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=> The report features:

* Global Overview
* Market & Industry Trends

* Distributed Renewable Energy for Energy
Access

* |nvestment Flows
* Policy Landscape

* NEW: Enabling Technologies and Energy
Systems Integration

* Energy Efficiency
Feature: Deconstructing Baseload
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REN21 Community

GSR Network:

= Over 800 active
contributors and
reviewers

N

Tracking 155 countries

N

Covering 96% of global
GDP

= Representing 96% of
global population

@

REN21 COMMUNITY

tracking 195 countries
Covering 96% of giobal GDP

Represanting 96% of global population
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REN21 Renewables Interactive Map

REN21 Interactive Map

—> Research tool for tracking the
development of renewable
energy worldwide

Background | Howtocontribute | Contributors | Help

=> Complements perspectives and 1
o i

findings of REN21’s Global and
Regional Status Reports with
infographics and detailed,
exportable data packs

www.ren21.net/map
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http://www.ren21.net/map

Another extraordinary year for renewable energy

2015

2016

Total global capacity was
up 9% Compared tO 2015’ New investment (annual) in renewable power and fuels’ billion USD 312.2
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Renewable Energy in the World

As of 2015,
renewable
energy provided
an estimated
19.3% of global
final energy
consumption

Estimated Renewable Energy Share of Total Final Energy Consumption, 2015

Fossil fuels

78.4%

Hydropower

3.6%

geothermal power for transport

1.6%| 10.8%

Wind/solar/biomass/ Biofuels

Nuclear power

2.3%
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Renewable Energy “Champions”

Annual Investment/Net Capacity Additions/Production in 2016

1 2 3 4 5
Investment in renewable power and fuels . : L
(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 |celand
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
[ Biodiesel production United States Brazil Argentina/Germany/Indonesia
@ [ Fuel ethanol production United States Brazil China Canada Thailand
® -_-"“‘\\ .
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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

75.5%
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Wind power

4.0%

Hydropower

16.6%

Bio-power

2.0%

Solar PV

1.5%
Ocean, CSP and geothermal power
0.4%
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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.
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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

130 o
; Power Policies
Countries
120 with Power Feed-in tariff/premium
Policies payment
1o B Tendering
B Net metering
100 £
B Renewable portfolio
standard (RPS)
90
80
Countries
Heating and
70 with Cooling Policies
- — Transport g
0 Policies Solar heat obligation
3 M Technology-neutral
50 o 8 o L B countries ith heatobligation
N Heating and
40 | B L] = B Cooling (H&C)
i i “] Policies
30 — — = — = Transport
: Policies
20 [ - — p—— — | | Biodiesel obligation/
mandate
10 2 = — =i = = . = [ — . Ethanol obligation/
I‘ I I ‘ I mandate
0 _ L || Taa—— . W | &= | = | | L . | | Non-blend mandate

H&C Transport Power H&C Transport H&C Transport

2014 2015 2016

to support
policies

/or state/provincial-level
esel and ethanol).Tendering

policies are pres ented in a given year if ’IJUHSUICUC" has held at least one tend 1::; |UIH‘I;J hat year.
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Jobs in Renewable Energy

Jobs in Renewable Energy
The renewable

energy sector

cmployed Tz g i it it
9.8 million people  [3) ceotvermal  @RAAG ARG et PR

in 2016 -3 1.1% Solar energy 1 s e eeeee ... .. oo.o. oo... eeeee oes e
increase over e TN WWWR 1meee 1

2015 v {1711 TH114 fiiee pieee

sl LLEIR T peer fer  PREOD

g e PRERR L
8.3 milion + 1.5 miltion

= 50,000 jobs
World 9 8 o
Total: <J.Q million jobs
_ REN2 15,
[~ X REN21 Renewables 2017 Global Status Report =0

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 B World total
USD 241.6 bI"IOI‘I 350 242 bl”lon USD Developed countries
- 312 China
N 2016 300 281 278 B S;Bre]{r?eesveloping
i 250
For the fifth
consecutive year, 200 -
investment in new 150 8 g - I Growth
11 = = ) g :
renewable power . g B g g ! - B . 8 A
capacity was 2 i ! ! i :
50 — — !— !— = B - - - —
roughly double m B E
that in fossil fuel O T2006 2007 2008 2000 2010  20m 202 2013 2014 2055 2016 -14%
Ca pa City. Note: Figure does not include investment in hydropower projects larger than 50 MW, Investment totals have been rounded to nearest billion -
(~ W REN21 Renewables 2017 Global Status Report
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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 o
money B, | | | | 575  ~34%
i | 60.6
committed | | | o1 51.9 - 9%
during 2016, 5 )
i W16 0%
each accounting :
for roughly 47% 5 0%
of total 18 3
g - 105 -37%
Investment Developed countries
i China +17%
| Other developing countries
I~A Ocean ener 0.2 0
° ¥ | 0.011 -7%
0 10 20 30 40 50 60
.9\\ REN21 Renewables 2017 Global Status Report
L

Source: BNEF.
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Solar PV

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

capacity was added

worldwide
Gigawatts
30 World Total
- 303 Gigawatts
Global solar PV
capacity totaled 250 _—
303 GW =
177
150 137+ Previous
year's
capacity
Total 100 99 -
global 70
capacity
50 23 40 e
6 8 15 @
1.4 .
0
2006 2007 2008 2009 2010 20m 2012 2013 2014 2015 2016
@ REN21 Renewables 2017 Global Status Report Ol=~[#]
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Solar PV

By end-2016:

=>» Every continent
had installed at
least 1 GW

= At least 24
countries had
1 GW or more of
capacity

= At least 114
countries had

more than
10 MW

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

Gigawatts
350

300
250
200

150

Total 100
global

capacity 5

6 8 16 2

World Total

303 Gigawatts

137

%9 I
70 l
40 u L

ﬂ%Dﬁ“

2006 2007 2008 2009
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2010 201 2012 2013 2014 2015 2016

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

China
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Solar PV

q Solar PV Capacity and Additions, Top 10 Countries, 2016
China added P . p RS
34.5 GW (up 126%
Gigawatts
over 2015), S 4345

increasing its total
solar PV capacity

70 —_

60 —

45% to 77.4 GW, ~ N
far more than that . +86 415 41438
2015 R |
of any other total
30 £ | __
country . LA
+2
4.1
B B 06409401
0
China Japan Germany United Italy United India France Australia Spain
States Kingdom
@ REN21 Renewables 2017 Global Status Report <[
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Solar PV

Demand is
expanding
rapidly for off-
grid solar PV, but
capacity of grid-
connected
systems is rising
more quickly

Solar PV Global Additions, Shares of Grid-Connected and Off-Grid Installations,

2006-2016

Share % of Installations
100

90

so N N

70 N .

60 N .

50 |-—| .

40 . =

30 . —

20 . —

Grid-
connected
centralised

2006 2007

2008

2009
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2010

20Mm

2012

2013

2014

2015

2016

# Source: IEA PVPS.
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Concentrating Solar Thermal Power (CSP)

110 MW of ¢ apa city Concentrating Solar Thermal Power Global Capacity, by Country and Region, 2006-2016

came online in 2016

_ World Total
|gawattz 4.8 Gigawatts
Total global
capacity: 4.8 GW ’ 4
; 4 1 Spain
900 MW expected
to enter operation ?

during the course of
2017

United
States

2006 2007 2008 2009 2010 20M 2012 2013 2014 2015 2016
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Solar Thermal Heating and Cooling

Solar Water Heating Collectors Global Capacity, 2006-2016
Total capacity of

water collectors

. o Gigawatts-thermal World Total
increased by 5% 500 456 Gigawatts-thermal
to 456 GWth g -
400 374 = . L=y
330
Solar heating and 300 e B B BN
cooling 224
. 200 205 oy BN B N . =
technologies s 10
have been sold in o =
it 100 . . L} — == | =}
at least 127 W Unglazed
. collectors
countries 0

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

@__ REN21 Renewables 2017 Global Status Report

» Source: |IEA SHC.
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Solar Thermal Heating and Cooling

Gross additions: Solar Water Heating Collector Additions, Top 20 Countries for Capacity Added, 2016

36.7 GWth Giganats

thermal
300
Gigawatts-
hemel Unglazed collectors
Slgnlflca nt market 250 ' Glazed (evacuated tube collectors)
. W Glazed (flat plate collectors)
growth In: - N R & % growth 2015/2016
—> Denmark: 84% L
s0 - e
=> Mexico: 6% :
1 06 f—
g 100 S |
= India: 6% :
50 I ," 03 Tl
ni _'0 -- - -I...._---———

+84 +6 -16 0 -12 -12 O -58 -19 -13 -14 -15 -35
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Solar Thermal Heating and Cooling

Residential sector
accounted for 63%
of total installed
collector capacity at
the end of 2015

Markets
transitioning to
large-scale systems

Solar Water Heater Applications for Newly Installed Capacity, by Economic Region, 2015

Share (%) of installations

100 _— S e - l - . M Swimming pool heating

Domestic hot water systems
for single-family houses

Large domestic hot water

systems - multi-family
houses, tourism and public
sector

60 M Solar combi systems -
domestic hot water and
space heating for single-
and multi-family houses

40 B Others - solar district
heating, solar process heat,
solar cooling

20 —_—

, - -
Q> 2 @ 2 2 @ S .2 @
& & & & & & S @
@ 9 & \g 2 B D
\© » v S & S <&
& & & N G NS
® P = (\b IS © §\'\\b
& ¥ 20
& S v
S &
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Distributed Renewable Energy for Energy Access

16% of the global
population lived
without electricity
- approx. 1.19
billion people

Electricity Access in Developing Countries, 2014

1-10%
1-20%
21-30%
31-40%
4-50%
51-60%

} 61-70%

. 71-80%
. 81-90%
. 91-100%
Share of

o
of population with access

REN21 Renewables 2017 Global Status Report & |
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Distributed Renewable Energy for Energy Access

Sales of Off-Grid Solar Systems in Top 5 Countries, 2015-2016

Sales of off-grid
solar systems reach
8.1 million units Viln unts I
worldwide Total > 8.1 million*

(World) | | 5|7

India | 31

Sales were highest
. Kenya 12
in sub-Saharan 08
Afria, in particular thiopia NI 0.5
. . 0.6 2016
in East Africa o

Uganda : 04

0.2
Tanzania 04
0.6

*Data reported for global sales represent approximately 50% of all sales of off-grid products.

@ REN21 Renewables 2017 Global Status Report

Source: GOGLA/IFC.
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Distributed Renewable Energy for Energy Access

Investment in Pay-As-You-Go Solar Companies, 2012-2016

USD 223 million
raised by PAYG

solar PV |
. Million USD
companies, an -
increase of about
40% from 2015
158
100
66
50
19
3
0
@ REN21 Renewables 2017 Global Status Report

Top five PAYG solar companies (for investment) in 2016:

90 million
Lumos Global
30m
d.Light
21 m
Sunfunder
20m |20 m
BBOXX [Mobisol
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Enabling Technologies and Energy Systems Integration

Storage Applications in

Storage can Electric Power Systems > Vil -

. - R Mo
provide system g ¢ o Gty
it control
« Demand management

benefits and » o :g:;ll(i:;)avingandload
flexibility to
customers, system

STORAGE
managers and e

control

« Demand management

afeo, . .

utilities iy
- Emergency backup
power

Can be applied -
from the Tl sy

for load shifting and
variable renewable

household level to el
utility-scale

power for later use

@__ ' REN21 Renewables 2017 Global Status Report Ol | &
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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 _
grew by 50% in 1800 1,719

2016 1600 Rest of World
M Chile
1,400 | Italy _—
Germany —
1200 Japan 11147

B Republic of Korea
1,000 :
M United States
Grid-connected

786 -
50 620 . BATTERY
900 503 — | STORAGE
- 345 417 % grew by
245 246 290 312 +50%
200 . in 2016,
11 — - - L
2006 2007 2008 2009 2010 20Mm 2012 2013 2014 2015 2016
REN215::
(~ REN21 Renewables 2017 Global Status Report
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Feature: Deconstructing Baseload

=> Traditional baseload
generators such as coal and
nuclear are beginning to
lose their economic
advantage and may no
longer be the first to
dispatch energy.

=> A number of countries and
regions — including
Denmark, Germany,
Uruguay and Cabo Verde —
have integrated high shares
(from 20-40%) of variable
renewable energy.

[~ N
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Conclusions

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

2016 was the third year in a row where
decoupling of economic growth and energy-
related CO, emissions occurred

However, progress not fast enough to reach
Paris Agreement goals

Better-integrated sectoral planning

Smarter, more flexible systems integrating
variable renewables

More use of enabling technologies
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Renewable Energy Policy Network for the 215t Century

RENRY:=

REN21
Renewables Academy
Global Status Report: Regional Reports www.ren2l.net/map Global Futures RENZ21 Renewables Mexico International
yearly publication since 2005 Reports Academy Renewable Energy
Conference (MEXIREC)

11-13 September 2017

www.ren2l.net/gsr
@ Subscribe to our newsletter
* X o www.ren2l.net
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