M Traditional biomass
RE heat and other direct uses (modern)
RE power

CO2 emissions (Mt/yr)

300
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= I I
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2010 Reference  REmap
.. Case .
W CO2 emissions Reductions

Costs and savings (USD bin in 2030)
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Total installed power generation capacity GW 2 31 TFEC (E.I/yr) (Ieft) and share of
Renewable capacity GW 2 28 30 modern REin TFEC (%) (right)
Hydropower (excl. pumped hydro) Gw 2 17 17
Wind GW 0 1 1 3 & RE share (%) %
Biofuels (solid, liquid, gaseous) Gw 0 0 2 i
Solar PV GW 0 9 9 2 -
2 CsP Gw 0 0 0 [=1 50%
§ . Geothermal GW 0 1 1 1 l s A
3 -g: Marine, other GW 0 0 0 0 L‘ 0%
= ? ____Ngglr_e_rle_\.ygp_lg_cgpggy ____________________ Gw_ . . S 3 .. 2010 2030 2030
g g Total electricity gene.ratlon TWh 5 105 117 Reference Remap
o o Renewable generation TWh 5 95 108 Case
E Hydropower TWh 5 73 73
2 Wind TWh 0 4 4
an Biofuels (solid, liquid, gaseous) TWh 0 0 12 Final RE use by sector (%) and
5 Solar PV TWh 0 12 12 total (PJ/yr)
° CSP TWh 0 0 0
= Geothermal TWh 0 6 6 100% 23e 1675 1453
Marine, other TWh 0 0 0 75% ﬂ :I F_Iﬂ ==
Non-renewable generation TWh 0 10 9 50% I ] ]|
""""""" Total district heatgeneration =~ P/ 0 0 0 5o ﬁl ]
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 0% . !
a Other renewables PJ 0 0 0 2010 Reference  REmap
Non-renewable DH PJ 0 0 0 Case
e B RE transport
Total direct uses of energy PJ 1253 1724 1344 = Traditional biomass
= Direct uses of renewable energy PJ 1224 1430 1102 RE heat and other direct uses (modern)
ﬁ Solar thermal - Buildings PJ 0 0 0 RE power
:',, % Solar thermal - Industry PJ 0 0 0
§ E Geothermal PJ 0 0 0
5 £ Bioenergy (traditional) - Buildings PJ 1116 833 155 - CO2 emissions (Mt/yr)
[ 1) Bioenergy (modern) - Buildings PJ 108 597 890 42
'CT! ; Bioenergy - Industry PJ 0 0 57 50
@ 'S Non-renewable - Buildings PJ 12 17 17 5
5 @ Non-renewable - Industry PJ 17 277 224 5 I
& __Non-renewable -BF/CO_ P/ I o a
2 Total fuel consumption PJ 37 458 246 0 —
“ - Liquid biofuels PJ 0 60 97 2010 Reference  REmap
g §_ Conventional biogasoline PJ 0 60 64 Case
[ = Advanced biogasoline PJ 0 0 3 W CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 0 0 31
Biomethane PJ 0 0 0
| Non-renewablefuels ! L 37 e 398 . 143__ Costs and savings (USD bin in 2030)
Total final energy consumption (electricity, DH, directuses)? P/ 1304 2386 1864
RE share in electricity generation 99% 91% 93% -
RE share in district heat generation 0% 0% 0% B
RE share in Buildings - final energy use, direct uses (modern) 9% 41% 84% -0 -
RE share in Industry - final energy use, direct uses 0% 0% 20%
RE share in Transport fuels 0% 13% 40% = 2
_ Shareof modemREInTFEC® o %% 35% 0%
0 System costs [USD bIn/yr in 2030] N/A N/A 1 a
% RE investment needs [USD bln/yr (2010-2030)] N/A 4 5
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 3.3 6
£ Savings from reduced externalities - air pollution (average) N/A N/A 35
® [USD bin/yrin 2030] ® Savings from reduced externalities - air
o Savings from reduced externalities - CO (USD 50/tonne CO2) pollution and CO2
E [USD bln/yr in 2030] W2 W 1.2 m System costs
[y CO2 emissions from energy [Mt/yr] 5 65 41

References for further consultation:

- Ethiopian Climate Resilient Green Economy Strategy (CRGE), Ministry of Environment and Forest (MEF), - 7S
DE®
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TFEC (EJ/yr) (left) and share of

Total installed power generation capacity GW 119 147 167 modern RE in TFEC (%) (right)
Renewable capacity Gw 33 94 121
Hydropower (excl. pumped hydro) GW 25 25 26 7 ® RE share (%) 60%
Wind GW 6 35 46
Biofuels (solid, liquid, gaseous) GwW 1 3 5 6 3 40%
Solar PV GW 1 32 44 6 L
2 csp 6w 0 0 0 - 20%
3 - Geothermal GwW 0 0 0 .
% g Marine, other GW 0 0 0 5 0%
; o Non-renewable capacity GwW 86 53 46 2010 2030 2030
c FE - — = === Y ey Reference Remap
(] g Total electricity generation TWh 569 529 532 Case
g o Renewable generation TWh 85 224 284
® Hydropower TWh 69 72 74
@ Wind TWh 10 91 121 Final RE use by sector (%) and
§° Biofuels (solid, liquid, gaseous) TWh 5 20 30 total (PJ/yr)
> Solar PV TWh 1 41 57
&0 csp TWh 0 0 0 100% 808 1655 2120
g Geothermal TWh 0 1 0 | | ] -
w 75%
Marine, other TWh 0 0 0 0o
.......___Nonrenewablegeneration __ 1 TWh ___ 484 : 305 249 ’
Total district heat generation PJ 153 248 293 25%
T Biofuels (solid, liquid, gaseous) PJ 23 49 94 0%
o Other renewables PJ 0 6 6 2010 Reference  REmap
Non-renewable DH P 131 193 193 Case
_._._._._._._._._._._.:r.&;.l_da:é&.a.s_e.;.a.f_é;e_l.’é.y_._._._._._._._._._._.__._EJ. ______ wm— NG - ot e
Direct uses of renewable energy PJ 451 749 823 RE heat and other direct uses (modern)
Solar thermal - Buildings PJ 2 39 69 RE power
o Solar thermal - Industry PJ 0 0 14
& Geothermal PJ 4 21 21
; Bioenergy (traditional) - Buildings pJ 0 0 0 200 CO, emissions (Mt/yr)
[ Bioenergy (modern) - Buildings PJ 363 309 339
b= Bioenergy - Industry PJ 82 380 380
é Non-renewable - Buildings PJ 1347 284 127 200
= Non-renewable - Industry PJ 723 523 508
@ _ Nonrenewable-BF/CO | P11 a1 L I l
g Total fuel consumption PJ 1808 1444 1445 0
o - Liquid biofuels PJ 101 165 300 2010 Reference  REmap
g é_ Conventional biogasoline PJ 17 25 44 Case
[ 2 Advanced biogasoline PJ 0 15 45 mC0O2 emissions Reductions
"_E Biodiesel (conventional and advanced) PJ 85 125 211
Biomethane PJ 0 0 0
____ BN Non-renewablefuels Py 1707 1279 1145 Costs and savings (USD bin/yr in
_Total final energy consumption (electricity, DH, directuses)® P/ 6164 _ 5188 SHSONS 2030)
RE share in electricity generation 15% 42% 53% 4
RE share in district heat generation 15% 22% 34%
RE share in Buildings - final energy use, direct uses (modern) 22% 57% 77% s 2
RE share in Industry - final energy use, direct uses 10% 42% 44% 3 ? -
RE share in Transport fuels 6% 11% 21% Cw 0
_ ShareofmodemREMTFEC’ 1% % am  VE
& System costs [USD bin/yr in 2030] N/A N/A 2 A
% RE investment needs [USD bin/yr (2010-2030)] N/A 11 14 4
% Investment support for renewables [USD bln/yr in 2030] N/A N/A 1.4 6
£ Savings from reduced externalities - air pollution (average) /A /A 24
® [USD bln/yr in 2030] W Savings from reduced externalities - air
2 Savings frf)m reduced externalities - CO; (USD 50/tonne CO2) N/A /A 14 pollution and CO2
g [USD bin/yr in 2030] M System costs
i CO2 emissions from energy [Mt/yr] 316 191 162

References for further consultation:

- France Energy Transition Law, 2015.

- Vers un mix electrique 100% renouvelable en 2050, ADEME (2015).

- Roadmap for smart grid and electricity systems integrating renewable energy sources, ADEME (2013).
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Total installed power generation capacity GW 161 222
Renewable capacity GW 63 146 189 TFEC (E‘Vyr) "eft) and share of
Hydropower (excl. pumped hydro) Gw 5 5 5 modern RE in TFEC (%) (right)
Wind GW 27 59 88 e RE share (%) )
Biofuels (solid, liquid, gaseous) GW 11 20 20 15 40%
Solar PV Gw 20 62 75 , gl
= csp Gw 0 0 0 10 - 5
= 20%
g - Geothermal GwW 0 0 1 5 r'_\
3 -g: Marine, other GW 0 0 0 lu
° o Non-renewable capacity GwW 98 76 66 0 . 0%
& @  Totalelectricity generaton =~ Twh 629 599 620 2010 2030 2030
S 5 Renewable generation Twh 103 286 378 Reference Remap
s Hydropower TWh 21 19 23 Case
2 Wind TWh 38 143 214
(7] Biofuels (solid, liquid, gaseous TWh 33 67 67
% Solar PV( LGB ) TWh 1 <6 20 Final RE use by sector (%) and
z csp TWh 0 0 0 total (PJ/yr)
= Geothermal TWh 0 1 4 o 972 1931 2579
Marine, other TWh 0 0 0 T I || [
Non-renewable generation TWh 525 313 242 75%
""""""" Total district heat generation =~ P/ 555 578 620 50%
T Biofuels (solid, liquid, gaseous) PJ 52 191 216 559
a Other renewables PJ 0 0 84 =
o NonrenewableDH PI__ S04 387 320 B e R e
Total direct uses of energy PJ 4694 3275 3131 o tase
= Direct uses of renewable energy PJ 495 741 878 )
= Solar thermal - Buildings P 18 106 162 BEC ot W Imatdtaoal biamass
:',, 3 Solar thermal - Industry PJ 0 0 25 RE power
) = Geothermal PJ 19 86 86
s = B,oenergy (traditional) - ?u.lldmgs PJ 0 0 0 ) CO2 emissions (Mt/yr)
[ 1) Bioenergy (modern) - Buildings PJ 318 375 431 750 -
'CT! .g Bioenergy - Industry PJ 140 174 174
@ 'S Non-renewable - Buildings PJ 2435 1207 976 500
3 @ Non-renewable - Industry PJ 1510 1242 1193
& __Nonrenewable BF/CO Pl 254 8 85__ 250 I
2 Total fuel consumption PJ 2500 2137 2073
2 - Liquid biofuels PJ 121 228 368 o
g §_ Conventional biogasoline PJ 33 49 49 2010 Reference  REmap
i a Advanced biogasoline PJ 0 46 50 Case
o Biodiesel (conventional and advanced) PJ 88 133 269 B CO2 emissions Reductions
= ;
Biomethane PJ 0 0 5
Non-renewable fuels PJ 2379 1909 1700 . .
Totalfinal energy consumption (electricty, DH, direct uses) ? ~ pJ 9565 753 7asy  Costsandsavings(USDbinin2030)
RE share in electricity generation 16% 48% 61% ~
RE share in district heat generation 9% 33% 48% -
RE share in Buildings - final energy use, direct uses (modern) 13% 32% 41% -
RE share in Industry - final energy use, direct uses 8% 12% 14% 0
RE share in Transport fuels 5% 11% 18% B
| Shareof modernREINTFEC®  _____________________ 0% 26% _ __ 35% a 3
System costs [USD bIn/yr in 2030] N/A N/A 3
RE investment needs [USD bin/yr (2010-2030)] N/A 15 23 10
Investment support for renewables [USD bin/yr in 2030] N/A N/A 2.9
Savings from reduced externalities - air pollution (average) N/A N/A 6.0 15

[USD bln/yr in 2030]

Savings from reduced externalities - CO (USD 50/tonne CO2)
[USD bln/yr in 2030]

CO2 emissions from energy [Mt/yr] 746 518 421

References for further consultation:

- REmap: Renewable Energy Prospects, Germany, IRENA (2015). 4
- Projektionsbericht 2015, BMU (2015). i ﬁ @
- Entwicklung der Energiemaerkte — Energiereferenzprognose, BMWi (2014).

m Savings from reduced externalities - air
N/A N/A 4.8 pollution and CO2
W System costs
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REmMap

A Renewable Energy Roadmap

Power sector

Transport

Total installed power generation capacity
Renewable capacity
Hydropower (excl. pumped hydro)
Wind
Biofuels (solid, liquid, gaseous)
Solar PV
csp
Geothermal
Marine, other
Non-renewable capacity

Total electricity generation
Renewable generation
Hydropower
Wind
Biofuels (solid, liquid, gaseous)
Solar PV
CSP
Geothermal
Marine, other
Non-renewable generation
Total district heat generation
Biofuels (solid, liquid, gaseous)
Other renewables
Non-renewable DH
Total direct uses of energy
Direct uses of renewable energy
Solar thermal - Buildings
Solar thermal - Industry
Geothermal
Bioenergy (traditional) - Buildings
Bioenergy (modern) - Buildings
Bioenergy - Industry
Non-renewable - Buildings
Non-renewable - Industry
Non-renewable - BF/CO
Total fuel consumption
Liquid biofuels
Conventional biogasoline
Advanced biogasoline
Biodiesel (conventional and advanced)
Biomethane
Non-renewable fuels

n (electricity, DH, direct uses) 2

RE share in electricity generation
RE share in district heat generation
RE share in Buildings - final energy use, direct uses (modern)
RE share in Industry - final energy use, direct uses
RE share in Transport fuels

Share of modern RE in TFEC 3

System costs [USD bln/yr in 2030]
RE investment needs [USD bin/yr (2010-2030)]

Investment support for renewables [USD bln/yr in 2030]
Savings from reduced externalities - air pollution (average)

[USD bin/yr in 2030]
Savings from reduced externalities - CO2 (USD 50/tonne CO2)
[USD bin/yr in 2030]
CO2 emissions from energy [Mt/yr]

References for further consultation:

- Low Carbon Strategies for Inclusive Growth, Planning Commission of Government of India (2014).
- Report on India’s Renewable Electricity Roadmap to 2030, NITI Aayog, Government of India (2015).

N/A
1560

663
252
48
146

N/A
4570

- Twelfth Five Year Plan (2012-2017), Planning Commission of Government of India (2013).

Total final energy consump

International Renewable Energy Agency

TFEC (EJ/yr) (left) and share of
modern RE in TFEC (%) (right)

B @& RE share (%) e
60 30%
-
40 20%
- (
20 - “ 10%
2010 2030 2030
Reference Remap
Case

Final RE use by sector (%) and
total (PJ/yr)

oo 7016 9551 9863
75% IL: - I%_:'
50% '}tj .
25%
0%

2010 Reference
Case

REmap

B RE transport

® Traditional biomass
RE heat and other direct uses {modern)
RE power

CO2 emissions (Mt/yr)

rIII

2010 Reference REmap
Case
W CO2 emissions Reductions

N
wm

o

125
150

m Savings from reduced extermnalities - air
pollution and CO2
W System costs




REmMap

Total installed power generation capacity GwW 36 196 TEEC (EJ/yr) (Ieft) and share of
Renewable capacity Gw 7 60 129 modern REin TEEC (%) (right)
Hydropower (excl. pumped hydro) Gw 4 16 25
Wind GwW 0 2 11 i & RE share (%) it
Biofuels (solid, liquid, gaseous) GwW 2 29 29 - J
Solar PV GW 0 4 47 10 20%
2 csp 6w 0 0 0 -
§ - Geothermal GW 1 9 14 5 10%
8 g Marine, other GW 0 0 3 0 0%
T @ Non-renewablecapacity LA L — 136 10 2010 2030 2030
© [ Total electricity generation TWh 170 590 593 Reference Remap
g 5 Renewable generation TWh 27 147 328 Case
E Hydropower TWh 18 37 76
g Wind TWh 0 2 31
g)o sBic;fuc;I;(soIid, liquid, gaseous) ;w: 8 621 g; Final RE use by sector (%) and
> olar
z csp TWh 0 0 0 total (E¥/yr)
S Geothermal TWh 9 45 84 1701, 2194 2485
Marine, other TWh 0 0 13 ILI, i - -
oo Nonrenewablegeneration ____________ TWh 143 443 266 [ &
Total district heat generation PJ 0 0 0 LJ
T Biofuels (solid, liquid, gaseous) PJ 0 0 0
a Other renewables PJ 0 0 0 . 2010 Reference  REmap
Non-renewable DH PJ 0 0 0 Case
TR e e P e i R e e e e e ™ . RE transport
Total direct uses of energy PJ 3568 5524 5173 BT diional bichass
Direct uses of renewable energy PJ 1608 1110 791 RE heat and other direct uses tmodarn)
Solar thermal - Buildings PJ 0 0 0 RE power ' ‘
0 Solar thermal - Industry PJ 0 0 20
& Geothermal P 0 0 10
; Bioenergy (traditional) - Buildings PJ 1352 461 0 ) CO2 emissions (Mt/yr)
[ Bioenergy (modern) - Buildings PJ 0 70 182 1000
- Bioenergy - Industry PJ 255 579 579
é i Non-renewable - Buildings PJ 317 654 654 500
= Non-renewable - Industry PJ 1644 3760 3727
& __ Nonrenewable-BF/CO P 0O .0 .0 .
g Total fuel consumption PJ 1492 3601 3577 0
o - Liquid biofuels PJ 8 617 651 2010 Reference  REmap
g ‘8-. Conventional biogasoline PJ 1 417 433 Case
s 2 Advanced biogasoline PJ 0 0 0 W CO2 emissions Reductions
"_.E Biodiesel (conventional and advanced) PJ 7 200 218
Biomethane PJ 0 0 0
LN _ Nonrenewablefuels | P)__ 1483 2985 2925 Costsand savings (USD bin in 2030)
Total final energy consumption (electricity, DH, direct uses) 2 PJ 5590 11 289 10923
._._.EE.;H;Fe._i.n_.él.éc.gr.i_c.i:c;é;agr;ﬁ_éa._._._._._._._._._._._._..._._._._...__._._1.6% ........... T
RE share in district heat generation 0% 0% 0% -
RE share in Buildings - final energy use, direct uses (modern) 0% 6% 22%
RE share in Industry - final energy use, direct uses 13% 13% 14%
RE share in Transport fuels 1% 17% 18%
Share of modern RE in TFEC 3 6% 16% 23%
7 ___S;sfe_m _c_os_ts_fU_SI_)_bl_n7y_r i _263:0] ...................................... v /;\ ............ I\_I/,_é\ ___________ -
% RE investment needs [USD bin/yr (2010-2030)] N/A 5 13 15
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 4.2 20
£ Savings from reduced externalities - air pollution (average) N/A N/A 6.9
® [USD bin/yr in 2030] m Savings from reduced externalities - air
o Savings from reduced externalities - CO (USD 50/tonne CO2) pollution and CO2
E [USD bin/yr in 2030] e e 105 = g','stem costs
[ CO2 emissions from energy [Mt/yr] 391 971 761

References for further consultation:

- Outlook Energi Indonesia, MEMR (2014).

- Outlook Energi Indonesia, BPPT (2015).

- Peer Review on Low Carbon Energy Policies in Indonesia (2013).
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Total installed power generation capacity 98 108
Renewable capacity 29 42
Hydropower (excl. pumped hydro) 21 21
Wind 6 12
E Biofuels (solid, liquid, gaseous) 1 2
§ Solar PV 1 8
3 CcsP 0 0
© - Geothermal 0 0
% -g: Marine, other 0 0
§ & _ Nonrenewablecapacty _GW 5 69 ! 66___
',:‘; [} Total electricity generation 425 425
g 5 Renewable generation 63 93
an Hydropower 37 37
5 Wind 16 30
& Biofuels (solid, liquid, gaseous) 7 12
= Solar PV 2 14
CSP 0 0
Geothermal 0 0
Marine, other 0 0
Non-renewable generation 362 331
""" 15% 22%

RE share in electricity generation

References for further consultation:

- Data provided by Iran Renewable Energy Organisation, based on output of the “MAED” and “MESSAGE” models.
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Total installed power generation capacity GW 110 123
Renewable capacity GW 26 64 90 TFEC (EJ/yr) (left) and share of
Hydropower (excl. pumped hydro) GWw 14 14 17 modern RE in TFEC (%) (right)
Wind GW 6 19 20 o RE share (%)
Biofuels (solid, liquid, gaseous) Gw 2 5 7 6 s 40%
Solar PV ("% 3 25 43 F
2 CsP 6w 0 1 1 N > 0%
g - Geothermal GW 1 1 2 2
g -g: Marine, other GwW 0 0
- o Non-renewable capacity GW 84 59 52 0 e 0%
c ey D e e 2010 2030 2030
(] ) Total electricity generation TWh 302 352 364 Reference Remap
S § Renewable generation TWh 67 135 196 Case
B & Hydropower TWh 41 39 49
2 Wind TWh 9 29 31
an Biofuels (solid, liquid, gaseous) TWh 9 22 40 Final RE use by sector (%) and
5 Solar PV TWh 2 37 63 total (PJ/YI')
o csp TWh 0 2 0 . 453 1030 1487
= Geothermal TWh 5 7 13 100% — i =
Marine, other TWh 0 0 0 75%
Non-renewable generation TWh 235 217 168 50%
""""""" Total district heat generation =~ P/ 205 126 126 5%
T Biofuels (solid, liquid, gaseous) PJ 15 24 24 0%
a Other renewables PJ 1 1 1 2010  Reference REmap
e NonenewableDH P 189 101 101 Case
Total direct uses of energy PJ 2166 2142 2116 B RE transport ® Traditional biomass
= Direct uses of renewable energy PJ 149 405 478 RE power
ﬁ Solar thermal - Buildings PJ 5 44 90
0 -§ Solar thermal - Industry PJ 0 0 20
§ = Geothermal PJ 3 18 18 N CO2 emissions (Mt/yr)
5 £ Bioenergy (traditional) - Buildings PJ 0 0 0 400 :
[ 1) Bioenergy (modern) - Buildings PJ 131 304 304
=CT! .g Bioenergy - Industry PJ 9 39 45 200
@ 'S Non-renewable - Buildings PJ 1317 1000 949
E @ Non-renewable - Industry PJ 700 736 690 I I I
& __Non-renewable-8F/CO P 0 0 o T -
Z Total fuel consumption PJ 1703 1677 1590 o ‘Case 3
“ - Liquid biofuels PJ 55 105 255 o )
Y §_ Conventional biogasoline PJ 0 14 54 B CO2 emissions ™ Reductions
e = Advanced biogasoline PJ 0 25 64
:_E Biodiesel (conventional and advanced) PJ 54 65 136 . .
Biomethane pJ 0 0 8 Costs and savings (USD bin in 2030)
| Non-renewablefuels | PI__ 1648 1572 1327
_Total final energy consumption (electricity, DH, direct uses)? P/ 5200 5317 5246 5
RE share in electricity generation 22% 38% 54%
RE share in district heat generation 8% 19% 19% 0 -
RE share in Buildings - final energy use, direct uses (modern) 10% 27% 30%
RE share in Industry - final energy use, direct uses 1% 5% 9% 5
RE share in Transport fuels 3% 6% 17%
_ Shareof modemREINTFEC® o% __ 20% 2% 10
0 System costs [USD bIn/yr in 2030] N/A N/A -2
% RE investment needs [USD bln/yr (2010-2030)] N/A 5 9 15
2 Investment support for renewables [USD bin/yr in 2030] N/A N/A 1.8 a
-g Savings from reduced externalities - air pollution (average) . Sav"ngs from reclced extemaiiies:- ok
.T: [USD bin/yr in 2030] N/A N/A 10.0 pollution and CO2
S Savings from reduced externalities - CO (USD 50/tonne CO2) EFECOR
B (USD bin/yr in 2030] N/A N/A 29
[y CO2 emissions from energy [Mt/yr] 383 335 277

References for further consultation:

- Italy's National Energy Strategy, Italian Ministry for Economic Development (2010). £ %
- Rapporto Energia E Ambiente, Scenari E Strategie, ENEA (2013). “ ﬁ @
- Italian National Renewable Energy Action Plan, Italian Ministry for Economic Development (2010).
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Total installed power generation capacity GW 262 266 388
Renewable capacity GW 31 105 250 TFEC (EJ/yr) (left) and share of
Hydropower (excl. pumped hydro) GW 21 23 23 modern RE in TFEC (%} (right}
Wind GW 2 10 37
Biofuels (solid, liquid, gaseous) GW 3 7 7 15 = RE share (%) 20%
Solar PV GW 4 64 179
2 csp 6w 0 0 0 10 -
§ - Geothermal GwW 1 2 2 c - 10%
3 -g: Marine, other GW 0 0 2
T @ Nonrenewablecapacity ! Gw 231 161 138 0%
% ] Total electricity generation TWh 1159 1057 1158 2010 2030 2030
g 5 Renewable generation TWh 99 236 439 Reference Remap
".:\; Hydropower TWh 76 88 90 Case
aé Wind TWh 4 18 74
g’o Biofuels (solid, liquid, gaseous) TWh 12 44 49
= Solar PV TWh 4 75 212 Final RE use by sector (%) and
2 csP TWh 0 0 0 total (ijyr}
Geothermal TWh 3 11 11
- Marine, other TWh 0 0 4 100% & lOi—; 13&-‘,
Non-renewable generation TWh 1060 821 719 75%
"""" Total district heat generation =~ P/ 21 20 20  50%
T Biofuels (solid, liquid, gaseous) PJ 4 4 4 25%
a Other renewables PJ 0 0 0 0%
... Non-enewableDH P36 16 2010 Reference REmap
Total direct uses of energy PJ 7 153 7162 6072 Case
> Direct uses of renewable energy PJ 190 275 364 m RE transport Traditional biomass
2 Solar thermal - Buildings PJ 18 21 52
:',, % Solar thermal - Industry PJ 0 0 50 RE power
§ E Geothermal PJ 0 0 0
s = Bioenergy (traditional) - Buildings PJ 0 0 0 L.
g 1) Bioenergy (modern) - Buildings PJ 0 0 0 1500 CO2 emissions (Mtfvr}
-? ; Bioenergy - Industry PJ 172 254 261
o 5 Non-renewable - Buildings PJ 2596 2 475 1384 1000
g @ Non-renewable - Industry PJ 3566 3611 3523
8@ Nonrenewable-BF/CO P 81 801 801 500 I
2 Total fuel consumption PJ 3363 2927 23818
O . Liquid biofuels PJ 8 27 76 0
o §_ Conventional biogasoline pJ 8 27 76 2010  Reference REmap
ic Advanced biogasoline PJ 0 0 0 o Case )
E Biodiesel (conventional and advanced) PJ 0 0 0 W CO2 emissions Reductions
Biomethane PJ 0 0 1
Non-renewable fuels PJ 3355 2900 2741
Costs and savings (USD bin in 2030)
RE share in electricity generation 9% 22% 38%
RE share in district heat generation 20% 21% 21% @ 5
RE share in Buildings - final energy use, direct uses (modern) 1% 1% 4% é T
RE share in Industry - final energy use, direct uses 5% 7% 8% - () —
RE share in Transport fuels 0% 1% 3% l éd
| ShareofmodernRETFEC® A% 8% . 1% "z 5
0 System costs [USD bin/yr in 2030] N/A N/A 1 <
% RE investment needs [USD bin/yr (2010-2030)] N/A 21 36 10
._g Investment support for renewables [USD bIn/yr in 2030] N/A N/A 8.6
c Savings from reduced externalities - air pollution (average)
=1 [USD bin/yr in 2030] /A N/A 6.9 o
E Savings from reduced externalities - CO, (USD 50/tonne CO2) m Savings from reduced extemalities - air
i [USD bin/yr in 2030] N/A N/A 6> pollution and CO2
i CO2 emissions from energy [Mt/yr] 1192 1053 923 W System costs

References for further consultation:

- Long-term energy supply and demand outlook, METI (2015).

- Data Book on heat Pump & Thermal Storage System 2013, Heat Pump & Thermal Storage Technology Center of Japan (2013).
- FY 2013 Energy Supply and Demand Report, METI (2015).
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ToRtaI msta:)llled pow:r generation capacity gw 220 394 :; TEEC (Ejf\fr} (Ief‘t} and share of
enewable capacity . o .
Hydropower (excl. pumped hydro) GwW 2 4 4 modern RE in TFEC (%) (right)
Wind GW 0 5 11 * RE share (%) .
Biofuels (solid, liquid, gaseous) Gw 0 0 1 6 6%
-
- Solar PV ("% 0 1 4 4 4%
= CSP Gw 0 0 0
§ - Geothermal GwW 0 0 0 2 & 2%
8 -g: Marine, other GW 0 0 0 .
° @ Nonrenewablecapacity GWw. 17 - 2 0 0%
% g Total electricity generation TWh 83 145 145 2010 2030 2030
S o Renewable generation TWh 8 29 56 Re?rence Remap
".:‘; Hydropower TWh 8 15 15 ase
2 Wind TWh 0 14 32
gan Biofuels (solid, liquid, gaseous) TWh 0 0 3 Final RE use by sector (%} and
Solar PV TWh 0 1 7
& total (PJ/yr)
° CSP TWh 0 0 0
c 22 93 207
o Geothermal TWh 0 0 0 100%
Marine, other TWh 0 0 0 759%
... _Nonrenewablegeneration _ _____ TWh 75 1 16 S N
Total district heat generation PJ 402 1120 1127 °
T Biofuels (solid, liquid, gaseous) PJ 0 0 39 25%
a Other renewables PJ 0 0 7 0% 2010 Ref RE
o NonrenewableDH PI__402 1120 1081 S
Total direct uses of energy PJ 1145 3 082 3072
DI ¢ bl Iy 2 3 5 B RE transport
> irect uses o renew.a .e energy Traditional biomass
§ Solar thermal - Buildings PJ 0 0 0 RE heat and other direct uses (modern)
0 i Solar thermal - Industry PJ 0 0 0
§ = Geothermal PJ 0 0 4
5 = Bioenergy (traditional) - Buildings PJ 2 3 0 CO2 emissions (Mt/yr)
g 1) Bioenergy (modern) - Buildings PJ 0 0 1 1000
° .g Bioenergy - Industry PJ 0 0 0
L} —
@ 'S Non-renewable - Buildings PJ 220 958 951
[} 3] 500
S Non-renewable - Industry PJ 833 1919 1915
& __Non-renewable BF/CO P/ 91 202 202
2 Total fuel consumption PJ 184 173 168 0 -
= e Liquid biofuels PJ 0 0 0 2010  Reference REmap
g g_ Conventional biogasoline PJ 0 0 0 Case
e = Advanced biogasoline PJ 0 0 0 B CO2 emissions Reductions
E Biodiesel (conventional and advanced) PJ 0 0 0
Biomethane PJ 0 0 0
|__Non-renewablefuels ./ U 184 173 188 Costs and savings (USD bin in 2030)
_Total final energy consumption (electricity, DH, direct uses)? P/ 1829 4456 4448
RE share in electricity generation 10% 20% 38% “u 2
RE share in district heat generation 0% 0% 4% 3 f -
RE share in Buildings - final energy use, direct uses (modern) 0% 0% 0% ' 0
RE share in Industry - final energy use, direct uses 0% 0% 0% * . 2
RE share in Transport fuels 0% 0% 0% a
| Shareof modernREINTFEC®  _ ____________________° % 2% 5%
0 System costs [USD bIn/yr in 2030] N/A N/A 1 6
% RE investment needs [USD bin/yr (2010-2030)] N/A 1 2 8
._g Investment support for renewables [USD bin/yr in 2030] N/A N/A 1.0 10
£ Savings from reduced externalities - air pollution (average)
= binyr in 2030] N/A N/A 84 : B
g [USD bin/yri H Savings from reduced extemnalities - air
2 Savings fr?m reduced externalities - CO, (USD 50/tonne CO2) N/A N/A 0.9 pollution and CO2
Bl [USD bin/yr in 2030] W System costs
[y CO2 emissions from energy [Mt/yr] 179 777 759

References for further consultation:
— Concept for transition of the Republic of Kazakhstan to Green Economy, Republic of Kazakhstan (2013).
- Kerimray, A. et al. (2015), “TIMES Kazakhstan: from a national to a regional analysis and modelling”, 1 June 2015, ETSAP Workshop. Abu Dhabi.
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Total installed power generation capacity GW 2 3 TEEC (El/yr) (Ieft) and share of
Renewable capacity GwW 1 2 3 A A
Hydropower (excl. pumped hydro) GW 1 1 1 modern REin TFEC (%) (right)
Wind Gw 0 0 1 & RE share (%) oy
Biofuels (solid, liquid, gaseous) Gw 0 0 0 10 607
- Solar PV GW 0 0 0 * 40%
2 csp Gw 0 0 0 05
é - Geothermal GwW 0 1 1 20%
8 -g: Marine, other GW 0 0 0 - :
° o Non-renewable capacity GwW 1 1 1 0.0 0%
& @  Totalelectricity generaton ~ Twh s 20 20 200 200 20%0
g 5 Renewable generation TWh 5 11 15 Rer:;::“ REap
® Hydropower TWh 3 3 3
2 Wind TWh 0 2 2
an Biofuels (solid, liquid, gaseous) TWh 0 0 0 Final RE use by sector (%) and
5 Solar PV TWh 0 0 1 total (PJ/yr)
° CSpP TWh 0 0 0
= Geothermal TWh 1 7 9 100% 261 488 801
Marine, other TWh 0 0 0 75% B}*J‘ [r—ﬁ
... _Nonrenewablegeneration ____________ TWh 2 8 5o 50% }?l ; L‘ %
Total district heat generation PJ 0 0 0 2 5 ﬁ' J S
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 0%
a Other renewables PJ 0 0 0 e Reference  REmap
Non-renewable DH PJ 0 0 0 Case
_._._._._._._._._._._.:r.‘;i;.l_&ir.;.c_t.a.s_é;.a.f_é;;&; _________________________ e pr—— Enaaraa i :55 ::hspor;
Direct uses of renewable energy PJ 393 445 186 RN IIOMESS: y '
*;T Solar thermal - Buildings PJ 0 2 3 ig Ezztearnd sHheraiRcesimoden)
:',, % Solar thermal - Industry PJ 0 0 1
§ E Geothermal PJ 0 0
s = Bioenergy (traditional) - Buildings PJ 393 391 0 ) CO2 emissions (Mt/yr)
[ 1) Bioenergy (modern) - Buildings PJ 0 51 171 25
'CT! ; Bioenergy - Industry PJ 0 0 12 20
@ 'S Non-renewable - Buildings PJ 14 44 44 15
E @ Non-renewable - Industry PJ 35 60 49 10
& __Non-renewable-8F/CO P/ O 0 0o 5 I
2 Total fuel consumption PJ 71 136 136 0
“ - Liquid biofuels PJ 0 1 3 2010 Reference  REmap
g §_ Conventional biogasoline PJ 0 1 1 Case
e = Advanced biogasoline PJ 0 0 3 W CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 0 0 0
Biomethane PJ 0 0 0
|__Non-renewablefuels L LECT— 1835 133 Costs and savings (USD bin in 2030)
Total final energy consumption (electricity, DH, direct uses)? P/ 535 5 485
RE share in electricity generation 70% 57% 74% 05
RE share in district heat generation 0% 0% 0%
RE share in Buildings - final energy use, direct uses (modern) 0% 11% 80% d o —
RE share in Industry - final energy use, direct uses 0% 0% 21% o
RE share in Transport fuels 0% 0% 2% : 05
_ Shareof modemREInTFEC® %% 12%  S0%
g System costs [USD bIn/yr in 2030] N/A N/A 0 10
= RE investment needs [USD bln/yr (2010-2030)] N/A 1 1 :
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 0.4 15
c Savings from reduced externalities - air pollution (average)
= X N/A N/A 13
i (VSO bln/yfr n 203;)] . | ( y ) ® Savings from reduced externalities - air
o Savings from reduced externalities - CO, (USD 50/tonne CO2 nollution and CO2
B (USD bin/yr in 2030] i i ot a Systém coste
[y CO2 emissions from energy [Mt/yr] 11 21 19

References for further consultation:

- Kenya Vision 2030, Government of Kenya, (2007). - 7S
- Updated Least Cost Power Development Plan — Study Period: 2011-2031, Energy Regulatory Commission A ﬂ
(2011).

- National Energy Policy (Draft), Ministry of Energy and Petroleum (2011).
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Total installed power generation capacity 43.6 45.5
Renewable capacity . 8.1 143
Hydropower (excl. pumped hydro) . 0.0 0.0
Wind . 3.7 3.8
E Biofuels (solid, liquid, gaseous) . 0.0 0.0
§ Solar PV . 33 41
8 CSP . 11 6.4
© - Geothermal . 0.0 0.0
% -g Marine, other X 0.0 0.0
g 0 Non-renewable capacity . 35.5 31.3
® & Totalelectricitygeneraion ~ TWh  57. 0 1461 1461
g 5 Renewable generation . 15.9 29.2
an Hydropower . 0.0 0.0
5 Wind . 7.5 7.6
& Biofuels (solid, liquid, gaseous) . 0.0 0.0
= Solar PV . 5.2 6.2
CSP . 3.2 15.4
Geothermal . 0.0 0.0
Marine, other . 0.0 0.0
Non-renewable generation 130.2 116.9

0, 0,
RE share in electricity generation 11% 20%

References for further consultation:
- Clean Energy Options, Modeling of Possible Deployment Scenarios, KISR (2015).
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Total installed power generation capacity GW 27 60 69 TFEC (Ejf\fr} (Ief‘t} and share of
Renewable capacity GW 3 14 29 . .
Hydropower (excl. pumped hydro) Gw 2 11 13 modern RE in TFEC (%} ("ght}
Wind GwW 0 0 1 & RE share [%]
Biofuels (solid, liquid, gaseous) Gw 1 2 6 4 - 20%
Solar PV GW 0 0 9
2 csp Gw 0 0 0 2 10%
§ - Geothermal GwW 0 0 0 .
3 -g: Marine, other GW 0 0 0 l
° o Non-renewable capacity GwW 24 46 40 0 0%
§ & Towlelectridtygeneration twh 1 Tisi T Tisr 2010 2030 2030
g § Renewable generation TWh 8 45 93 ReT; rence Remap
',:‘; & Hydropower TWh 6 34 41 %
2 Wind TWh 0 0 2
an Biofuels (solid, liquid, gaseous) TWh 2 11 33 Final RE use by sector (%} and
5 Solar PV TWh 0 1 15 total (ij\"}
a CSpP TWh 0 0
= Geothermal TWh 0 0 1 100% 95 185 495
Marine, other TWh 0 0 0 7594 - ||
... _Nonrenewablegeneration ____________ TWh _ 117 135 9% 50%
Total district heat generation PJ 0 0 0 259,
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 0%
a Other renewables PJ 0 0 0 2010 Reference  REmap
Non-renewable DH PJ 0 0 0 Case
_._._._._._._._._._._.:r.c_;f;.l_&ir.;c_t.[J;é;.a.f_é;éfé; _________________________ - T — - .$fa:ii:_|05r?;réiomass
Direct uses of renewable energy PJ 71 2 115 )
‘E Solar thermal - Buildings P 0 0 5 EE 221trearnd other direct uses (modern)
:',, % Solar thermal - Industry PJ 0 0 20
§ E Geothermal PJ 0 0 0
s = Bioenergy (traditional) - Buildings PJ 57 1 CO2 emissions (Mt/yr)
[ 1) Bioenergy (modern) - Buildings PJ 14 0 1 300
- .g Bioenergy - Industry PJ 0 0 85
& 5 Non-renewable - Buildings PJ 83 52 43 200
E @ Non-renewable - Industry PJ 373 686 584
& __Non-renewable-8F/CO Pl 0 0 o 10
2 Total fuel consumption PJ 704 1579 1533 0
“ o Liquid biofuels PJ 0 42 91 2010 Reference  REmap
g g_ Conventional biogasoline PJ 0 30 30 Case
i = Advanced biogasoline PJ 0 0 0 B CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 0 12 61
Biomethane PJ 0 0 0
_._ Non-renewablefuels | Py 704 ] 1538 1443 Costs and savings (USD bin in 2030)
_Total final energy consumption (electricity, DH, direct uses)? P/ 1651 2933 2911
RE share in electricity generation 6% 25% 50%
RE share in district heat generation 0% 0% 0% g
RE share in Buildings - final energy use, direct uses (modern) 9% 1% 18% 2
RE share in Industry - final energy use, direct uses 0% 0% 15% 3* _____ 0 -
RE share in Transport fuels 0% 3% 6% * é:J
| ShareofmodenREINTFEC® o 2% 6% . 17% __. &
0 System costs [USD bIn/yr in 2030] N/A N/A 2 5
% RE investment needs [USD bin/yr (2010-2030)] N/A 2 3
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 2.5 10
c Savings from reduced externalities - air pollution (average)
- X N/A N/A 4.7
© (UsD l?ln/yr in 2030] - W Savings from reduced extemnalities - air
§ Savings fr?m reduced externalities - CO2 (USD 50/tonne CO2) N/A N/A 28 pollution and CO2
Bl [USD bin/yr in 2030] B System costs
[y CO2 emissions from energy [Mt/yr] 179 263 206

References for further consultation:

- 4th ASEAN Energy Outlook (AEO4), ASEAN Centre for Energy (ACE) (2016).
- MALAYSIA COUNTRY PROFILES: ENERGY DATA AND POLICY, ACE (2015).

- Study on Asia potential of biofuel market, ERIA (2013).

- Technology roadmap, Solar Heating and Cooling, IEA (2012).




REmMap

A Renewable Energy Roadmap

Total installed power generation capacity GW 53 118
Renewable capacity GwW 13 38 102 TFEC (Ejh’r} (Ieﬁ:} and share of
Hydropower (excl. pumped hydro) GW 12 19 24 modern RE in TFEC (%) (right)
VYlnd B GW 0 11 29 o RE share (%)
Biofuels (solid, liquid, gaseous) Gw 0 1 3 10 30%
Solar PV GW 0 6 40
2 csp Gw 0 0 2 - 20%
§ 5 GethermaI GwW 1 1 4 g I - 10%
3 ] Marine, other GW 0 0 0
k-] 3 Non-renewable capacity GW 40 80 53 0 0%
& @  Totalelectricity generation ~~ Twh 259 602 603 2010 2030 2030
g 5 Renewable generation TWh 48 116 280 Reference Remap
B Hydropower TWh 37 52 72 Case
2 Wind TWh 1 38 92
[ Biofuels (solid, liquid, gaseous) TWh 3 4 15
g Solar PV TWh 0 13 66 Final RE use by sector (%) and
5 csp TWh 0 0 4 total (PJ/yr)
|.|=.| Geothermal TWh 7 9 32 460 806 1567
Marine, other TWh 0 0 0 100% | ] —
Non-renewable generation TWh 211 486 324 75%
""""""" Total district heatgeneration =~ P/ 0 0o o0  50%
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 25%
a Other renewables PJ 0 0 0 0%
. NoncrenewableDH P [ R o . 2010 Reference  REmap
Total direct uses of energy PJ 1491 2133 2109 Case
= Direct uses of renewable energy PJ 302 375 583 WRE tr.arnsport.
ﬁ Solar thermal - Buildings PJ 5 70 80 Traditional blomass.
- = RE heat and other direct uses (modern)
2 i Solar thermal - Industry PJ 0 13 59 RE power
g = Geothermal PJ 0 0 14
g E z!oenergy (traditional) - ‘Bu.lldlngs PJ 259 51 0 CO2 emissions (Mtfyr}
o Y ioenergy (modern) - Buildings PJ 0 216 230 750
- .g Bioenergy - Industry PJ 38 25 200
0 5 Non-renewable - Buildings PJ 402 590 583 500
3 @ Non-renewable - Industry PJ 788 1168 943
& __Non-renewable-8F/CO ! L0 0 o 0 I
2 Total fuel consumption PJ 2134 3266 3258 0
“ - Liquid biofuels PJ 17 75 128 2010 Reference  REmap
= §_ Conventional biogasoline PJ 17 53 70 Case
L é Aqva.nced biogaso{ine i 0 0 17 M C0O2 emissions Reductions
= Biodiesel (conventional and advanced) PJ 0 22 42
Biomethane PJ 0 0 0
Non-renewable fuels PJ 2118 3190 3129 . .
Total final energy consumption (electiiy, D, direct uses)* 1 4503 7353 7334 Costs and savings (USD bin in 2030)
RE share in electricity generation 18% 19% 46% ) 25
RE share in district heat generation 0% 0% 0% é f
RE share in Buildings - final energy use, direct uses (modern) 1% 31% 35% 0 o 0.0
RE share in Industry - final energy use, direct uses 5% 3% 22% *é 25 -
RE share in Transport fuels 1% 2% 4% _ﬁ ’
| _ Shareof modernREINTFEC®  _ ___________________ /' A% 10% 21% 5.0
0 System costs [USD bin/yr in 2030] N/A N/A -2
% RE investment needs [USD bin/yr (2010-2030)] N/A 3 10 7.5
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 2.2 10.0
£ Savings from reduced externalities - air pollution (average) N/A N/A 24
i [USD bln/yr in 2030] m Savings from reduced extenalities - air
E Savings from reduced externalities - CO (USD 50/tonne CO2) N/A N/A 59 pollution and CO2
a [USD bln/yr in 2030] W System costs
[y CO2 emissions from energy [Mt/yr] 369 619 515

References for further consultation:
- Energy Demand and Supply Outlook 5th Edition, APEC (2014).
- Prospectiva de Energias Renovables 2012-2026 by the Mexican Energy Secretariat (SENER).
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ToRtaI insta::ed pow:r generation capacity gw (25111 izz 291: TFEC (Ejf\fr} (Ief‘t} and share of
enewable capacity . . . A .
Hydropower (excl. pumped hydro) Gw 1.8 3.3 3.4 modern RE in TFEC (%} ("ght}
Wind GW 0.3 5.2 10.1 & RE share [%]
Biofuels (solid, liquid, gaseous) Gw 0.0 0.0 0.5 15 20%
Solar PV Gw 0.0 2.7 4.4 -
2 CsP Gw 0.0 3.1 3.1 1o Lo
8 - Geothermal Gw 00 0.0 0.0 05 - ’
8 ] Marine, other GW 0.0 0.0 0.0
° o Non-renewable capacity GwW 4.3 10.4 8.3 0.0 0%
& @  Totalelectricity generaton =~ Twh 250 788 874 2010 2030 2030
S 3 Renewable generation TWh 4.1 26.5 48.5 Reference Remap
B & Hydropower TWh 3.5 4.0 4.1 Case
2 Wind TWh 0.7 11.0 27.0
gan Biofuels (solid, liquid, gaseous) TWh 0.0 0.0 2.8 Final RE use by sector (%} and
5 Solar PV TWh 0.0 4.5 7.6 total (ij\"}
a CSP TWh 0.0 7.0 7.0
= Geothermal TWh 0.0 0.0 0.0 100% 131 144 185
Marine, other TWh 0.0 0.0 0.0 _—
Non-renewable generation TWh 20.9 52.3 38.9 °
""""""" Total district heatgeneraton =~ P/ 00 00 00  50%
T Biofuels (solid, liquid, gaseous) PJ 0.0 0.0 0.0 25%
= Other renewables PJ 0.0 0.0 0.0 0%
o MNon-remewableDH P00 00 . 00 2010 Reference  REmap
Total direct uses of energy PJ 307.1 594.3 527.6 Case
. B RE transport
> Direct uses of renew.ab.le energy PJ 117.5 68.0 45.0 Traditional biomass
. § Solar thermal - Buildings PJ 0.0 0.0 7.0 RE heat and other direct uses (modern)
" £ Solar thermal - Industry PJ 0.0 0.0 10.0
) = Geothermal PJ 0.0 0.0 0.0
s = Bioenergy (traditional) - Buildings PJ 108.9 60.8 0.8 CO2 emissions (Mt/yr)
[ 1) Bioenergy (modern) - Buildings PJ 5.4 4.2 24.2 100
'CT! ; Bioenergy - Industry PJ 3.1 3.1 3.1
@ 'S Non-renewable - Buildings PJ 66.5 293.3 260.8
3 @ Non-renewable - Industry PJ 123.1 233.0 221.9 50
& __Non-renewable -8F/CO_ P00 00 00
2 Total fuel consumption PJ 277.2 305.5 270.0
o - Liquid biofuels PJ 0.0 0.0 0.0 0
g §_ Conventional biogasoline PJ 0.0 0.0 0.0 2010 Refg;se:ce REmap
[ = Advanced biogasoline PJ 0.0 0.0 0.0 B CO2 emissions Reductions
E Biodiesel (conventional and advanced) PJ 0.0 0.0 0.0
Biomethane PJ 0.0 0.0 0.0
_._Non-renewablefuels | Py 217 305 . 270 Costs and savings (USD bin in 2030)
_Total final energy consumption (electricity, DH, directuses)? P/ 753 1214 1139
RE share in electricity generation 16% 34% 55% )
RE share in district heat generation 0% 0% 0% é T 1
RE share in Buildings - final energy use, direct uses (modern) 3% 1% 11% T 0 e—
RE share in Industry - final energy use, direct uses 2% 1% 6% 2 1
RE share in Transport fuels 0% 0% 0% h%) )
| ShareofmodernREINTFEC®  _ ____________________° 3% L J— 16%
0 System costs [USD bIn/yr in 2030] N/A N/A -0.2 3
% RE investment needs [USD bin/yr (2010-2030)] N/A 1 2 4
._g Investment support for renewables [USD bin/yr in 2030] N/A N/A 0.4 <
c Savings from reduced externalities - air pollution (average)
= X N/A N/A 3.1
© [USD bin/yr in 2030] m Savings from reduced extenalities - air
§ [Uzgvki;\f;yfrr?nng?z;;ced externalities - CO; (USD 50/tonne CO2) N/A N/A 1.0 . gollution and CO2
c ystem costs
[y CO2 emissions from energy [Mt/yr] 56 97 76

References for further consultation:

- Etude Prospective de la Demande D’Energie a L'Horizon 2030, Ministry of Energy, Mines, Water and Environm 013)
- Energie 2030: Quelles options pour le Maroc, Planning Commission. i ﬂ 6} @
- Intended Nationally Determined Contribution (INDC), Government of Morocco (2015).
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Total installed power generation capacity GW 6 29 TFEC (EJ/yr) (left) and share of
Renewable capacity Gw 2 11 28 modern RE in TFEC (%} (right}
Hydropower (excl. pumped hydro) Gw 2 8 10
Wind GwW 0 0 1 * RE share (%
0 e 10 (%) 40%
Biofuels (solid, liquid, gaseous) GwW 0 0
Solar PV GW 0 4 16 -
2 csp 6w 0 0 2 5 - 20%
3 - Geothermal GW 0 0 0
Q o . L
8 5 Marine, other GW 0 0 0 .
© 8  Nonrenewablecapacty . w4 8] 2 Y e o
© @ Total electricity generation TWh 21 141 141
p H R bl B Wh 6 39 24 Reference Remap
o o enewable generation Case
E Hydropower TWh 5 33 43
g Wind TWh 0 0 3
g)o Biofuels (solid, liquid, gaseous) TWh 0 0 0 Final RE use by sector (%) and
°>.° Solar PV TWh 1 6 24 total (Pnyr}
g oF Twh 0 2 2 3763 2660 2372
= Geothermal TWh 0 0 0 100% e
Marine, other TWh 0 0 0 75%
Non-renewable generation TWh 15 103 68 50%
____________________________________________________________________________________________ .
Total district heat generation PJ 0 (1] 0 23;0
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 ° 2010 Reference  REmap
= Other renewables PJ 0 0 0 Case
. NonrenewableDH P 0 .. 0 .. 0. m RE transport
Total direct uses of energy PJ 3821 5097 4130 Traditional biomass
> Direct uses of renewable energy PJ 3746 2531 1800 RE heat and other direct uses (modern)
= Solar thermal - Buildings PJ 0 159 170 RE power
0 -§ Solar thermal - Industry PJ 0 64 343
§ S Geothermal PJ 0 0 0
£ < Bioenergy (traditional) - Buildings PJ 2813 1978 450 200 CO2 emissions (Mt/yr)
g Y Bioenergy (modern) - Buildings PJ 554 331 830
© .% Bioenergy - Industry PJ 379 0 6
@ 5 Non-renewable - Buildings PJ 26 546 609
»n o 200
= Non-renewable - Industry PJ 50 2020 1721
& __ Nonrenewable-BF/CO | L O .0 0
g Total fuel consumption PJ 1941 1946 0 |
9 Liquid biofuels PJ 0 327 2010 Reference  REmap
g Conventional biogasoline PJ 0 194 Case
i Advanced biogasoline PJ 0 0 B CO2 emissions Reductions
Biodiesel (conventional and advanced) PJ 0 132
Biomethane PJ 0 0

Non-renewable fuels

Costs and savings (USD bin in 2030)

RE share in district heat generation 19% 19% ?3‘ T 2

RE share in Buildings - final energy use, direct uses (modern) 16% 49% S 0

RE share in Industry - final energy use, direct uses 3% 17% * EJ 2 -

RE share in Transport fuels 0% 17% g 4

Share of modern RE in TFEC 3 9% 29% .
___S;sEe_m_c_os_ts_EU_SI_)_I;)I_n7y_r|_n_2f)§Oi ....................................................... .I\_I./l_q._._._._._._.__.s ______ 6

RE investment needs [USD bin/yr (2010-2030)] 3 6 8

Investment support for renewables [USD bin/yr in 2030] N/A 0.1 10

Savings from reduced externalities - air pollution (average) N/A 6.4

[USD bin/yr in 2030]

Savings from reduced externalities - CO2 (USD 50/tonne CO2)
[USD bin/yr in 2030]

CO2 emissions from energy [Mt/yr] 40 361 312

References for further consultation:
- Africa 2030: Roadmap for a Renewable Energy Future; Renewable Energy Zones for the Africa Clean Energy Corridor, IRENA (2015).

- The Nigerian Energy Sector, GIZ (2015). pe ﬁ 4
- Sustainable Energy for All Action Agenda, ICREEE (2015). A Q

- Draft National Renewable Energy and Energy Efficiency Policy, Energy Commission of Nigeria (2014).

W Savings from reduced extemnalities - air
pollution and CO2
B System costs

Financial indicators



REmMap

A Renewable Energy Roadmap

Total installed power generation capacity GW 36 54 63 TFEC (Ejf\fr} (Ief‘t} and share of
Renewable capacity GW 5 16 31 . .
Hydropower (excl. pumped hydro) Gw 2 1 2 modern RE in TFEC (%} ("ght}
Wind GW 2 8 17 = RE share (%)
Biofuels (solid, liquid, gaseous) Gw 0 5 8 4 30%
Solar PV Gw 0 3 5 d S0
2 csp Gw 0 0 0 ) - °
§ 5 Geothermal GwW 0 0 0 10%
3 ] Marine, other GW 0 0 0
o o Non-renewable capacity GW 31 38 32 0 0%
& @  Totalelectricity generaton ~ Twh 157 216 217 2010 2030 2020
g § Renewable generation TWh 11 42 84 Ref;rence Remap
".:\; & Hydropower TWh 3 3 5 o
Eci Wind TWh 2 18 43
g’o Biofuels (solid, liquid, gaseous) TWh 6 18 32 Final RE use by sector (%} and
5 Solar PV TWh 0 2 total (ij\"}
a CSP TWh 0 0 1
= Geothermal TWh 0 0 0 100% 261 488 801
Marine, other TWh 0 0 0 759% | || |
... _Nonrenewablegeneration ___________ TWh 146 s 18 o,
Total district heat generation PJ 344 513 471
T Biofuels (solid, liquid, gaseous) PJ 13 41 93 25%
a Other renewables PJ 0 14 17 0% 2010 Reference  REma
o Non-renewableDH PI__ 331 48 61 Case ’
Total direct uses of energy PJ 1238 1276 1269
=~ Direct uses of renewable energy PJ 184 253 356 W RE transport Traditional biomass
ﬁ Solar thermal - Buildings PJ 0 26 45 RE power
:',, % Solar thermal - Industry PJ 0 0 10
§ E Geothermal PJ 1 0 0
s = Bioenergy (traditional) - Buildings PJ 0 0 0 CO2 emissions (Mt/yr)
[ 1) Bioenergy (modern) - Buildings PJ 122 155 170 400
'CT! ; Bioenergy - Industry PJ 61 72 130
@ 'S Non-renewable - Buildings PJ 627 428 375
[} 3] 200
S Non-renewable - Industry PJ 342 491 434
& __Non-renewable BF/CO P/ 8 104 104 I I I
2 Total fuel consumption PJ 698 907 907 0
“ - Liquid biofuels PJ 37 71 103 2010 Reference  REmap
g §_ Conventional biogasoline PJ 12 11 14 Case
i = Advanced biogasoline PJ 0 15 20 B CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 25 45 70
Biomethane PJ 0 0 6
. Non-renewablefuels | Py 661 835 . 799 Costs and savings (USD bin in 2030)
_Total final energy consumption (electricity, DH, direct uses) P/ 2808 3375 3367
RE share in electricity generation 7% 19% 39%
RE share in district heat generation 4% 11% 23% 6
RE share in Buildings - final energy use, direct uses (modern) 16% 30% 37% 2 4
RE share in Industry - final energy use, direct uses 15% 13% 24% S T 2 -
RE share in Transport fuels 5% 8% 12% 3 0
__ ShareofmodemREINTFEC® 0% 1% 25% v 2
0 System costs [USD bin/yr in 2030] N/A N/A 4 _ﬁ) a
% RE investment needs [USD bin/yr (2010-2030)] N/A 2 4 6
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 2.9 8
c Savings from reduced externalities - air pollution (average)
- X N/A N/A 4.1
© (UsD l?ln/yr in 2030] - W Savings from reduced extemnalities - air
2 Savings frcf)m reduced externalities - CO, (USD 50/tonne CO2) N/A N/A 27 pollution and CO2
B8 [USD bin/yr in 2030] m System costs
[y CO2 emissions from energy [Mt/yr] 284 301 248

References for further consultation:

- Ministry of Economy (2010), National Renewable Energy Action Plan (NREAP). £ %
- Krajowa Agencja Poszanowania Energii (KAPE) (2013), Prognoza zapotrzebowania na paliwa i energie do “ ﬁ @
2050 roku (Forecast of fuels and energy demand until 2050), KAPE, Warsaw.
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Total installed power generation capacity GW 138
Renewable capacity GwW 7 41 101 TREC (E)/yr) _(Ieﬁ:} ando Sha_re of
Hydropower (excl. pumped hydro) GW 6 7 7 modern RE in TFEC (’{’} ("ght}
Wind GW 0 13 27 o RE share (%) )
Biofuels (solid, liquid, gaseous) GwW 0 5 5 10 30%
lar PV w 1 17 1
- Solar G 6 - 20%
= csp GW 0 0 0 5
é - Geothermal Gw 0 0 0 - 10%
© S Marine, other GW 0 0 1
° Q - 0 0%
o o Non-renewable capacity GW 67 97 79
< T RTRRRROR e e 656 S Bl b RS e et 2010 2030 2030
(] () Total electricity generation TWh 480 738 748
p 3 A Reference Remap
° enewable generation
° S R bl t TWh 6 76 207 Case
"E Hydropower TWh 4 5 5
g Wind TWh 1 27 89
(7] Biofuels (solid, liquid, gaseous) TWh 1 23 23 . o
(-1:]
= Solar PV TWh 1 20 & Final RE use L:y sector (%) and
z csp TWh 0 0 0 total (PJ/yr)
< Geothermal TWh 0 0 3 139 799 1338
= 100% —
Marine, other TWh 0 2 6 750/0 — —
... _Nonrenewablegeneration _________ TWh _ 475 662 _ 41 o
Total district heat generation PJ 172 305 305 2 50/0
T Biofuels (solid, liquid, gaseous) PJ 20 22 22 00/0
= Other renewables PJ 0 20 20 ’ 2010 Reference  REmap
oo NonrenewableDH P12 263 263 Case
Total direct uses of energy PJ 2526 2 889 2 809 . )
- Direct uses of renewable energy PJ 97 477 517 m RE transport Traditional biomass
*E Solar thermal - Buildings PJ 1 57 57 RE power
0 -§ Solar thermal - Industry PJ 0 19 38
§ = Geothermal P 2 85 107
P = Bioenergy (traditional) - Buildings PJ 0 0 0 CO2 emissions (Mtfyr}
g o Bioenergy (modern) - Buildings ] 3 11 11 600
T .g Bioenergy - Industry PJ 91 306 306
L} —
o = Non-renewable - Buildings PJ 831 912 843 400
"
S @ Non-renewable - Industry PJ 1136 1037 987
8 _ Nonrenewable-BF/CO_ A 42 42 42 0
2 Total fuel consumption PJ 1539 1436 1409 0
“ o Liquid biofuels PJ 15 59 132 2010 Reference  REmap
g g_ Conventional biogasoline PJ 1 0 13 Case
[ = Advanced biogasoline PJ 0 0 0 B CO2 emissions Reductions
"_E Biodiesel (conventional and advanced) PJ 14 59 119
Biomethane PJ 0 0 0

Non-renewable fuels

Costs and savings (USD bin in 2030)

RE share in district heat generation 11% 14% 14% z 5

RE share in Buildings - final energy use, direct uses (modern) 1% 13% 13% 3 T

RE share in Industry - final energy use, direct uses 7% 25% 28% o 0

RE share in Transport fuels 1% 4% 9% l &

_ ShareofmodenREINTFEC® 3% 12% 20% g °

2 System costs [USD bln/yr in 2030] N/A N/A 0
2 RE investment needs [USD bin/yr (2010-2030)] N/A 6 14 10
2 Investment support for renewables [USD bln/yr in 2030] N/A N/A 2.3
-g Savings from reduced externalities - air pollution (average) 15
&= [USD bin/yr in 2030] N/A /A 49 . o
'g Savings from reduced externalities - CO2 (USD 50/tonne CO2) ™ Savings from reduced extemnalities - air
& [USD blf/yr in 2030] z A KA >7 pollution and C02
c B System costs
[y CO2 emissions from energy [Mt/yr] 504 493 378

References for further consultation:

- Korea 2nd Energy Master Plan, Outlook & Policies to 2035, MOTIE (2014).

- The 4th Renewable Energy Scheme, MOTIE (2014).

- An Analysis of Long-term Scenarios for the Transition to Renewable Energy in the Korean Electricity Sector, Park, Yun, and Jeon (2013).
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Total installed power generation capacity GW 231 285 294 TFEC (EJNT} (Ief‘t} and share of
Renewable capacity GW 47 66 76 modern RE in TEEC (%} (right}
Hydropower (excl. pumped hydro) Gw 47 58 58
Wind GW 0 4 5 * RE share (%)
. A 30 10%
Biofuels (solid, liquid, gaseous) Gw 0 2 7
Solar PV ("% 0 2 5 20 =n
o csp Gw 0 0 0 - 5%
§ . Geothermal GW 0 0 1 10
3 -g: Marine, other GW 0 0 0
Q,
© o Non-renewable capacity GW 183 220 218 0 0%
c R -~~~ === e e e e e S et e S s 2010 2030 2030
(] ) Total electricity generation TWh 1036 1352 1379
p 3 . Reference Remap
o o Renewable generation TWh 170 243 276 Case
® Hydropower TWh 166 227 227
2 Wind TWh 0 8 11
an Biofuels (solid, liquid, gaseous) TWh 3 6 28 Final RE use by sector (%} and
5 Solar PV TWh 0 2 5 total (ijvr}
° CSP TWh 0 0 0
633 1242 1672
= Geothermal TWh 1 1 6 100% - e
Marine, other TWh 0 0 0 75%
... _Nonrenewablegeneration _ ______ TWh _ 86 1109 1103 gpy
Total district heat generation PJ 5674 7 305 7 305 25%
T Biofuels (solid, liquid, gaseous) PJ 120 162 395 0%
a Other renewables PJ 0 0 0 2010 Reference  REmap
fmeicmiemie—.Non-renewableDH Pl 3554 7143 62910 RE Case
Total direct uses of energy PJ 5426 8 807 8782 .Trat:lriirosﬁe:::rlt:iomass
= Direct uses of renewable energy PJ 91 248 318 RE heat and other direct uses (modern)
ﬁ Solar thermal - Buildings PJ 0 0 0 RE power
0 -§ Solar thermal - Industry PJ 0 0 0
§ = Geothermal PJ 0 0 0
5 £ Bioenergy (traditional) - Buildings PJ 76 120 0 CO2 emissions (Mt/yr)
g 1) Bioenergy (modern) - Buildings PJ 0 0 190 2000
° .g Bioenergy - Industry PJ 15 128 128
L} —
@ 'S Non-renewable - Buildings PJ 2 255 3034 2939
[} @ 1000
S Non-renewable - Industry PJ 2233 3386 3386
% __Non-renewable-BF/CO P/ ___ 86 2138 2138
2 Total fuel consumption PJ 3733 5401 5400 0
& R
“ o Liquid blo.fuels . ‘ PJ 0 200 288 2010 Reference  REmap
g o Conventional biogasoline PJ 0 200 200 C
= =% B B . ase .
[ = Advanced biogasoline PJ 0 0 0 W CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 0 0 88
Biomethane PJ 0 0 0
|_Non-renewablefuels ./ Pl 3733 5201 5112 Costs and savings (USD bin in 2030)
_Total final energy consumption (electricity, DH, direct uses)? P/ 16932 24336 24311
RE share in electricity generation 16% 18% 20% P 1
RE share in district heat generation 2% 2% 5% 3 T
)
RE share in Buildings - final energy use, direct uses (modern) 0% 0% 6% 0 o 0
RE share in Industry - final energy use, direct uses 1% 4% 4% l ";J -
RE share in Transport fuels 0% 4% 5% % 1
| _ ShareofmodernREINTFEC®  _ ____________________° 3% S 7% 2
0 System costs [USD bin/yr in 2030] N/A N/A -1
% RE investment needs [USD bin/yr (2010-2030)] N/A 13 14 3
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 2.2 a
£ Savings from reduced externalities - air pollution (average) N/A N/A 15
® [USD bin/yr in 2030] ' m Savings from reduced extermnalities - air
g Savings fr?m reduced externalities - CO, (USD 50/tonne CO2) N/A N/A 17 pollution and CO2
a [USD bln/yr in 2030] W System costs
[y CO2 emissions from energy [Mt/yr] 1384 1843 1810

References for further consultation:

- Energy Strategy of Russia for the period up to 2035, Ministry of Energy of the Russian Federation (2010). £ %
- Draft results of the Energy Strategy of Russia for the period up to 2030 (2016). @ . @
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Energy generation and capacity

Total installed power generation capacity

Renewable capacity
Hydropower (excl. pumped hydro)
Wind
Biofuels (solid, liquid, gaseous)
Solar PV
CSP
Geothermal
Marine, other

Non-renewable capacity

Total electricity generation

Renewable generation
Hydropower
Wind
Biofuels (solid, liquid, gaseous)
Solar PV
CSp
Geothermal
Marine, other

Non-renewable generation

Power sector

Total district heat generation
Biofuels (solid, liquid, gaseous)
Other renewables
Non-renewable DH

Financial indicators

Total direct uses of energy
Direct uses of renewable energy
Solar thermal - Buildings
Solar thermal - Industry
Geothermal
Bioenergy (traditional) - Buildings
Bioenergy (modern) - Buildings
Bioenergy - Industry
Non-renewable - Buildings
Non-renewable - Industry
Non-renewable - BF/CO
Total fuel consumption
Liquid biofuels
Conventional biogasoline
Advanced biogasoline
Biodiesel (conventional and advanced)
Biomethane
Non-renewable fuels

RE share in electricity generation
RE share in district heat generation

RE share in Buildings - final energy use, direct uses (modern)

RE share in Industry - final energy use, direct uses
RE share in Transport fuels

Share of modern RE in TFEC 3

System costs [USD bln/yr in 2030]

RE investment needs [USD bin/yr (2010-2030)]

Investment support for renewables [USD bln/yr in 2030]
Savings from reduced externalities - air pollution (average)
[USD bin/yr in 2030]

Savings from reduced externalities - CO2 (USD 50/tonne CO2)

[USD bIn/yr in 2030]

CO2 emissions from energy [Mt/yr]

1.1
465

References for further consultation:
- Saudi Arabia's Renewable Energy Strategy and Solar Energy Deployment Roadmap, KACARE (2013).

- Geothermal Development Roadmap for the Kingdom of Saudi Arabia, Hashem (2012).

- Prospects of Renewable Energy to Promoto Zero-Energy Residential Buildings in the KSA, Alrashed and Asif

International Renewable Energy Agency

TFEC (EJ/yr) (left) and share of
modern RE in TFEC (%) (right)

* RE share (%)

6 10%
. -

- 5%
2
0 0%

2010 2030 2030
Reference Remap
Case

Final RE use by sector (%) and
total (PJ/yr)

100% 0.2 245 402
o

75%
50%
25%
0%
2010 Reference
Case

REmap

Traditional biomass  mRE transport

CO2 emissions (Mt/yr)

500
250
0
2010 Reference  REmap
Case
W CO2 emissions Reductions

Costs and savings (USD bin in 2030)

Savings |
5] o

10

W Savings from reduced extemnalities - air
pollution and CO2
B System costs
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ToRtaI instabllled pow:r generation capacity gw 317 Z; - TFEC (Ejf\fr} (Ief‘t} and share of
enewable capacity A .
Hydropower (excl. pumped hydro) Gw 1 1 1 modern RE in TFEC (%} ("ght}
Wind GW 0 8 & RE share [%]
Biofuels (solid, liquid, gaseous) Gw 0 1 3 6 30%
Solar PV ("% 0 10 25
2 CsP Gw 0 3 5 4 — 20%
§ 5 Geothermal Gw 0 0 0 2 l - 10%
3 ] Marine, other GW 0 0 0
° o Non-renewable capacity GwW 36 57 50 0 0%
§ & Totalelectrictygeneraton  twh 250 ass T Taso 2010 2030 2030
S § Renewable generation TWh 4 48 98 Ref; rence Remap
',":‘; & Hydropower TWh 4 4 4 a5
g Wind TWh 0 11 22
an Biofuels (solid, liquid, gaseous) TWh 0 5 16 Final RE use by sector (%} and
5 Solar PV TWh 0 17 39 total (ij\"}
a CSP TWh 0 11 18
= Geothermal TWh 0 0 0 100% 463 608 1338
Marine, other TWh 0 0 0 75%
Non-renewable generation TWh 255 390 341 50%
""""""" Total district heatgeneration =~ P/ 0 0 0  25%
Biofuels (solid, liquid, gaseous) PJ 0 0 0 0%
E Other renewables PJ 0 0 0 2010 Re?ar:ence REMap
Non-renewable DH PJ 0 0 0
___________:n;t;I_d;r;c_t:‘s_e;;f_e;‘;réy_ _________________________ p_j _____ 1_1_8§ ........ 1 _457_ ........ ii7_7 ..... mRE tr:af'lsport.
Direct uses of renewable energy PJ 451 445 487 ;Eaﬁ;t;??:dbg?:f;ire ct uses (modern)
*E Solar thermal - Buildings PJ 3 4 75 RE power
:',, % Solar thermal - Industry PJ 0 0 26
§ E Geothermal (Buildings and Industry) PJ 0 0 0
s = Bioenergy (traditional) - Buildings PJ 237 219 33 CO2 emissions (Mt/yr)
[ 1) Bioenergy (modern) - Buildings PJ 133 123 170 600
- .g Bioenergy - Industry PJ 78 99 184
&, 5 Non-renewable - Buildings PJ 175 153 70 400
3 @ Non-renewable - Industry PJ 587 829 720 200 I
& __Non-renewable-8F/CO P -24 0 o
Q:J Total fuel consumption PJ 740 1524 1497 0
“ - Liquid biofuels PJ 0 0 31 2010 Reference  REmap
g §_ Conventional biogasoline PJ 0 0 16 Case
[ = Advanced biogasoline PJ 0 0 0 B CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 0 0 15
Biomethane PJ 0 0 0
_._Non-renewablefuels | Py 740 ] 1524 1466 Costs and savings (USD bin in 2030)
Total finale energy consumption (electricity, DH, directuses)? P/ 2682 449 4239
RE share in electricity generation 2% 11% 22%
RE share in district heat generation N/A N/A N/A ?3' T 5
RE share in Buildings - final energy use, direct uses (modern) 25% 25% 70% il B 0
RE share in Industry - final energy use, direct uses 12% 11% 23% o
RE share in Transport fuels 0% 0% 2% % 5
_ Shareof modemREInTFEC® 8 % 19% TS
0 System costs [USD bIn/yr in 2030] N/A N/A 0
% RE investment needs [USD bin/yr (2010-2030)] N/A 2 5 15
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 3.5 50
c Savings from reduced externalities - air pollution (average)
= X N/A N/A 16.6
© (UsD l?ln/yr in 2030] - W Savings from reduced extemnalities - air
2 Savings fr?m reduced externalities - CO2 (USD 50/tonne CO2) N/A N/A 31 pollution and CO2
B8 [USD bin/yr in 2030] m System costs
[y CO2 emissions from energy [Mt/yr] 361 509 447

References for further consultation:
- Draft 2012 on Integrated Energy Planning (2012).
- IRP 2010-2030, update report, DOE (2013).
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Total installed power generation capacity 42 a4
Renewable capacity 29 33 TFEC (EJ/yr) (left) and share of
Hydropower (excl. pumped hydro) 17 20 modern RE in TFEC (%) (right)
Wind 7 7 « RE share (%)
Biofuels (solid, liquid, gaseous) 5 6 15 100%
Solar PV 0 0
2 csp 0 0 10 - - i
g - Geothermal 0 0 05 0%
Q ° i .
3 ] Marine, other 0 0
- o Non-renewable capacity 13 11 0.0 0%
& @  Totalelectricity generation ~~ Twh 148 1 194 198 2010 2030 2030
S 5 Renewable generation 120 136 Reference Remap
B Hydropower 69 82 Case
2 Wind 12 12
% g('j::?\s/(m“d’ Niquid, gaseous) 309 22 Final RE use by sector (%) and
z Ccsp 0 0 total (PJ/yr)
= Geothermal 0 0 1002 663 774 1007
Marine, other 0 0 . | | -
Non-renewable generation 74 62 75%
""""""" Total district heat generation =~ P/ 204 170 194  50%
T Biofuels (solid, liquid, gaseous) 157 186 25%
a Other renewables 1 1 0%
e Non-renewableDH  P) 54 ] 2 8 .. 2010 Reference  REmap
Total direct uses of energy 482 453 Case
- Direct uses of renewable energy 304 382 B RE transport
ﬁ Solar thermal - Buildings 0 0 Traditional biomass
:',, % Solar thermal - Industry 0 0
§ E Geothermal 0 0
g E z;zz:z:gy (tradltlona_l) - ‘Bu.lldlngs 0 0 CO2 emissions (Mtfyr}
[ 1) gy (modern) - Buildings 55 55 50
'CT! .g Bioenergy - Industry PJ 194 248 326
@ 'S Non-renewable - Buildings PJ 36 37 8
3 @ Non-renewable - Industry PJ 97 141 63 25
% _Nonvenewable BF/CO__ | P4 o o I I I
2 Total fuel consumption PJ 319 297 297 5
[ Liquid biofuels PJ 17 10 99
"_:“ §_ Conventional biogasoline PJ 3 2 2 2010 Rezaarseence REmap
e = Advanced biogasoline PJ 0 3 25 B CO?2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 14 5 72
Biomethane PJ 0 5 8
Non-renewable fuels PJ 302 282 190 . .
Totalfinalenergy consumption(electricity, OF, drectuses)* Py 1400 1423 11y oSt and savings (USDbin in 2030)
RE share in electricity generation 56% 62% 69%
RE share in district heat generation 74% 93% 96%
RE share in Buildings - final energy use, direct uses (modern) 46% 60% 87% ) 1
RE share in Industry - final energy use, direct uses 67% 64% 84% ?3'
RE share in Transport fuels 5% 5% 37% = 0
. Shareofmodern REINTFEC® A% 4% 70% . Ve
(4 System costs [USD bin/yr in 2030] N/A N/A =1l z 1
% RE investment needs [USD bin/yr (2010-2030)] N/A 2 3 <
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 0.4 5
E [U:gv;’r;f/syfrrionngz?;;ced externalities - air pollution (average) N/A N/A 03
'g Savings from reduced externalities - CO (USD 50/tonne CO2) m Savings from reduced extemalities - air
g (USD bin/yr in 2030] N/A N/A 0.8 pollution and CO2
c M System costs
[y CO2 emissions from energy [Mt/yr] 41 38 22

References for further consultation:

- Energy in Sweden 2015, Swedish Energy Agency (2015).

- The Advanced Energy [r]evolution, Greenpeace International, European Renewable Energy Council (2011).
- National Renewable Energy Action Plan (NREAP), Sweden submitted to EC (2012).
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Total installed power generation capacity GW 0.01 0.03 0.09
Renewable capacity Gw 0.00 0.01 0.12 TFEC (EJ/yr) (left) and share of
Hydropower (excl. pumped hydro) GW 000 0.00 0.00 modern RE in TFEC (%) (right)
Wind GW 0.00 0.00 0.00 « RE share (%)
Biofuels (solid, liquid, gaseous) GW 0.00 0.00 0.00 0.006 - 20%
Solar PV GW 0.00 0.01 0.12
2 csp 6w 0.00 0.00 0.00 0.004 )
g a Geothermal GW 000 0.00 000 oo 10%
8 -g: Marine, other Gw 0.00 0.00 0.00 ' -
z @ __ Nonrenewablecapacity ew_ 001 003 _ __:003__ 0000 0%
© ) Total electricity generation TWh 0.06 0.12 0.36 2010 2030 2030
g 5 Renewable generation TWh 0.00 0.01 0.14 Reference Remap
".:‘; Hydropower TWh 0.00 0.00 0.00 Case
E Wind TWh 0.00 0.00 0.00
[ Biofuels (solid, liquid, gaseous TWh 0.00 0.00 0.00 .
g Solar PV( W8 ) TWh 0.00 001 014 Final RE use by sector (%) and
z csp TWh 0.0 0.00 0.00 total (PJ/yr)
= Geothermal TWh 0.00 0.00 0.00 100% 0.1 0.2 0.7
Marine, other TWh  0.00 0.00 0.00 ’ [ | [ |
Non-renewable generation TWh 0.06 0.11 0.22 75%
""""""" Total district heat generation =~ P/ 000 000 000  50%
T Biofuels (solid, liquid, gaseous) PJ 0.00 0.00 0.00 25%
= Other renewables PJ 0.00 0.00 0.00 0%
. Non-renewableDH Pl 000 000 000 2010 Reference  REmap
Total direct uses of energy PJ 2.60 2.65 2.59 Case
=~ Direct uses of renewable energy PJ 0.10 0.15 0.50 B RE transport Traditional biomass
2 Solar thermal - Buildings pJ 0.00 0.00 0.25 RE power
:',, % Solar thermal - Industry PJ 0.00 0.00 0.10
) = Geothermal PJ 0.00 0.00 0.00
s = Bioenergy (traditional) - Buildings PJ 0.00 0.00 0.00 CO2 emissions (Mtfyr}
[ 1) Bioenergy (modern) - Buildings PJ 0.05 0.07 0.07 0.4
'CT! .g Bioenergy - Industry PJ 0.05 0.08 0.08
@ 'S Non-renewable - Buildings PJ 1.50 1.50 1.21
3 @ Non-renewable - Industry PJ 1.00 1.00 0.88 0.2
& __Non-renewable -BF/CO P/ 000 000 000
Mot b oo oo o 00 -
iquid biofuels . . . :
"_:“ §_ Conventional biogasoline PJ 0.00 0.04 0.04 2010 Refg;se:ce REmap
e = Aqva.nced biogaso{ine PJ 0.00 0.00 0.00 B CO2 emissions Reductions
E Biodiesel (conventional and advanced) PJ 0.00 0.00 0.10
Biomethane PJ 0.00 0.00 0.00
Non-renewable fuels PJ 2.00 2.00 0.83 . .
Total finalenergy consumption sectiity, OF, direct uses)* P 460 agy 3 COSts and savings (USDbinin 2030)
RE share in electricity generation 3% 7% 39%
RE share in district heat generation 0% 0% 0% © 0.02
RE share in Buildings - final energy use, direct uses (modern) 3% 4% 21% é f
RE share in Industry - final energy use, direct uses 5% 8% 17% LT 0.00
RE share in Transport fuels 0% 2% 14% * f
__ Shareof modern REInTFEC® 2% % 19% 5 002
System costs [USD bIn/yr in 2030] N/A N/A 0
RE investment needs [USD bin/yr (2010-2030)] N/A 0 0 0.04
Investment support for renewables [USD bin/yr in 2030] N/A N/A 0.0
Savings from reduced externalities - air pollution (average) N/A N/A 0.0 0.06

[USD bln/yr in 2030]

Savings from reduced externalities - CO (USD 50/tonne CO2)
[USD bln/yr in 2030]

CO2 emissions from energy [Mt/yr] 0 0 0

m Savings from reduced extenalities - air
N/A N/A 0.0 pollution and CO2
M System costs

[
—
o
-
©
=
©
=
s
o
c
(]
=
15

References for further consultation:
- Pacific Lighthouses, Tonga, IRENA (2013).
- Tonga Energy Road Map 2010-2020, Kingdom of Tonga (2010).
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Total installed power generation capacity 144 146 TEEC (Ejf\fr} (Ief‘t} and share of
Renewable capacity 89 95 . o .
Hydropower (excl. pumped hydro) 44 44 modern RE in TFEC ("6} ("ght}
Wind 33 33 * RE share (%) .
Biofuels (solid, liquid, gaseous) 1 4 6 - 30%
Solar PV 9 11 4 L) 20%
2 csp 0 0
§ - Geothermal 1 3 2 10%
© .g: Marine, other 0 0
© . 0 0%
° o Non-renewable capacity 55 51
2 - R R L I - A _— 2010 2030 2030
© g Total electricity generation 543 544 Reference Remap
§ o Renewable generation 229 251 Caze
E Hydropower 119 119
2 Wind 82 82
s g"l’f”?\sl(s""d' liquid, gaseous) 174 12 Final RE use by sector (%) and
& 2.0 total (PJ/yr)
° CSP 0 0
c 362 975 1289
o Geothermal 8 13 100%
Marine, other 0 0 75%
... _Nonrenewablegeneration _ ____ TWh 149 313 293 5o
Total district heat generation 0 0 25%
T Biofuels (solid, liquid, gaseous) 0 0 0%
a Other renewables 0 0 2010 Reference  REmap
e NonrenewableDH A0 0 ... o __. Lo Case
Total direct uses of energy 1598 1630 Traditional biomass
. ¢ bl 210 261 Hm RE transport
ta Direct uses of renewable energy RE heat and other direct uses (modern)
= Solar thermal - Buildings 37 54 RE power
0 -§ Solar thermal - Industry 0 23
§ = Geothermal 24 102
s = Bioenergy (traditional) - Buildings 16 16 CO2 emissions (Mtfyr}
g 1) Bioenergy (modern) - Buildings PJ 192 124 244 400
° .g Bioenergy - Industry PJ 2 8 23
L} —
@ 'S Non-renewable - Buildings PJ 620 712 548
[} 3] 200
S Non-renewable - Industry PJ 488 573 518
& __Nonrenewable -BF/CO Pl 9 103 103
2 Total fuel consumption PJ 623 1220 1205 0
“ o Liquid biofuels PJ 0 100 100 2010 Reference  REmap
g g_ Conventional biogasoline PJ 0 9 9 Case
e = Advanced biogasoline PJ 0 0 0 W CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 0 91 91
Biomethane PJ 0 0 0
|__Non-renewablefuels T2 S 1120 1105 Costs and savings (USD bin in 2030)
_Total final energy consumption (electricity, DH, direct uses)? P/ 2663 4441 4463
RE share in electricity generation 20% 42% 46% 2
RE share in district heat generation 0% 0% 0% 2 T
RE share in Buildings - final energy use, direct uses (modern) 28% 20% 41% 3 _______ 0
RE share in Industry - final energy use, direct uses 2% 1% 11% w —
RE share in Transport fuels 0% 8% 8% l § 2
| ShareofmodemREINTFEC® o % 2% 29%
0 System costs [USD bIn/yr in 2030] N/A N/A 0 4
% RE investment needs [USD bln/yr (2010-2030)] N/A 10 12
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 1.4 e
£ Savings from reduced externalities - air pollution (average)
= binyr in 2030] N/A N/A 4.3 : B
g [USD bin/yri H Savings from reduced extemnalities - air
2 Savings fr?m reduced externalities - CO, (USD 50/tonne CO2) N/A N/A 13 pollution and CO2
Bl [USD bin/yr in 2030] W System costs
[y CO2 emissions from energy [Mt/yr] 235 316 290

References for further consultation:
- National Renewable Energy Action Plan for Turkey, Ministry of Energy and Natural Resources (2014).
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Total installed power generation capacity GW 54 80 85 TFEC (EJNT} (Ief‘t} and share of
Renewable capacity GwW 6 11 27 modern RE in TEEC (%} (right}
Hydropower (excl. pumped hydro) Gw 5 6 6
Wind GW 0 0 9 . « RE share (%) oy
Biofuels (solid, liquid, gaseous) Gw 0 3 4 .
Solar PV GW 0 3 8 4 & 20%
2 csp Gw 0 0 0 -
§ . Geothermal GwW 0 0 0 2 10%
3 -g: Marine, other GW 0 0 0
° o Non-renewable capacity GwW 48 69 58 0 0%
S 5 Towlelectrictygeneration  Twh 180 28a 288 2010 2030 2030
p 3 . Reference Remap
o o Renewable generation TWh 13 32 71 Case
® Hydropower TWh 13 15 15
2 Wind TWh 0 8 35
an Biofuels (solid, liquid, gaseous) TWh 0 7 13 Final RE use by sector (%} and
5 Solar PV TWh 0 3 8 total (ijvr}
° CSpP TWh 0 0 0
= Geothermal TWh 0 0 0 100% 92 ﬂ ﬁ
Marine, other TWh 0 0 0 75%
~......_._Nonrenewablegeneration __________ TWh 175 252 - 213 50
Total district heat generation PJ 619 678 678 25%
T Biofuels (solid, liquid, gaseous) PJ 11 116 137 0%
= Other renewables PJ 0 0 0 2010 Reference REmap
e NonrenewableDH_ PI__ 607 S62 541 Case
Total direct uses of energy PJ 1687 2 085 2099 . .
= Direct uses of renewable energy PJ 48 312 502 W RE transport Traditional biomass
= Solar thermal - Buildings PJ 0 15 36 RE power
:',, % Solar thermal - Industry PJ 0 0 5
) = Geothermal PJ 0 4 10
5 £ Bioenergy (traditional) - Buildings PJ 0 0 0 00 CO2 emissions (Mt/yr)
[ 1) Bioenergy (modern) - Buildings PJ 47 126 186
'CT! ; Bioenergy - Industry PJ 2 167 264 200
@ 'S Non-renewable - Buildings PJ 636 689 611
3 @ Non-renewable - Industry PJ 628 679 581 100
& __Nonrenewable -BF/CO P/ 375 406 . 406 ___
2 Total fuel consumption PJ 455 557 557 0
“ o Liquid biofuels PJ 0 37 63 2010 Reference  REmap
g g_ Conventional biogasoline PJ 0 25 30 Case
i = Advanced biogasoline PJ 0 0 5 W CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 0 12 27
Biomethane PJ 0 0 0
|__Non-renewablefuels Pl 455 520 45 Costs and savings (USD bin in 2030)
Total final energy consumption (electricity, DH, direct uses)? P/ 3207 4039 4053
RE share in electricity generation 7% 11% 25%
RE share in district heat generation 2% 17% 20% ?3‘ T B
RE share in Buildings - final energy use, direct uses (modern) 7% 17% 27% e 0
RE share in Industry - final energy use, direct uses 0% 20% 32% l é 1
RE share in Transport fuels 0% 7% 11% _ﬁ 2
_ Shareof modemREInTFEC® % 13% 2%
0 System costs [USD bIn/yr in 2030] N/A N/A 0 3
% RE investment needs [USD bin/yr (2010-2030)] N/A 2 4 4
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 0.7 5
£ Savings from reduced externalities - air pollution (average) /A N/A 16
® [USD bIn/yr in 2030] m Savings from reduced extermnalities - air
g Savings fr?m reduced externalities - CO, (USD 50/tonne CO2) N/A N/A 26 pollution and CO2
a [USD bln/yr in 2030] B System costs
[y CO2 emissions from energy [Mt/yr] 236 284 231

References for further consultation:

- National Renewable Energy Action Plan (NREAP) through 2020 DRAFT, State Agency on Energy Efficiency £ %
and Energy Saving of Ukraine (2012). @ . @
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TFEC (EJ/yr) (left) and share of

Total installed power generation capacity GW 23 56 modern RE in TFEC (%) (right)
Renewable capacity GW 0 8
Hydropower (excl. pumped hydro) GW 0 0 4 = RE share (%) 15%
Wind GW 0 0 1
Biofuels (solid, liquid, gaseous) Gw 0 0 0 - 10%
Solar PV ("% 0 6 29 2
2 CsP Gw 0 1 3 5%
o - Geothermal GW 0 0 0 &
% <) Marine, other GwW 0 0 0 0 0%
o ° : , 2010 2030 2030
T & Nonrenewablecapacity Gw_ 23 8 2 Reference Remap
®© ) Total electricity generation TWh 98 233 242 Case
§ 5 Renewable generation TWh 0 15 66
® Hydropower TWh 0 0 0
Eci Wind TWh 0 0 Final RE use by sector (%) and
g’o Biofuels (solid, liquid, gaseous) TWh 0 1 3 total (Pnyr}
Solar PV TWh 0 10 49
? CSP TWh 0 3 12 100% 0 >3 361
= Geothermal TWh 0 0 0 75%
Marine, other TWh 0 0 0
Non-renewable generation TWh 98 218 176 50%
""""""" Total district heatgeneration =~ P/ 0 0 0  25%
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 0%
a Other renewables PJ 0 0 0 2010 Reference  REmap
PPN NonrenewableDH A 0 P 0 case
Total direct uses of energy PJ 1149 1876 1915 Traditional biomass W RE transport
= Direct uses of renewable energy PJ 0 2 138
ﬁ Solar thermal - Buildings PJ 0 2 56
:',, % Solar thermal - Industry PJ 0 0 66
g = Geothermal PJ 0 0 16 2o €02 emissions (Mt/yr)
; = Bioenergy (traditional) - Buildings PJ 0 0 0
[ 1) Bioenergy (modern) - Buildings PJ 0 0 0 200
=CT! ; Bioenergy - Industry PJ 0 0 0
@ 'S Non-renewable - Buildings PJ 9 15 3 100
3 @ Non-renewable - Industry PJ 1140 1860 1773 I I I
& __Non-renewable -BF/CO P/ 0 0 o O o0 Refrene  Rems
2 Total fuel consumption PJ 362 744 687 Case P
“ - Liquid biofuels PJ 0 0 0 L .
o §_ Conventional biogasoline PJ 0 0 0 W CO2 emissions Reductions
e = Advanced biogasoline PJ 0 0 0
o Biodiesel (conventional and advanced) PJ 0 0 0
= Biomethane pJ 0 0 0 Costs and savings (USD bin in 2030)
| Non-renewablefuels | P 362 744 687
_Total final energy consumption (electricity, DH, direct uses)? P/ 1753 3443 3420 ., 1
RE share in electricity generation 0% 6% 27% K T
RE share in district heat generation 0% 0% 0% ‘Jq """ 0 -
RE share in Buildings - final energy use, direct uses (modern) 0% 11% 94% l ";J 1
RE share in Industry - final energy use, direct uses 0% 0% 4% _ﬁ
RE share in Transport fuels 0% 0% 0% 2
| _ Shareof modernREinTFEC®  _____________________ 0% _ ___ 2% 11%
0 System costs [USD bIn/yr in 2030] N/A N/A -1 3
% RE investment needs [USD bin/yr (2010-2030)] N/A 1 4 4
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 1.8 . B .
£ Savings from reduced externalities - air pollution (average) N/A N/A 23 L Sawng.s from reduced extemalities - air
= [USD bln/yr in 2030] pollution and CO2
E Savings fr?m reduced externalities - CO, (USD 50/tonne CO2) /A /A T m System costs
g [USD bln/yr in 2030]
[y CO2 emissions from energy [Mt/yr] 153 271 240

References for further consultation:

- REmap: Renewable Energy Prospects, United Arab Emirates, IRENA (2015).
- UAE State of Energy Report 2015, Ministry of Energy (2015).

- Renewable Energy Market Analysis: The GCC Region (2016).
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International Renewable Energy Agency

REmap
Unit 2030

Total installed power generation capacity GW 91 109 141
Renewable capacity GW 9 50 98
Hydropower (excl. pumped hydro) GW 2 2 4
Wind GW 5 27 60
Biofuels (solid, liquid, gaseous) Gw 2 6 6
Solar PV GW 0 16 24
2 csp Gw 0 0 0
§ - Geothermal GW 0 0 3
3 -g: Marine, other GW 0 0 1
T & Nonrenewablecapacity w8 584
% ] Total electricity generation TWh 366 346 397
E 5 Renewable generation TWh 28 142 298
® Hydropower TWh 5 6 14
2 Wind TWh 11 82 195
an Biofuels (solid, liquid, gaseous) TWh 12 39 39
5 Solar PV TWh 0 15 25
° CSP TWh 0 0 0
= Geothermal TWh 0 0 19
Marine, other TWh 0 0 4
Non-renewable generation TWh 338 203 99
s Total district heat generation =~ PJ 231 165 165
T Biofuels (solid, liquid, gaseous) PJ 8 25 48
a Other renewables PJ 0 0 0
e Non-renewableDH_ P 224 140 us_
Total direct uses of energy PJ 2976 2418 1881
= Direct uses of renewable energy PJ 82 246 281
ﬁ Solar thermal - Buildings PJ 0 0 23
:',, % Solar thermal - Industry PJ 0 0 3
§ E Geothermal PJ 0 0 0
s = Bioenergy (traditional) - Buildings PJ 0 0 0
[ 1) Bioenergy (modern) - Buildings PJ 61 133 133
'CT! .g Bioenergy - Industry PJ 20 114 122
@ 'S Non-renewable - Buildings PJ 2 059 1593 1034
3 @ Non-renewable - Industry PJ 726 480 467
& __Non-enewable -BF/CO___ Pl 110 9 .S 9
2 Total fuel consumption PJ 1753 1605 1514
“ - Liquid biofuels PJ 52 119 165
g §_ Conventional biogasoline PJ 17 90 100
e = Advanced biogasoline PJ 0 1 36
:_E Biodiesel (conventional and advanced) PJ 34 29 29
Biomethane PJ 0 0 0

RE share in electricity generation

RE share in district heat generation 3% 15% 29%
RE share in Buildings - final energy use, direct uses (modern) 3% 8% 13%
RE share in Industry - final energy use, direct uses 3% 19% 21%
RE share in Transport fuels 3% 7% 11%
_ Shareof modemREINTFEC® o 4% 7% 3%
0 System costs [USD bIn/yr in 2030] N/A N/A -3
% RE investment needs [USD bin/yr (2010-2030)] N/A 7 16
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 1.6
c Savings from reduced externalities - air pollution (average)
=8 [USD bin/yr in 2030] N/A N/A 2.0
= Savings from reduced externalities - CO (USD 50/tonne CO2)
B (USD bin/yr in 2030] N/A N/A 32
[y CO2 emissions from energy [Mt/yr] 516 300 237

References for further consultation:

- 2015 energy and emissions projections: projections of greenhouse gas emissions and energy demand from
2015 to 2035, DECC (2015).

- Delivering UK Energy Investment, DECC (2014).

- UK Renewable Energv Roadmap Update 2013. DECC (2013).
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Total installed power generation capacity GW 983 1106 1435 TEEC (Ejf\fr} (Ief‘t} and share of
Renewable capacity GwW 133 227 792 modern RE in TEEC (%} (right}
Hydropower (excl. pumped hydro) Gw 78 80 115
Wind GW 39 87 343 * RE share (%)
Biofuels (solid, liquid, gaseous) Gw 10 13 66 100 & 30%
Solar PV GW 2 37 237 20%
o csp Gw 1 2 6 50
g a Geothermal Gw 2 7 25 - 10%
3 -g: Marine, other GW 0 0 0
° o Non-renewable capacity GwW 850 880 643 0 0%
§ B Towlelectictygeneration  Twh 4120 4679 ass7 2010 2030 2030
- E i Reference Remap
o 8 Renewable generation TWh 470 756 2 450 Case
® Hydropower TWh 260 295 429
E Wind TWh 96 245 1099
an Biofuels (solid, liquid, gaseous) TWh 95 94 348 Final RE use by sector (%} and
5 Solar PV TWh 4 68 368 total (ij\"}
a CSpP TWh 1 3 16
S Geothermal wh 15 52 189 1005 4832 6lée  1/384
Marine, other TWh 0 0 0 75% - - -
... Nonrenewablegeneration _ TWh 3659 3923 2437 ;o
Total district heat generation PJ 455 516 516 5%
T Biofuels (solid, liquid, gaseous) PJ 91 154 154 o
a Other renewables PJ 0 0 0 ° 2010 Reference  REmap
. NonrenewableDH P/ 363 363 363 Case
Tot:al direct uses of energy PJ 23 098 24 802 23763 = RE transport Traditional biomass
= Direct uses of renewable energy PJ 2114 2228 6 065
2 Solar thermal - Buildings PJ 96 113 692 RE power
:',, % Solar thermal - Industry PJ 0 0 241
) = Geothermal PJ 1 29 59
5 £ Bioenergy (traditional) - Buildings PJ 0 0 0 CO2 emissions (Mt/yr)
[ 1) Bioenergy (modern) - Buildings PJ 550 501 704 6000
'CT! ; Bioenergy - Industry PJ 1456 1585 4370 4000
@ 'S Non-renewable - Buildings PJ 9556 8789 6 644
3 @ Non-renewable - Industry PJ 11 090 13481 10 750 2000 I
& __Nonrenewable -BF/CO ! PI__ 339 304 304
2 Total fuel consumption PJ 27 264 26 196 25 462 0
“ - Liquid biofuels PJ 1125 1422 2 965 2010 Reference  REmap
g §_ Conventional biogasoline PJ 1060 1227 1465 Case
i = Advanced biogasoline PJ 0 44 1350 W CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 65 150 150
Biomethane PJ 0 0 261
|__Non-renewablefuels PI_ 26139 24775 22236 Costs and savings (USD bin in 2030)
Total final energy consumption (electricity, DH, direct uses)? P/ 64150 _ 66370 _ 65462
RE share in electricity generation 11% 16% 50% ; T 25
RE share in district heat generation 20% 30% 30% - 0 [
RE share in Buildings - final energy use, direct uses (modern) 6% 7% 18% :;J 5
RE share in Industry - final energy use, direct uses 12% 11% 30% l % 50
RE share in Transport fuels 4% 5% 12% n 75
| _ ShareofmodernREINTFECS _ _ ___________________ /! 2 S 0% o 2T% 100
g System costs [USD bIn/yr in 2030] N/A N/A 20 125
= RE investment needs [USD bin/yr (2010-2030)] N/A 13 96 150
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 41.5 175
£ Savings from reduced externalities - air pollution (average) N/A N/A 733
© [USD blin/yr in 2030] m Savings from reduced externalities - air
= Savings from reduced externalities - CO (USD 50/tonne CO2) ollution and CO2
E [USD bin/yr in 2030] N/A /A 86.3 [ FS]\,fstem costs
[y CO2 emissions from energy [Mt/yr] 5662 5532 3805

References for further consultation:

- Annual Energy Outlook 2015, US Energy Information Agency (2015).

- Clean Power Plan, US Environmental Protection Agency (2015).

- Transportation Energy Futures, National Renewable Energy Laboratory (2014).

- Renewable Electricity Futures Study, National Renewable Energy Laboratory (2012).
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Total installed power generation capacity GW 3 5 TFEC (Ejf\fr} (Ief‘t} and share of
Renewable capacity GwW 2 4 4 . .
Hydropower (excl. pumped hydro) Gw 2 2 2 modern RE in TFEC (%} ("ght}
Wind GW 0 2 2 * RE share (%)
Biofuels (solid, liquid, gaseous) Gw 0 1 1 0.3 - - E S 60%
- Solar PV GW 0 0 0 0.2 40%
= CcsP GW 0 0 0
§ - Geothermal GW 0 0 0 0.1 20%
3 -g: Marine, other GW 0 0 0
© o Non-renewable capacity GW 1 1 1 0.0 0%
& @  Totalelectricity generation ~ TWh 1 1 16 16 2010 2030 2030
g § Renewable generation TWh 10 15 15 Reference Remap
".:‘; & Hydropower TWh 8 10 10 Case
2 Wind TWh 0 3 3
an Biofuels (solid, liquid, gaseous) TWh 1 2 2 Final RE use by sector (%} and
5 Solar PV TWh 0 1 1 total (ij\"}
° CSP TWh 0 0 0
S Geothermal TWh 0 0 0 100% 77 139 143
Marine, other TWh 0 0 0 75%
... _Nonrenewablegeneration _________ Twh 1 LS 50%
Total district heat generation PJ 0 0 0 25%
T Biofuels (solid, liquid, gaseous) PJ 0 0 0 0%
a Other renewables PJ 0 0 0 2010  Reference  REmap
i Non-renewableDH P R 0 ... o __. Cose
Total direct uses of energy PJ 64 116 116 = ?fa:ii?oslf;rltniomass
Direct uses of renewable energy PJ 48 90 92 "
‘E Solar thermal - Buildings b 0 1 1 EE EZitrearnd other direct uses (modern)
:',, % Solar thermal - Industry PJ 0 0 2
§ E Geothermal PJ 0
s = Bioenergy (traditional) - Buildings PJ 4 2 2 CO2 emissions (Mt}’yr}
o Y Bioenergy (modern) - Buildings PJ 10 11 11
'CT! ; Bioenergy - Industry PJ 35 76 76
@ 'S Non-renewable - Buildings PJ 9 13 12
3 @ Non-renewable - Industry PJ 7 13 11 g
& __Non-renewable-BF/CO P 0O 0 o
2 Total fuel consumption PJ 43 82 81 0
“ - Liquid biofuels PJ 0 2 4 2010 Reference  REmap
g §_ Conventional biogasoline PJ 0 1 2 Case
[ 2 Advanced biogasoline PJ 0 0 0 W CO2 emissions Reductions
:_E Biodiesel (conventional and advanced) PJ 0 1 2
Biomethane PJ 0 0 0
|__Non-renewablefuels O 43 L8 7 Costs and savings (USD bin in 2030)
Total final energy consumption (electricity, DH, direct uses)? P/ 148 260 259
RE share in electricity generation 89% 94% 94%
RE share in district heat generation 0% 0% 0% 01
RE share in Buildings - final energy use, direct uses (modern) 44% 46% 47% —‘; A
RE share in Industry - final energy use, direct uses 83% 85% 87% o S 00 —
RE share in Transport fuels 1% 2% 5% éJ
__ Shareof moden REINTFEC® 51% 4% se%__ V2
4 System costs [USD bin/yr in 2030] N/A N/A 0.02 - 0.1
% RE investment needs [USD bin/yr (2010-2030)] N/A 0.3 0.3
% Investment support for renewables [USD bin/yr in 2030] N/A N/A 0.05 02
c Savings from reduced externalities - air pollution (average) :
= X N/A N/A 0.1
_Tg [UzD bln/yfr n 2033] . | TR 02) m Savings from reduced extemalities - air
avings from reduced externalities - CO2 tonne ollution and CO2
E [USD bIn/yr in 2030] N/A N/A 0.02 [ FS]\,fstem costs
[y CO2 emissions from energy [Mt/yr] 5 10 9

References for further consultation:
- Estudio de Demanda 2012-2035, MIEM (2014).
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NOTES:

! Final energy use/consumption from direct uses excludes electricity and district heat consumption.

2Total final energy consumption (TFEC) is the energy delivered to consumers, whether as electricity, heat or fuels that
can be used directly as a source of energy. This consumption is usually sub-divided into that used in: transport;
industry; residential, commercial and public buildings; and agriculture; and it excludes non-energy uses of fuels.

3 Modern renewable energy (RE) excludes traditional uses of bioenergy (in countries that use traditional bioenergy);
the share of modern RE in TFEC is equal to total modern RE consumption in end-use sectors (including consumption
of renewable electricity and district heat and direct uses of renewables), divided by TFEC:

Total modern RE use
TFEC

Share of modern RE inTFEC =

Od®0OO
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