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Renewables Global Status Report

renzizze  Collaborative annual reporting since 2005 building on
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Another Extraordinary Year for Renewable Energy

= Total global capacity:
almost 9% compared to
2016, 2,195 GW at
year’s end (1,081 GW
not incl. hydro)

=> Share in newly installed
renewable power
capacity:
* Solar PV: 55%
* Wind: 29%
* Hydropower: 11%
* Bio-power: 4.6%

RENEWABLE ENERGY INDICATORS 2017

2016 2017
New investment (annual) in renewable power and fuels’ billion USD 279.8
_

Renewable power capacity (including hydro) 2,017 2,195
Renewable power capacity (not including hydro) GW 922 1,081
EJ Hydropower capacity? GW 1,095 1,114
0 Bio-power capacity GwW 14 122
[ Bio-power generation (annual) TWh 501 555
[@ Geothermal power capacity GwW 121 12.8
Solar PV capacity® GW 303 402
Concentrating solar thermal power (CSP) capacity GW 48 4.9

EN Wind power capacity GEW 487 539
E] Ocean energy capacity 0.5

Solar hot water capacity *

TRANSPORT

3 Ethanol preduction {annual) billion litres
7 FAME biodiesel production (annual) billion litres k]| 31
[ HVO production {annual) billion litres 59 8.5
REN21
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Global Investment in Renewable Energy

Global New Investment in Renewable Power and Fuels in Developed, Emerging and Developing Countries, 2007-2017

Billion USD
350
. o 2.2%
—> Global new investment in R T g{-;:rowli;me
renewable power and fuels ** -y 284, 7 t0201)

in 2017: USD 279.8 billion 250
(+2%) (USD 319.8 billion incl.
large hydropower) 200

M Developing
and emerging
countries

M China

159 Developed

150 countries

100

]
o

2007 2008 2009 2010 20m 202 2013 2014 2015 2016 2017

REN21
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Global Investment in New Power Capacity

Global Investment in New Power Capacity, by Type (Renewables, Fossil Fuels and Nuclear Power), 2017

| Hydropower
= Overall, renewable energy fﬂ%n USD 43 bilion UsD >50 MW
accounted for about 68% of the Nuclear 104
. power
total amount committed to new 90
power-generating capacity in % 103
2017 billion USD Renewables
(excluding
hydropower
Fossil fuels - >50 MW)
22.6%

53.2%

= Investment in new renewable
power capacity was roughly
three times new fossil fuel

capacity and more then twice Source: BNEF
the investment in fossil fuel and REN:':!
Lld]=

nuclear combined
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Renewable Energy in Total Final Energy Consumption

Estimated Renewable Share of Total Final Energy Consumption, 2016

Nuclear energy

o Traditional
= As of 2016, renewable 79. 5 /0 78% biomass Wind/solar/biomass/
ene rgy p rOVi d Ed 18'2% Fossil fuels e Modern renewables aeolermalioceen power
(est.) of global final energy 0.9% Siofuets for
consumption rensport

L 3.7%

Y Hydropower

* 10.4% modern

renewsd bles j;-m];:/;solarl
(+0.2% compared to geotherml heat
2015) REN21

* 7.8% traditional biomass
(-2.4% than 2015)
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Power Sector

= In 2017, renewables
accounted for: 70% of net
additions to global power
generation capacity

=> Providing 26.5% of global
electricity demand

=> Progress in the power
sector shows that the
transition to renewable
energy is possible!

Estimated Renewable Energy Share of Global Electricity Production, End-2017

73.9%

Non-renewable
electricity

5.6% Wind power

16.4%

Hydropower

2.2% Bio-power
1.9% solarpv

Y¥

REN21
Bman

o, Ocean, CSPand
04/0 geothermal power
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Global Renewable Power Capacity

Global Renewable Power Capacity, 2007-2017
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Power Sector

Solar PV Global Capacity and Annual Additions, 2007-2017

Gigawatts

World Total Total
. 402 Gigawatt lobal
-> 98 GW of solar PV capacity B ety
added in 2017
303 Annual
300 additions
. 250 298 Prevjous
—> Global total increased 33% to ., . Lapacity
402 GW (40,000 PV panels 150 137 i
00 - -
every hour) o 70t )
" s BB ===

2007 2008 2009 2010  20M 2012 2013 2014 2m5 2016 2017

= More solar PV was installed .. ..
than the net capacity RENZ1
additions of fossil fuelsand
nuclear power combined
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Solar PV

Solar PV Global Capacity Additions, Shares of Top 10 Countries and Rest of World, 2017

= China added
53.1 GW in 2017, more
than was added

worldwide in 2015, Next 6 countrios
increasing its total solar PV

) Turkey 2.7%
capacity to 131.1 GW Germany 1.7%
Australia 1.3%
. . Republic of Korea 1.2%
—> China reached its 2020 32&18% United Kingdom  0.9%
target for solar States Brazil 0.9%

installations in 2017 REN21

O]~ #]
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Wind Power

Wind Power Global Capacity and Annual Additions, 2007-2017

Gigawatts

World Total
. . 000 539 Gigawatts
= 52 GW of wind power capacity Annual
g g q 487 iti
added in 2017, increasing 5°° 433 .
revious
global total by 11% to 539 GW 400 370 o ity 0
319 o
300 283 \/_‘%
o om0 9 238
= China: lead position for wind . 198 —
power as well, adding nearly 101
) 0o 94 |
19.7 GW, reaching a total of ”
188.4 GW 0
2007 2008 2009 2010 20m 2012 2013 2014 2015 2016 2017
REN21
BEEn

=> Although onshore wind
represents the majority of
installed capacity for wind,
there was an increase of +30%
in global offshore capacity

RENEWABLES 2018 RENZ2 155,
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High Shares of Variable Renewable Power on the Grid

Share of Electricity Generation from Variable Renewable Energy, Top 10 Countries, 2017

Share of total generation (%)

60
Solar PV

50 B wind power

40

30

20

10 I I I l I

i i E E R EEEEESEN

Denmark Uruguay Germany Ireland Portugal Spain United Greece Honduras Nicaragua
Kingdom
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Heating and Cooling

=> Modern RE share in heating
and cooling: 10.3%

= Deployment of renewable
technologies in H&C still
constrained by: low fossil fuel
prices and lack of policy
support

=> Majority of renewable heat
supplied by: traditional
biomass, with smaller
contributions from modern
renewables, incl. solar thermal
and geothermal energy

Shares of Bioenergy in Total Final Energy Consumption, Overall and by End-Use Sector, 2016

M Traditional Modern M Non-
biomass biomass biomass
Electricity | | Transport & 3.0 2.1 100%
87.2% 0.4% [0.9% H -
" (o] Heat,
o buildings
Non-biomass (modern) 4.0 755
50%
25%
_— e e %
Heat, = z
industry )

Heat, Heat, Transport Electricity
buildings  industry

REN21
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Transport — Biofuels

Global Trends in Ethanol, Biodiesel and HVO/HEFA Production, 2007-2017

=> Share of renewable energy in creraycontont (e

transport: 3.1% mainl ‘ WordTotal . W HVO/HEFA
P 0 Y 3.5 Exajoules Biodiesel (FAME)

provided by biofuels (90%) / Ethanol

=> In 2017, global biofuels
production increased nearly

2.5%, to 143 billion litres , &9 ®
/ ;

—> Biofuels prOdUCtiOn and use ’ 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
are very concentrated REN21
BEmEn
geographically,

> 80% production takes place
in the United States, Brazil
and the EU
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Transport

—> Electrification trend:

 Rail and light rail

* EVs on the road passed
the 3 million mark in
2017 (+70%, but only
1% of light vehicle
market)

—> Potential to create a new
market for renewable
energy and facilitate the
integration of higher
shares of VRE

Global Passenger Electric Vehicle Market (including PHEVs), 2012-2017

Vehicles sold in thousands W Market growth (%)
1,800 75

1,600
1,400
1,200
1,000

800

600

400 319
231 —
200 135 ﬁ . ——
] I_I
[ |
o m— [ ] o
2012 2013 2014 2015 2016 2017
REN21
BEE0
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Qver
million
electric
passenger
vehicles are
now on the
world's roads.

B Rest of World

MW lapan

B United States

W Europe
China




The “Sectoral Disconnect”

WE CONSUME THE MOST ENERGY FOR HEATING, COOLING, AND TRANSPORT

Modern Renewable Energy in Final Energy Use by Sector, 2015

= :

10% 3% 25%
39 % modern renewable renewable renewable
of total annual Enerey ENerey ENETeY
energy-related CO,
emissions come additional 16%
from heat consumption from traditional biomass
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Renewable Energy Policy Landscape

Number of Countries with Renewable Energy Regulatory Policies, by Sector, 2004-2017

Mumber of countries 12“18
. 1 countries
= 179 countries had N e

renewable energy targets
= 146 countries had power

75

targets
. Transport
—> 42 countries % _
had transport targets
. 25 ]
—> 48 countries
. . Heating 29
had heating and cooling ; &Coolng S5
had other
ta rg ets 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 ool palcies
Number of countries with M power regulatory transport regulatory heating and cooling
incentives/mandates incentives/mandates regulatory incentives/mandates

Source: REN21 Policy Database

REN21
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Carbon Pricing Policies

Carbon Pricing Policies, 2017

NATIONAL POLICIES

=>» Carbon pricing policies were
in place in 64 jurisdictions
worldwide in 2017

1
1§
A
\'g d
¥

Regional Emissions Trading ~
System (ETS) (EU-28-plus)

Both regional ETS (EU-28-plus)
and national carbon tax

Mational ETS
. Mational carbon tax

N
Both national ETS and o
national carbon tax E

SUB-NATIONAL POLICIES

Sub-national ETS

7] Bath sub-national ETS
and sub-national carbon tax fo
ntano

B Sub-national carbon tax | Québec

British Columbia | _—~ ;i
Alberta

- -._| Saitama
California = / Tokyo

i et ey
Connecticut — L0
Delaware Beijing
Maine Chongaing
C Maryland Fu'niar!
O Massachusetts Hubei

New Hampshire Guangdong
New York Shanghai
Rhode Island Shenzhen

Vermont

Tl
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Sector Coupling: Targets for RE and EVs

Targets for Renewable Power and/or Electric Vehicles, End-2017

NATIONAL TARGETS
= Limited examples of policies that ,-;,g%g
encourage/mandate the use of i B ﬁ*
H 1 ’ *)
renewable energy in EVs (Austria and - N
rman
Germany) ] T
| =
: o
= Countries with targets for both EVs and R -
renewable energy in power may A< e
encourage the use of renewable i = ;
deployment in transport
CITY TARGETS
= Governments also are supporting EVs
through public procurement —p e

Portland | Montreal
New York

Dubai
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Sub-national and local governments

=> Hundreds of jurisdictions committed to
100% renewable energy or electricity by
end-2017

* Municipal leaders in Japan released the
Nagano Declaration to work together
towards 100% RE across the country.

* more than 250 US mayors committed to
the US Conference of Mayors’ goal of 100%
RE by 2035

* In Germany, over 150 districts,
municipalities, regional associations and
cities had committed to 100% renewable
energy by the end of 2017 through the
100% Renewable Energy Regions network.

RENEWABLES 2018
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Corporate Sourcing of Renewable Energy

Countries Where Corporations Have Sourced Renewable Electricity, up to End-2017

= As of end-2017,
corporations had actively
sourced 465 TWh of
renewable electricity across
75 countries

= The IT sector purchased the
largest amounts of
renewable energy through
wind power and solar PV
PPAs REN21

Carporate sourcing No corporate
in 2017 or prior sourcing or no data

=> 130 corporations joined the
RE100 initiative
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Investment in Renewable Energy

Global New Investment in Renewable Power and Fuels, by Country or Region, 2007-2017

B United States W Europe 3
Billion USD o = Eillion USD o
50 Tz § = W Europe o
o 3 ] 2 g o
- a o - g . &7 i of
83 8
30 F 100
20 : - 9
80 = 8
10 g .:
o &0
2007 2008 2008 2010 2011 2012 2013 2014 2015 2016 2017
. B United States 0
Americas (excl. United States & Brazil) .
Bilkon USD. - M China
o _q = - o 20
15 o - ] —E A -
= =
a
R ] - o W Asia & Oceania - — - — - — — —
; 2 5 ® Americas T {excl. China & India) 2007 2008 2009 2010 20711 2012 2013 2014 2015 2006 2017
{excl, 5 & Brazil) b
2007 2008 2009 2000 2071 2012 2013 2004 2015 2016 2007 h
B China o0
Bilion USD o &
W Brazil W Brazil ]
BillonUSD “ i ¥ -
‘? = . g M India ° 5
[ el ~ R £
1 [ - . . ; 100
o i B Asia & Oceania (excl. China & India) ™
4 I 0 I I I Billan USD 8
U 0 = &0
2007 2008 2009 2010 201 2002 2013 204 2015 2006 217 W Africa & Middle East - R ":“ o :g
50 I i
- 60 o
B Africa & Middle East ® India a0 o g3 I
Bilkon USD Bion USD " ~ o & © . -
o o m o, 30 @ &
15 o L] her | {11 = =8 = m
S & e o = - 2 - P TS ) -
10 o @ 0 - o b ] e G 20— =
- g d o L .
c2azag 1iadllil AR AR NARAEE
- o -
o [ ] I | | o I I —2 B B B S B N B SN
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Source: BNEF
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Renewable Energy “Champions”

TOP 5 COUNTRIES 2017

Annual Investment / Net Capacity Additions / Production in 2017

1 2 3 4 5

Investment in renewable power ; ; ; ;
and fuels {not including hydro China United States Japan India Germany
over 50 MW) - - . :
Ianr;.:jesfbnglgrlrjtémﬁﬂeﬁwggl]e POWET [::Ia;rslg:" Rwanda Solomen Islands | Guinea-Bissau | Serbia ]
[E] Geothermal power capacity Turkey " Indonesia "Chile [ lceland ""Honduras
B Hydropower capacity China Brazil India Angola Turkey

Solar PV capacity China United States India Japan Turkey

Corenag O e soutaica - :
EN wind power capacity China United States Germany United Kingdom | India

Solar water heating capacity China Turkey India Brazil United States
[ Biodiesel production United States  Brazil Germany Argentina Indonesia
3 Ethanol production United States  Brazl China Canada Thailand

REN21 |
[Jol=Ta]
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Distributed Renewables for Energy Access

WE MUST ACCELERATE RENEWABLES DEPLOYMENT TO REACH
UNIVERSAL ELECTRICITY ACCESS IN 2030

— In 2016: 14 9 (Ii}f tllze global popiJIaticgn_stiII
to electricity
* ~14% of the global o ek aceess
population lived without
electricity — approx.

oo
Access Change . Population Change
2010 - 2016 @ s 2010- 2018

Population in Million -24 +7 A, World Total
Without Access to Electricity

1,000 = Ofther
' Other developing Asia Other

1.06 billion people ‘Southeast Asi Other

India develog;g

- SouthgaISt

prisaid i

* DREA systems were - .

o opge +18 aharan

serving ~360 million — R

people by end-2016 1.06 billion

Distributed renewable
energy systems power
[

Renewable 360 million
energy is 2 6 6 GW people

?elgelﬁ‘;):; grid-connected renewable |
it
developing countries... poereapaety d44 44 44
4L 8 -4 44 44
h. 3
. REN21
- 3
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Distributed Renewables for Energy Access

- Off-grid solar devices (e.g. solar ﬂ 60 but
+ J6 o 45-56
lanterns and solar home annual market growth vestment billion USD
q i lar | d
systems) experienced 60% Soler Homo Systome is needed are needed annually
annual growth rates between -. el
2010-2017
Global Investment in Off-Grid Solar PY Companies, 2013-2017
opge . illi S
= 130 million off-grid solar M EP
350 Total Investment
Systems had been sold Investment in '5%'2”@9'3{
cumulatively by end-2017 300 Other off-grid flion USD
solar companies
250
Pay-as-you-go
. . solar companies
=> PAYG companies raised USD 200
263 million in capital (+19% 50
from 2016) @
100 L
50 %

0

2013 2014 2015 2016 2017 (est.)
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Distributed Renewables for Energy Access

Approximate Proportion of Clean Cook Stoves by Energy Source, 2016

=> In 2016, only an estimated
29% of the 30.8 million /1% 23%
clean cook stoves LPG/gas et

distributed used renewable
fuels, with most of those

using wood or charcoal ¢
(25%), followed by biogas
(3.5%) T£T Pellets or gasifier
- Biogas/alcohol
=> The majority of clean cook I O \ 3.9% ' 04% solar energy

stoves (71%) use liquefied
petroleum gas (LPG)

Renewable
O]. % electricity

REN21
ol =Tal
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Growth in Renewable Energy

Growth in Global Renewable Energy Compared to Total Final Energy Consumption (TFEC), 2005-2015

S— rec e VRS
= Overall share of renewable 0% oo T
energy has increased only 7% woy”
modestly (7energy - ’
demand, slow Ntraditional dehT"’FEC: o L Moan —
biomass, Afossil and - T — (25
nuclear fuel) %‘E%f o M [ o,
hoger
-> Energy-related CO, " 2005 2006 2007 2008 2009 2010 zom 20 2013 20 206
emissions rose for the 15t
time in 4 years ated
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Renewable Energy Targets

National Sector-Specific Targets for Share of Renewable Energy by a Specific Year, by Sector, in Place at End-2017

_ = _ Most national targets
HEATING AND COOLING = one target JIL TRANSPORT =onetargel  (S—= focus on the power sector,
. . where the level of ambition
Targets for share of heating and cooling from Targets for share of transport energy from is typically higher than for
renewable sources in % renewable sources in % heating and cooling and
100 100 for transport,
a0 80
countries
have national
80 &0 targets for
renewable energy
in heating and
cooling.
40 40
20 20 countries
have national
targets for
o 0 renewable energy
2020 2025 2030  target year 2020 2025 2030  target year T TR
POWER @ = one target {?&
Targets for share of electricity generation from
renewable sources in %
100 L L & L
countries have
: = ® national targets
80 ® o for renewable
g b 0 energy in power.
[ ®
80 o 8 o [ ] ®
@
e § o o o
40 L : .
[ 1] L ]
@ ° °
20 ' L ’.
o { ° o
L L ]
0 s ©
2010 2020 2030 2040 2050 target year
| B i
] =%1 =
H Source: REN21 Policy Database
L} .

_ u REN21
. . oEEn
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Conclusions

=> Global renewable power transition advancing with
record capacity additions and rapidly falling costs —
The transition is possible!!

=> However, progress not fast enough to reach Paris
Agreement goals and SDGs

—> Better-integrated sectors - planning, policies and
regulatory frameworks

= Systems approach: link energy efficiency and
renewable energy

=> Create a level playing field for renewables and
decentralised off-grid renewables

=> Make all trends visible: Much is happening, but
data is not consolidated — renewables at local and
sub-national level, distributed off-grid renewables,
innovative business models

RENEWABLES 2018
GLOBAL STATUS REPORT

REMN21:E:ED
A6 = &)

RENEWABLES 2018




~~a* REN21

RENEWABLES 2018 / \
| 1‘ TSI .
L LINECE <roris pevort
.

& ~ *
REN21
Renewables Academy
International
Global Status Report: Global Futures Thematic RENZ21 Renewables Renewable Energy
yearly publication since 2005 Regional Reports Reports Reports Academy Conferences

SAVE THE DATE:
23-26 October 2019
Seoul, Republic of Korea

www.ren21.net/gsr

Subscribe to our newsletter
www.ren2l.net
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