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GLOBAL FUTURES

First released in 2005, REN21's Renewables Global Status Report
(GSR) has grown to become a truly collaborative effort, drawing on
an international network of over 800 authors, contributors and
reviewers. Today it is the most frequently referenced report on
renewable energy market, industry and policy trends.

REGIONAL

These reports detail the renewable energy developments of a
particular region; their production also supports regional data
collection processes and informed decision making.

RENEWABLES INTERACTIVE MAP

The Renewables Interactive Map is a research tool for tracking the
development of renewable energy worldwide. It complements the
perspectives and findings of REN21’s Global and Regional Status
Reports by providing infographics from the reports as well as
offering detailed, exportable data packs.

Regional Reports www.ren21.net/map

BENEWABLES GLOBAL
FUTURES REPORT

Global Futures

REN21 produces reports that illustrate the credible possibilities for
the future of renewables within particular thematic areas.

RENEWABLES ACADEMY

The REN21 Renewables Academy provides an opportunity for
lively exchange among the growing community of REN21
contributors. It offers a venue to brainstorm on future-orientated
policy solutions and allows participants to actively contribute on
issues central to a renewable energy transition.

INTERNATIONAL RENEWABLE ENERGY
CONFERENCES (IREC)

The International Renewable Energy Conference (IREC) is a high-
level political conference series. Dedicated exclusively to the
renewable energy sector, the biennial IREC is hosted by a national
government and convened by REN21.

REN21

Renewables Academy

REN21 Renewables

International Renewable

Reports Academy Energy Conferences
Renewables 100%
Global Futures Report
SADC and UNECE UNECE
Renewable Energy EAC
Global Futures Report ot Renewable Ener
P ECOWAS and Energy Efficiency Renewable Status Report v
Global Sltatus Repbolrt MENA o Renewab# Energyand ~ Status Reports Energy ar#i Renewable Energy
on Local Renewable Renewable Energy EnergyEfficiency Renewables Interactive Energy Efficiency 1o ders and Community
Energy Policies Status Report Status Report Map revamp Status Report [em]Power[ment]
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Alliance for Rural Electrification (ARE)

American Council on Renewable Energy
(ACORE)

Association for Renewable Energy of
Lusophone Countries (ALER) Chinese
Renewable Energy Industries
Association (CREIA)

Clean Energy Council (CEC) European
Renewable Energies Federation

(EREF)

Global Off-Grid Lighting Association
(GOGLA)

Global Solar Council (GSC)

Global Wind Energy Council (GWEC)
Indian Renewable Energy Federation
(IREF)

International Geothermal Association
(IGA)

International Hydropower Association
(IHA)

Portuguese Renewable Energy
Association (APREN)

Renewable Energy Solutions for the
Mediterranean (RES4MED)

World Bioenergy Association (WBA)
World Wind Energy Association (WWEA)

Michael Eckhart
Mohamed El-Ashry
David Hales

Kirsty Hamilton

Peter Rae

Arthouros Zervos
National Technical University of Athens
(NTUA)

Asian Development Bank (ADB)

Asia Pacific Energy Research Centre
(APERC

ECOWAS Centre for Renewable Energy
and Energy Efficiency (ECREEE)

European Commission (EC)
Global Environment Facility (GEF)
International Energy Agency (IEA)

International Renewable Energy Agency
(IRENA

Regional Center for Renewable Energy
and Energy Efficiency (RCREEE)

United Nations Development
Programme (UNDP)

UN Environment (UNEP)

United Nations Industrial Development
Organization (UNIDO)

World Bank (WB)

Afghanistan

Brazil

Denmark

Germany

India

Norway

South Africa

Spain

United Arab Emir gtoq
United Kingdom
United States of AGTERE

Christine Lins
REN21

Climate Action Network (CAN)

Council on Energy, Environment
and Water (CEEW)

Fundaci&n Energ s Renovables (FER)

Global Alliance for Clean Cookstoves
(GACC)

Global Forum on Sustainable
Energy (GFSE)

Greenpeace International

ICLEI — Local Governments for
Sustainability, South Asia

Institute for Sustainable Energy
Policies (ISEP)

Mali Folkecenter (MFC)

Partnership for Sustainable Low Carbon
Transport (SLoCaT)

Renewable Energy Institute (REI)

World Council for Renewable
Energy (WCRE)

World Future Council (WFC)
World Resources Institute (WRI)
World Wildlife Fund (WWF)

Fundacicn Bariloche (FB)
International Institute for Applied
Systems Analysis (IIASA)
International Solar Energy Society
(ISES)

National Renewable Energy
Laboratory (NREL)

South African National Energy
Development Institute (SANEDI)
The Energy and Resources Institute
(TERI)
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@ Traditional biomass 15% 200
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FITRAE REVR R ) RRELRT LB (SRR 13T 3122 241.6

WHAREHR AR (B8, AEKHED GW 785 921
AFARIR AR CRE, Bk GW 1,856 2,017
KR 2 GW 1,071 1,096
B e e ow 106 112
&) R R R (4R ) TWh 464 504
AR A oW 13 135
RPFHRESG IR B GW 228 303
KFHRER K A GW 4.7 4.8
[ ENEERS 3 GW 433 487
K BHRERIK 8 GWi 435 456
0 zm& (&) billion litres 98.3 98.6
£ R & (4) billion litres 30.1 30.8
AR H B A R 2K # 173 176
K H ] BN R RN /48 / [ 5K # 110 110
SR T A R YRS AR BOR M/ 48 / B 2K # 100 100
KRR/ A TP 58 S 1R A [ 2 4 # 16 34
K FH S5 / | U Y L 5 # 21 21
SR AE VIR iR | BOR IR M /45 / 6 505 # 66 68

*Investment data are from Bloomberg New Energy Finance and include all biomass, geothermal and wind power projects of more than 1 MW; all hydro projects of
between 1 and 50 MW; all solar power projects, with those less than 1 MW estimated separately; all ocean energy projects; and all biofuel projects with an annual
production capacity of 1 million litres or more.

2The GSR 2016 reported a global total of 1,064 GW of hydropower capacity at end-2015. The value of 1,071 GW shown here reflects the difference between end-2016
capacity (1,096 GW) and new installations in 2016 (25 GW). Differences are explained in part by uncertainty regarding capacity retirements and plant repowering each
year. Note also that the GSR strives to exclude pure pumped storage capacity from hydropower capacity data.

3Solar hot water capacity data include water collectors only. The number for 2016 is a preliminary estimate.
“Data for tendering/public competitive bidding reflect all countries that have held tenders at any time up through the year of focus.

®Biofuel policies include policies listed both under the biofuels obligation/mandate column in Table 3 (Renewable Energy Support Policies) and in Reference Table
R25 (National and State/Provincial Biofuel Blend Mandates).

Note: All values are rounded to whole numbers except for numbers <15, biofuels and investment, which are rounded to one decimal point.
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Billion USD L. " |
50 - 242 billion USD ™ Wordrel
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2006 2007 2008 2009 2010 201 2012

Note: Figure does not include investment in hydropower projects larger than 50 MW.

Investment totals have been rounded to nearest billion.

2013 2014 2015

Source: BNEF
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Renewable '||ngy
Policy Netwar
for the 21st Ew tury

P“U

A WA =
FINANENISSEN
20164 SE T4 B /1 FT I A B/
1 2 3 4 5
?%f?&ﬁﬁﬁ@iﬁ%% China United States United Kingdom | Japan Germany
’%;ﬁ%wlf?jﬁiﬁgﬁ 7 Bolivia Senegal Jordan Honduras Iceland
N Y
HuFh s S B Indonesia Turkey Kenya Mexico Japan
K2R China Brazil Ecuador Ethopia Vietnam
JoR K A China United States | Japan India United Kingdom
Jt# (CSP) 2 South Africa | China _ — -
M REaE China United States | Germany India Brazil
KBHREROK R China Turkey Brazil India United States
£ A=mpsehr & United States | Brazil Argentina/Germany/Indonesia
0 4wz mi g United States | Brazil China Canada Thailand
20165 JRAT R AR
1 2 3 4 5
P A RRIR L ) (L2 7K H) China United States | Brazil Germany Canada
AR REUR ) CR &K ) China United States | Germany Japan India
é\g%ﬁiﬁéﬁ 7 Iceland Denmark Sweden/Germany Spain/Finland
B Awmaskea United States | China Germany Brazil Japan
R A United States  Philippines Indonesia New Zealand Mexico
KL China Brazil United States Canada Russian Federat.
K7 e China Brazil Canada United States Russian Federat.
CSP %5t Spain United States India South Africa Morocco
SRR China Japan Germany United States Italy
NI Germany Japan Italy Belgium Australia/Greece
L China United States | Germany India Spain
B R Denmark Sweden Germany Ireland Portugal
IR PH BE K S AR S China United States  Turkey Germany Brazil
NFTRPHReROKSAAR B ° Barbados Austria Cyprus Israel Greece
Hh A China Turkey Japan Iceland India
N5y A O Iceland New Zealand | Hungary Turkey Japan

*Countries considered include only those covered by Bloomberg New Energy Finance (BNEF); GDP (at purchasers’ prices) data for 2015 from World Bank. BNEF data include the following: all biomass, geothermal
and wind power projects of more than 1 MW; all hydropower projects of between 1 and 50 MW; all solar power projects, with those less than 1 MW (small-scale capacity) estimated separately; all ocean energy projects;
and all biofuel projects with an annual production capacity of 1 million litres or more. Small-scale capacity data used to help calculate investment per unit of GDP cover only those countries investing USD 200 million or more.

20nly two countries brought CSP plants online in 2016, which is why no countries are listed in places 3, 4 and 5.
*Per capita renewable power capacity (not including hydropower) ranking based on data gathered from various sources for more than 70 countries and on 2015 population data from World Bank.

“Country rankings for hydropower capacity and generation differ because some countries rely on hydropower for baseload supply whereas others use it more to follow the electric load and to match peaks in demand.

“Solar water heating collector rankings for total capacity and per capita are for year-end 2015 and are based on capacity of water (glazed and unglazed) collectors only. Data from International Energy Agency Solar Heating

and Cooling Programme. Total capacity rankings are estimated to remain unchanged for year-end 2016.

®Not including heat pumps.

Note: Most rankings are based on absolute amounts of investment, power generation capacity or output, or biofuels production; if done onabasis of per capita, national GDP or other, the rankings would be different for many

categories (asseenwith per capitarankings for renewable power not including hydropower, solar PV, wind power, solar water collector and geothermal heat capacity).
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- IV FAE REUR BRI R PEBR, 2014-2016

Mumber of countries
120 LEVATEE:H
@ Countries [7] Feed-in tariff /premium
120 _‘_.-r___-—; with Powar payment
@ Policies [ Tendering
o m Net metering
100 Renewable portfolio
standard (RPS)

an
80 — - KY,

Countres |73 el
70 _ with 1)

Transport Lo

e Policias [ Solar heat obligation
60 I Technology-neutral
@ Countries with heat obligation
Heating and -
40 Cooling (H&L)
Palicies -

0 E AT

— N

Power
2014 2015

Power H&C  Transport

H&C  Trarsport

Biodiesel obligation/
mandate

|11 Ethanol obligation/
mandate

m Non-blend mandate

Power H&C Trarsport

2016

Note: Figure does not show all policy types in use. In many cases countries have enacted additional fiscal incentives or public finance mechanisms to support renewable

energy. Heating and cooling policies do not include renewable heat FITs (i.e., in the United Kingdom). Countries are considered to have policies
national or state/provincial-level policy is in place. A country is counted a single time if it has one or more national and/or state/provincial-

when at least one
level policies. Some

transport policies include both biodiesel and ethanol; in this case, the policy is counted once in each category (biodiesel and ethanol). Tendering policies are presented in a

given year if a jurisdiction has held at least one tender during that year.
Source: REN21 Policy Database
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HIGHLIGHT

20164 UK

A
I,

LA

WAEAFTEARIEBAIBURKER, 2016

L _.,’:’7‘”" =
i ) D

Largy,

-

Countries with policies
atstart-2016

Countries with policies
at start-2016 and that added a
policy/policies in 2016

Countries without policies at
start-2016 and that added a
policy/policies in 2016

State/provincial

4 (not national) policies
.

Countries that held renewable
r energy-only tenders in 2016

Countries with
no policy or no data

Vi

Source: REN21 Policy Database

Note: Figure shows countries with Renewable Portfolio Standards, feed-in tariffs/premium payments and
net metering policies. Countries are considered to have policies when at least one national-level policy is in
place; these countries may have state/provincial-level policies in place as well. Diagonal lines indicate that
countries have no policies in place at the national level but have at least one policy at the state/provincial
level.

AT HEARRARAMFRBERNER, 2016

%

Countries with solar obligation

Countries with solar obligation
and other policy/policies

Countries with technology-
neutral obligation

Countrieswithtechnology-

neutral obligation and other
policy/policies

Countries with other direct
support policies*

State/provincial (not national)
policy/policies

s

Countries with no policy or no data

w
‘\“"
-- .1. x -

o
*A
X
w

* Indicates countries with other policies that directly support renewable heating and cooling technologies,
including rebates, tax credits, FITs, tenders, etc.

Note: Figure shows countries with direct support regulatory policies and financial incentives for renewable
heating and cooling technologies. Countries are considered to have policies when at least one national-level
policy is in place; these countries may have state/provincial-level policies in place as well. Diagonal lines
indicate that countries have no policies in place at the national level but have at least one policy at the
state/provincial level.
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Countries with Biofuels Obligations for Transport, 2016

Countries with obligations
in place by 2012

Countries that added obligations
during 2013-2015

Countries that increased existing
obligations in 2016

Countries that added obligations
in 2016

Countries with
no policy or no data Source: REN21 Policy Database

Note: Figure shows countries with biofuels obligations in the transport sector. Countries are considered to have policies when at least one national-level policy
is in place; these countries may have state/provincial-level policies in place as well. Bolivia, the Dominican Republic, the State of Palestine and Zambia added
obligations during 2010-2012 but removed them during 2013-2015.

JOBS 2016

Jobs in Renewable Energy

@ {1111 F111]

2z 111 A
8w 1111 1111
= 111 T it i
B e PPUTT VOOV T

(] 0000 050 8.3 mition + 1.Dmillion

World 9 8 o
Source: IRENA Total: </.QO million jobs
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GSR 2017 KEY FIGURES

Estimated Renewable Energy Share of Total Final Energy Consumption, 2015

Fossil fuels

78.4%

Biomass/ Hydropower
Modern renewables geothermal/ 3 60/
.07

solar heat
10.2%
4.2%

Wind/solar/biomass/
geothermal power

CRVA 1.6%

Biofuels
for transport

0.8%

Traditional biomass

Nuclear power

2.3%

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

Non-renewable electricity

75 5% Hydropower
16.6%

Wind power

4.0%

Bio-power
2.0%

Solar PV

1.5%

Ocean, CSP and geothermal power

0.4%

y

Renewable Power Capacities* in World, BRICS, EU-28 and Top 6 Countries, 2016

Gigawatts
1000
921 Gigawatts
900 300
800 258 0 CSP and
- cean, an
250 u geothermal power
700 W Bio-power
600 200 Solar PV
B Wind power
500
400 * Not including hydropower.
Distinction is made because
hydropower remains the
300 largest single component
by far of renewable power
200 capacity, and thus can
mask developments in
other renewable energy
- - technologies if included.
The five BRICS countries
0 _— are Brazil, the Russian
World BRICS EU-28 China United Germany Japan India Italy Federat\on, India, China and
Total States South Africa.
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Shares of Biomass in Total Final Energy Consumption and in Final Energy

Consumption, by End-use Sector, 2015
Electricity Transport | Modern
_hi Io) lo) heat:
NSO 04 A) 08 A) industry

85.9%

2.5%

Traditional

biomass

9.1%

Biomass

14.1%

Modern heat: buildings

1.2%

0 0Oo0@

M Traditional Modern Il Non-
biomass biomass biomass
100%
73 2.6

75%

50%

25%

0%

Heating
buildings

Heating Transport Electricity
industry

Global Bio-Power Generation, by Region, 2006-2016

Terrawatt-hours per year

600
World Total

504 Terawatt-hours

T
2014

Middle East
Oceania

Africa

Europe (non EU-28)
China

South America
Asia

North America
EU-28

20b6 ZdO7 20‘08 2609 2010 20M 2612 2613 2615 2016
Global Trends in Ethanol, Biodiesel and HVO Production, 2006-2016
Billion litres
World Total
150 - .
135 Billion Litres
B Hydrotreated
120 vegetable oil (HVO)
M Biodiesel (FAME)
Fuel ethanol
90
60
30
T T T T T
2006 2007 2008 2009 2010 20M 2012 2013 2014 2015 2016
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GEOTHERMAL POWER

Geothermal Power Capacity Additions, Share by Country, 2016

I e

Kenya

T
6% L

Turkey Mexico
(o) o Japan
445

Geothermal Power Capacity and Additions, Top 10 Countries, 2016

Megawatts
4,000

3,500

[ Added in 2016

3,000 2015 Total

2500 G B

2,000

+205
1,500 -

1,000 +]'6

500 B

0

United Philippines Indonesia ~ New Mexico Italy Turkey Iceland Kenya  Japan  Restof
States Zealand World

INDONES'A and TURKEY led the way for
NEW GEOTHERMAL POWER

installations, and EUROPE
remained an active market for

GEOTHERMAL HEAT.
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HYDROPOWER

Hydropower Global Capacity,
Shares of Top 6 Countries and Rest of World, 2016

United States

9%

VESEN]
Federation

4%

Rest of World

40%

wieast 25 G\ ot HYDROPOWER CAPACITY

was commissioned, and PUMPED STORAGE
grew by more than § (3\\/

Hydropower Capacity and Additions, Top 9 Countries for Capacity Added, 2016

Gigawatts
350 ———
+8.9
300 — mmm
+b.3
250 ———— A --- - m e e e e e e - -
A -
1
1
200 —+ [ Added in 2016
1
1 2015 Total
50—/
1
! 50
1
----- ’
+0.8
50 +1.1
+2.0 +1.5 +1.0 +0.7 +0.6
0 I 0 : — — —‘ : | |
China Brazil Ecuador  Ethiopia Vietnam Peru Turkey Lao PDR  Malaysia
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= SOLAR PV

Solar PV Global Capacity and Annual Additions, 2006-2016

Gigawatts
30 World Total
303 Gigawatts
300 +75 Annual
additions
250
228
+51
200
177
+40) ;
150 137 Previous
year's
99 ﬁ capacity
Total 100 129
global 70 .
capacit
pactty 50 16 23 40 B
6 8 i 8
f14 425 0w
0 .
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Source: IEA PVPS.

During 2016, at least 75 GW of solar

PV capacity was added worldwide -
equivalent to the installation of more than

31,000 SOLAR PANELS EVERY HOUR.

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

Gigawatts
350
World Total
200 303G |gawatt3 W Rest of World
M ltaly
M United States
250
M Japan
B Germany
200 China
150
Total 100
global
capacit
pacity 5 40

23
g 16

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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Solar PV Capacity and Additions, Top 10 Countries, 2016

Gigawatts

China accounted for

~+34.5

80

Added in 70

2016

0%

60

of new capactty.
86 115 41438 L
2015 40 Ve
total Z
30
20 +0.4
+2
+4.1
10 — == +_.6*+ .97+_.17
0
China  Japan Germany United Italy = United India France Australia Spain
States Kingdom

Solar PV Global Capacity
Additions, Shares of Top
10 Countries and Rest of
World, 2016

United States

20%

India 55%

Next six United Kingdom 2.7%
COURIAES Germany 2.0%
9% Republic of Korea 1.1%
Rest of world Australia 1.1%

. Philippines 1.0%
8% Chile 1.0%

Solar PV Global Additions, Shares of Grid-Connected and Off-Grid Installations, 2006-2016

Share % of Installations
100

50
40
30

20

Grid-
connected
decentralised

Grid-
connected
centralised

2006 2007 2008 2009

2010

2011 2012 2013 2014 2015 2016 Source: IEA PVPS/Becquerel Institute.
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CONCENTRATING SOLAR POWER (CSP)

Concentrating Solar Thermal Power Global Capacity, by Country and Region, 2006-2016

World Total
Gigawatts

. 4.8 Gigawatts

Spain

United /
States

2006 2007 2008 2009 2010 20m 2012 2013 2014 2015 2016

All new facilities that came
online incorporated thermal

ENERGY STORAGE.

CSP Thermal Energy Storage Global Capacity and Annual Additions, 2007-2016

World Total

11.9 Gigawatt-hours

Gigawatt-hours
12

1 Annual
: additions
10 9.8 9.8 l
+3.3]
8 .
Previous
6.5 year's
6 +2.0 capacity
45
4
Total
global 1.9
capacity 2 -
08 |+
004 04
0 .
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
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SOLAR THERMAL HEATING AND COOLING

Solar Water Heating Collectors Global Capacity, 2006-2016

Gigawatts-thermal World Total

500 456 Gigawatts-thermal
435

Glazed

400 collectors

300

200
Total
global
capacity 100

Unglazed
collectors

2006 2007 2008 2009 2010 201 2012 2013 2014 2015 2016

Source: [EA SHC.

Solar district heating capacity DOUBLED in Denmark (in 2016).

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

Gigawatts-
thermal
30.0
Gigawatts-
thermal Unglazed collectors
15 W Glazed (evacuated tube collectors)
25.0 M Glazed (flat plate collectors)
& % growth 2015/2016
12
20.0
0.9
15.0
10.0
. I I I
E(;I' 0%
o A A
-9 o -7 +6 -3 8 -7 48 +6 -16 O -12 -12 0O -58 -19 -13 -14 -15 -35
v v v Vv Vv v v v v v v v Vv Vv
& A O -~ SN O R Y N ¥ @ @ D & @
o R A N I INC SN R R F NG N
S & W o & N AN &
\)@‘ 23 ¥

Note: Additions represent gross capacity added.
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WIND POWER

Wind Power Global Capacity and Annual Additions, 2006-2016

Gigawatts World Total
oo 487 Gigawatts Annual
455 additions
433 '
+64
400 - 370 |
e 283% Previous
238 year'§
200 198 ﬂ capacity
159 =B
121
100 947
74

O T i
2006 2007 2008 2009 2010 20M 2012 2013 2014 2015 2016

By the end of 2016, OVER 90 COUNTR'ES

had seen commercial wind activity, and

29 COUNTR'ES had more than 1GW in operation.

Wind Power Capacity and Additions, Top 10 Countries, 2016

Gigawatts
200

Added +23.4
in 2016

100

+8.2
2015
total |
+5
BO
+3.6  _p
I
+0.7 416 +0.7 +2 +0.3
Note: Germany's additions | I —
are net of decommissioning 0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
and repowering. "~0" ) . . ) ) )
denotes capacity additions China United Germany India Spain United France Canada  Brazil Italy
of less than 50 MW. States Kingdom
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Wind Power Offshore Global Capacity, by Region, 2006-2016
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DISTRIBUTED RENEWABLE ENERGY

Sales of Off-Grid Solar Systems in Top 5 Countries, 2015-2016
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annually by year's end.

Investment in Pay-As-You-Go Solar Companies, 2012-2016
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Number of Domestic Biogas Plants Installed in Top 5 Countries, Total and Annual Additions, 2014-2016
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Number of Clean Cook Stoves Added in Top 5 Countries, 2014 and 2015
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GLOBAL INVESTMENT 2016

Global New Investment in Renewable Energy by Technology, Developed and Developing Countries, 2016
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Global Investment in Power Capacity, by Type (Renewable, Fossil Fuel and Nuclear Power), 2012-2016
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ENABLING TECHNOLOGIES

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

such as information and communication
technologies, storage and EVs facilitate

GREATER USE OF RENEWABLES.

Global Passenger Electric Vehicle Market (Including PHEVs), 2012-2016
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Global Primary Energy Intensity and Total Primary Energy Supply, 2010-2015
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FEATURE 2017: DECONSTRUCTING BASELOAD

Conceptual Progression from the Baseload Paradigm to a New Paradigm of 100% Renewable Electricity

A) The Baseload Paradigm
Power generation
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Intermediate N
u and dispatchable E

|

#JO

i

M Baseload E
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In the early stages of progression to larger shares of variable renewable generation, power systems make some
adjustments in their grid operations, develop forecasting systems for renewable energy production,
and introduce improved control technology and operating procedures for efficient scheduling and dispatch.

B) The Early Transition
Power generation

! .
Demand shift 7 Demand shift = to early morning lows
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- Intermediate u
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renewable energy
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In the late stages of progression towards fully renewable power systems, variable renewable power will be integrated
through advanced resource forecasting, grid reinforcements and strengthened interconnections, improved information
and control technologies for grid operations, widespread deployment of storage technologies, greater efficiency and
scope of demand response, and coupling of electricity, heating and cooling, and transport sectors.

C) A New Paradigm .
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MAKING THE CONNECTIONS

Good decisions require up-to-date information. The Renewables
Global Status Report (GSR) tracks the annual development of
renewables, using the most up-to-date information and data
available. Its neutral, fact-based approach documents in detail
the annual developments in market, industry and policy. The
report is a collaborative effort, drawing on an international
network of more than 800 authors, contributors, and reviewers
from over 155 countries. Now in its twelfth year the GSR is the
most frequently referenced report on renewable energy market,
industry, and policy trends.

Advancing the Global Renewable Energy Transition:
Highlights of the REN21’s Renewables 2017 Global Status
Report in Perspective is a complementary publication to help
decision makers understand the evolution of the renewable
energy sector in the context of the overall energy transition.
It looks at positive developments that occurred over the
past year, notes areas where progress is lagging and offers
recommendations for how to speed up the energy transition
with renewables.

While the Renewables Global Status Report series provides a
real-time snapshot of what is happening, REN21's Renewables
Global Futures Report series presents thinking about how
a renewable energy future will evolve. This series presents a

RENEWABLES 2017

S RENEWABLES GLOBAL
FUTURES REPORT
GREAT DEBATE U
10 RENEWA

range of credible possibilities for the future of renewable energy.
It does not present just one vision of the future, but rather a
full and objective range of visions, based on the collective and
contemporary thinking of many.

Collectively these reports illustrate the distance between where
we are now and what needs to happen if an energy transition
with renewables is to be achieved.

The Renewables Global Futures Report: Great debates
towards 100% renewable energy was released in
April 2017. The report documents global views about the
feasibility of achieving a 100% renewable energy future
by mid-century. While there may be agreement that we
need to decarbonise our energy system, there is no one
way to achieve this; what works in one country does not
necessarily work in another. The report analyses the views
of over 110 renowned energy experts from around the world
who were interviewed over the course of 2016. It does not
predict the future. The report is meant to spur debate about
the opportunities and challenges of a 100% renewable
energy future and, in turn, to support good decision making.

Access to the reports:

www.ren21.net/GSR and www.ren21.net/GFR
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The REN21 Secretariat has produced this document to highlight the important trends that have occurred in 2016 and put them
in perspective of the global energy transition. It draws on elements from its Renewables 2017 Global Status Report.
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