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REN21 is a global multi stakeholder network dedicated
to the rapid uptake of renewable energy worldwide.
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REN21 Renewables 2017 Global Status Report

RENEWABLES 2017

=» The report features:

* Global Overview
* Market & Industry Trends

e Distributed Renewable Energy for Energy
Access

* |Investment Flows
* Policy Landscape

* NEW: Enabling Technologies and Energy
Systems Integration

* Energy Efficiency
Feature: Deconstructing Baseload
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GSR2017 HIGHLIGHTS in RUSSIAN
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UNECE Renewable Energy Status Report 2017

() unece RN O * Detailled look at the status of renewable
energy in select 17 countries in the UNECE
RENEWABLE ENERGY region
x| e Utilisation of the established REN21 global
- data collection process from formal and

informal sources

* Objective to obtain a reliable data baseline
for increased investment activity

e Strong Involvement of governments,
international organisations (IEA, EBRD,
European Commission, World Bank, UNDP,
etc.) and civil society during data collection
and review
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Covered countries very
diverse in terms of
territory, economic,
social and political
characteristics

Overall population of
over 300 Million

Density ranges from 6,4
persons/km to 123,9
persons/km

Three countries amongst
coldest globally in terms
of heating degree days

Countries partake in
different forms of
regional energy
cooperation

Renewable Energy
Policy Network
for the 21st Century
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In 2016 investors were able to acquire more renewable
energy capacity for less money.

e 176 countries had renewable energy targets, renewable energy has become
global phenomenon.

* Newly installed renewable power capacity set new records in 2016, with 161
gigawatts (GW) added, increasing the global total by almost 9% relative to 2015.

* For the fifth consecutive year, investment in new renewable power capacity
was roughly double the investment in fossil fuel generating capacity, reaching
USD 249.8 billion.

e 2016 was the third year in a row where global CO, emissions from the energy
sector remained stable despite a 3% growth in the global economy and an
increased demand for energy.

» C(Cities, regions and corporations commit to 100 % RE targets.

enewal ble Energy

RENEWABLES 2017 GLOBAL STATUS REPORT RENZ2 15kt

L NG



Another extraordinary year for renewable energy

2015 2016

Total global capacity was
up 9% compared to 2015,
to more than 2,016 GW at

yearsend (920 GWnot I I
|nCIUd|ng hyd rO) B Hydrepower capacity? - GW 1071 1,006

New investment (annual) in renewable power and fuels’ bilfion USD 312.2 2416

L3 Bio-power generation (annual) TWh 464 504
=» Solar PV - 47% of newly | Gecthermal power capacity 12.5
installed renewable R 0
power CapaCity in 2016 A -_'-J"d':xow‘rr :F:M:r R ;‘:‘: ‘ZZ :887

=» Wind - 34%
9 Hyd ro power _ 15.5% Solar hot water capacity? GWs. 435 456

&
[0

£3 Ethanol production (annual) biflion litres 083 08.6

Q. [ Biodiese! production (annual) bilion fires —p
e~ REN21:
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Renewable Energy in the World

Estimated Renewable Energy Share of Total Final Energy Consumption, 2015

As of 2015,
renewable
energy provided
an estimated

ss/ | Hydropower

19.3% of global R
final energy Tr
. Wind /solar/biomass/ Biofuels
consum pt 1on geothermal power for transport
16%| 10.8%
Nuclear power
2.3%
U\ RENZ2 15,
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Renewable Energy “Champions”

Annual Investment/Net Capacity Additions/Production in 2016

1 2 < 4 5
Investment in renewable power and fuels . : Y
(not including hydro > 50 MW) China United States  United Kingdom' Japan Germany
Investment in renewable power .
and fuels per unit GDP' Bolivia Senegal Jordan Honduras Iceland
Geothermal power capacity Indonesia Turkey Kenya Mexiko Japan
B Hydropower capacity China Brazil Ecuador Ethopia Vietnam
Solar PV capacity China United States  Japan India United Kingdom
Concentrating solar thermal power . :
(CSP) capacity’ South Africa  China - - -
Wind power capacity China United States  Germany India Brazil
Solar water heating capacity China Turkey Brazil India United States
2 Biodiesel production United States Brazil Argentina/Germany/Indonesia
@ 03 Fuel ethanol production United States Brazil China Canada Thailand
@ ---I'“‘\\ o
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Renewable Energy “Champions”

Total capacity or generation as of end-2016

1 2 3 4 5
Renewable power (incl. hydro) China United States Brazil Germany Canada
Renewable power (not incl. hydro) China United States Germany Japan India
Renewable power capacity per capita Sweden/ S
(among top 20, not including hydro?) Iceland Denmark Germany Spain/Finland B
3 Biopower generation United States China Germany Brazil Japan
Geothermal power capacity United States Philippines Indonesia New Zealand Mexico
B Hydropower capacity® China Brazil United States  Canada Russian Federat,
Hydropower generation* China Brazil Canada United States Russian Federat.
CSP Spain United States India South Africa Maorocco
Solar PV capacity China Japan Germany United States ltaly
Solar PV capacity per capita Germany Japan [taly Belgium Australia/Greece
Wind power capacity China United States  Germany India Spain
Wind power capacity per capita Denmark Sweden Germany Ireland Portugal
Solar water heating collector capacity® China United States | Turkey Germany Brazil
Solar water heating collector .
capacity per capita® Barbados Austria Cyprus Israel Greece
Geothermal heat capacity ® China Turkey Japan Iceland India
Geothermal heat capacity per capita ® Iceland New Zealand Hungary Turkey lapan

R E N 21 Renewable Energy
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Power Sector

By year’s end,
renewables
comprised an
estimated 30%
of the world’s
power
generating
capacity and
24.5% of global
electricity
demand

Estimated Renewable Energy Share of Global Electricity Production, End-2016

Non-renewable electricity

=~ Wind power
75.5% 0%
Bio-power
2.0%
=) Solar PV
1.5%
Ocean, CSP and geothermal power
0.4%
REN2 15T
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Heating and Cooling

Modern renewable energy supplies approx.
9% of total global heat demand.

In 2016, the vast majority of

renewable heat continued to be supplied
by biomass, with smaller contributions
from solar thermal and geothermal
energy.

Deployment of renewable

technologies in this market continued to
be constrained by factors such as
comparatively low fossil fuel prices and a
relative lack of policy support.

o .
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Transport

In 2016, liquid biofuels provided around 4% of
world road transport fuels, which account for
the majority of transport energy use.

Biogas use in transport grew substantially in
the United States and continued to gain shares
of the transportfuel mix in Europe.

Further electrification of the transport sector
has the potential to create a new market for
renewable energy and to facilitate the
integration of variable renewable energy.
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Renewable Energy Policy Landscape

176 countries
had renewable
energy targets

126 countries
had power
policies

68 countries
had transport
policies

21 countries
had heating and
cooling policies

Number of Renewable Energy Regulatory Incentives and Mandates, by Type, 2014-2016

Number of countries
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1o
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20

H&C Transport

2014

Power

H&C Transport
2015

Countries
with Power
Policies

Countries
with

- Transport

Policies

Countries with
"7 Heating and
Cooling (H&C)
[ Policies
|

il

H&C Transport
2016

Power Policies

Feed-in tariff/premium
payment

W Tendering
B Net metering

B Renewable portfolio
standard (RPS)

Heating and
Cooling Policies

Solar heat obligation

B Technology-neutral
heat obligation

Transport
Policies

Biodiesel obligation/
mandate

Ethanol obligation/
mandate

Non-blend mandate

REN21 Renewables 2017 Global Status Report

Source: REN21 Policy Database.
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Jobs in Renewable Energy

Jobs in Renewable Energy
The renewable
energy sector
1 Bloenergy @ 060 008 0 009 £ 0600648 200068 s8sese 06060008 90000

employed iife fiiie

?.8 million people  [{] Geothermal TTORT TURTY
in 2016 - a 1.1% suew fifie PREE et feeee

Increase Over AR IO A $ & 06 068 & 00688 56483 &8s o0s 006000 0090900

nere e 1111 11111 LU

TR
e i A i
. 8.3 million + 1.Dmiltion

World
Total: 98 million jobs

A\ \\ REN21 Renewables 2017 Global Status Report

Source: IRENA.
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Global Investment in Renewable Energy

Global new Global New Investment in Renewable Power and Fuels, Developed, Emerging and

. . Developing Countries, 2006-2016
Investment in

renewables was World Total
Billion USD TH W World total
USD 241-6 bl"lOﬂ 350 242 bllllon USD Developed countries
. 312 China
N 2016 300 281 278 =} ?Otlr;ﬁ{r?eesveloping
. 250
Developlng/emerg
H H 200 181
!ng economies 156 < 3
invest nearly as 150 2 " Growth
hi 11 - 3 5 2 2 = 2015-2016
muchn In 5 9 Q o i 2 ! Q ”
renewables as 2 - i ! ! ! :
50 = = &= | L oo B o0 E B 4 =1 . - @@ =
developed m B Pl
countries O ~o006 2007 2008 2000 2010 201 2012 2013 2014 2015 2016 -14%
@ REN21 Renewables 2017 Global Status Report ~|®
® X
: ] ¢ .  Source: BNEF.
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Global Investment in Renewable Energy

. Global New Investment in Renewable Energy by Technology, Developed and Developing Countries, 2016
Solar and wind

power continue

Billion USD Change relative to 2015
to lead for
56.2 )
money SOlat iR l | | | 575 " 34%
commltted BN windponer | e | | @0 | o 9%
during 2016, -
. L} Bio-power W16 : 0%
each accounting : :
"8 Small-scale 0.2 o
fOI’ roughly 47% 4 ﬁydrgpowler 34 0%
Of tOtal Biofuels | 0158 -37%
Investment ' Developed countries
A Chins +17%
| Other developing countries
i~A Ocean ener 0.2 0
? . ] 0.011 - 7%
0 10 20 30 40 50 60
@ REN21 Renewables 2017 Global Status Report

Source: BNEF.
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Investment flows in UNECE (17)

Renewable Energy Investment Overview, 2004 — 2014 — selected countries

Billion USD

Next
12 countries

Russian Federation
Albania

Belarus

Bosnia and Herzegovina
Serbia

Kyrgystan
Uzbekistan
Georgia
Kazakhstan

FYR of Macedonia
Armenia

Montenegro

1.7

0.5
0.5
0.5

0.3
03
0.2 I8
0.2

0.2

0.2
0.1 0
0.1 I

* Investment is unevenly distributed (regionaly and by sector)

* Funding sources mainly originating in national governments,
international donors and multilateral development banks.
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Solar PV

Solar PV Global Capacity and Annual Additions, 2006-2016
75 GW of solar PV

capacity was added

worldwide —
S World Total
o 303 Gigawatts
Global solar PV i
capacity totaled 250 228 |
303 GW i
177
150 137 i Previous
. year's
99 capacity
Total 100 =
global 70. @
capacity 30
% 6 8 16 2 o
° 2006 2007 2008 2009 2010 20m 2012 2013 2014 2015 2016
@ R E N 21 5:3:'.»“.:.5.”'
A REN21 Renewables 2017 Global Status Report 01~
5 .
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Solar PV

By end-2016:

=» Every continent
had installed at
least 1 GW

=» Atleast 24
countries had
1 GW or more of
capacity

=>» Atleast 114
countries had

more than
10 MW

Solar PV Global Capacity, by Country and Region, 2006-2016

Gigawatts
350 World Total
303 Gigawatts
300 —

250

200
150 137 &=
Total 100
global
capacity " M

6 8

0 — m— ‘

2006 2007 2008 2009 2010 20m 2012 2013 2015 2016

* REN21 Renewables 2017 Global Status Report

Rest of World
W ltaly
B United States
W Japan
B Germany

China

»
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Solar PV

Solar PV Capacity and Additions, Top 10 Countries, 2016

China added
34.5 GW (up 126%
Gigawatts
over 2015), 0 +34.5
increasing its total Added in JEEY
solar PV capacity " %
45% to 77.4 GW, o
far more than that - o 86 415 4148
of any other total .
country - -
+2
» = ‘2l .06 409 +0.1
0
China Japan Germany United Italy United India France Australia Spain
States Kingdom
@ RENZ21:E5R,
¥ REN21 Renewables 2017 Global Status Report 20
. .

R E N 21 Renewable Energy
Policy Network
for the 21st Conturv

- PN




Wind Power

55 GW of wind
power capacity
added

Global total
increased 12% to
487 GW

Wind Power Global Capacity and Annual Additions, 2006-2016

Gigawatts World Total
487 Gigawatts
500
433 |
4o 370 o
319 e
® ?ﬁ?j o Previous
238 [ year"s{y
a1 capac
200 198  \ag i
159 =8
121 7’%
I PR 27
+ 15
0
2006 2007 2008 2009 2010 20m 2012 2013 204 2016 2016
REN213:5,
REN21 Renewables 2017 Global Status Report EACIE0
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Wind Power

Wind Power Capacity and Additions, Top 10 Countries, 2016
The global wind
power market
q Gigawatts
contracted in 200
2016 fdec +23.4

150 B

China added most

new installations: -

23.4 GW 2015 +8.2
total
+5
50
+3.6
+0.7 416 +0.7 +2 +0.3
0
China United Germany India Spain United France Canada Brazil Italy
States Kingdom
[~} REN21:3:5,
A \\ REN21 Renewables 2017 Global Status Report O]=|¥
Y .
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Wind Power

Share of Electricity Demand Met by Wind Power, Selected Countries
At least 24 with over 10% and EU-28, 2016

countries met 5%
or more of their

annual electricity B
demand with wind 90
power :2

60
50

Enough global

40

capacity to meet 30
4% of total = I I I I
. . 10
electricity : l . B . E I HE B
. S \ -<o & 5 <®
consumption o°° 7 @Q <8 o cf‘ v & P& (9& é@% N
'~ REN21:s,
® \ REN21 Renewables 2017 Global Status Report A O
: »
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Enabling Technologies and Energy Systems Integration

Storage Applications in
Storage can Electric Power Systems

provide system
benefits and
flexibility to
customers, system
managers and
utilities

Can be applied
from the
household level to
utility-scale

.e"“‘\
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Enabling Technologies and Energy Systems Integration

Global Grid-Connected Energy Storage Capacity, by Technology, 2016
Global grid-
connected and
stationary energy
storage capacity in
2016 totalled an Pumped storage

estimated 156 GW ]_50 cW 3.1aw

Thermal storage

Electro-
chemical
5
Electro-
mechanical

o REN2 155,
- _@\ . REN21 Renewables 2017 Global Status Report OIS &
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Enabling Technologies and Energy Systems Integration

Global Grid-Connected Stationary Battery Storage Capacity, by Country, 2006-2016

Grid-connected

battery storage Megawtts
grew by 50% in 1200 1719
Rest of World
20 1 6 1o B Chike
1400 W italy
Germany
1,200 plzar 1,147
B Republic of Korea
00 B United States 2 e
786 ol
00 . = BATTERY
600 503 STORAGE
00 345 e —_— —
245 246 290 312 - +50%
200 — — — in 2006,
® ~a0s 07 2008 2000 2000  20m 2012 2013 2014 2015 2006
[~ REN21:5R
o REN21 Renewables 2017 Global Status Report O |¥
X, .
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Enabling Technologies and Energy Systems Integration

Global Passenger Electric Vehicle Market (Including PHEVs), 2012-2016
Global sales of EVs

reached 775,000 s o
. In thousanas
units 400 775 oo
700 7%
More than 2 million Rest of World _ )
600 \ \ 609%
passenger EVs were =i , 545\
on the world's roads EU -
W China ’
by yearls end (1% Of b B United Statas 319 o
the light vehicle 300 : 0% |
: 213 o By the and of 2016
market) ahds |~ - d P
salgse 129 — the world's roads. EVs
o o s fwmgma
. . . - aroun
So far, little linking - . , | giblpassanger
Of renewab|e 2012 2013 2014 2015 2016 :
energy and electric
mobillty REN21:5,
oy \\ . REN21 Renewables 2017 Global Status Report Ol=|®
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Conclusions

REN21:s50
Ao x|#]

Global renewable energy transition advancing RENEWABLES 2017
with record capacity additions and rapidly
falling costs — more capacity installed for less
money

However, progress not fast enough to reach
Paris Agreement goals

Better-integrated sectoral planning (electricity,
heating and cooling, transport)

Smarter, more flexible systems integrating
variable renewables

More use of enabling technologies

Meteorology increasingly important as the
share of variable renewables increases
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= 201 MEXIREC
REN21
Renewables Academy
Global Status Report: Regional Reports www.ren2l.net/map Global Futures REN21 Renewables Mexico International
yearly publication since 2005 Reports Academy Renewable Energy
Conference (MEXIREC)

11-13 September 2017

www.ren2l1.net/gsr
@ Subscribe to our newsletter
N . www.ren2l.net
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