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REN21 is a multi stakeholder network dedicated to the rapid uptake of
renewable energy worldwide.

NGOs:

CURES, GFSE, Greenpeace,
ICLEI, ISER, JREF, RCREEE,
WCRE, WFC, WRI, WWF

Industry Assodiations:

ACORE, ARE, CEC, CREIA, EREF,

GWEG, IGA, IHA, IREF, WBA,
WWEA

Science & Academia:
[IASA, ISES, SANEDI, TERI, Fundacion Bariloche

Intemational
Organisations:
ADB, EC, ECREEE, GEF, IEA,

IRENA, UNDP, UNEP,
UNIDO, World Bank

National Govermments:
Brazil, Denmark, Germany,
India, Norway;, Spain,
Uganda, UAE, UK
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REN21 Renewables 2015 Global Status Report

RENEWABLES 2015

Annual e
Reporting
on Renewables:

Ten years of

REN21:5
NG

Launched at Vienna Energy Forum on 18 June 2015

Network of over 500 contributors, researchers & reviewers

worldwide

The report features:

Global Overview

Market & Industry Trends

Investment Flows

Policy Landscape

Distributed Renewable Energy for Energy Access
Feature: Using Renewables for Climate Change
Adaptation

The report covers:

All renewable energy technologies
The power, heating & cooling, and transport sector
Energy Efficiency

Country data available under new REN21 Renewables
Interactive Map www.ren21.net/map
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New REN21 Renewables Interactive Map

The New REN21
Renewables Interactive
Map has been sourced
from over 7000 data
lines, featuring
information from
REN21’s latest reports,
including GSR2015.

REN21 Interactive Map Home > Status ofRenewables > REN21 Interactive Map

Background | Howtocontribute | Contributors | Help | Glossary

Data on the Map is
constantly being
updated, and represents
up-to-date information
on renewable energy.

TOpiC Technology Renewables Interactive Map
= ; - ; REN21:54T, www.ren21.net/map
BN &

fo the delimitation of international frontiors and

- +ecblecu
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A Decade Of Renewable Energy Growth Surpassing Expectations

The evolution of renewable
energy has surpassed all
expectations.

Global installed capacity and
production from all renewable
technologies have increased
substantially.

Significant cost reductions for
most technologies.

Supporting policies spread
throughout the world.

START 2004 2013 2014
INVESTMENT

New investment (annual)

: billion USD 45 232 270
in renewable power and fuels

Renewable power capacity

(total, not including hydro) - B2 -2l b7
Renew_able power capacity aw 800 1578 1,712
(total, including hydro)

Hydropower capacity (total) GW 715 1,018 1,055
[ Bio-power capacity GW <36 88 93
[ Bio-power generation TWh 227 396 433
[Z] Geothermal power capacity GW 8.9 12.1 12.8
*. Solar PV capacity (total) GW 2.6 138 177

Concentrating solar thermal power (total) GW 0.4 3.4 4.4

Wind power capacity (total) GW 48 319 370
HEAT

" Solar hot water capacity (total) GWin 86 373 406
TRANSPORT
[ Ethanol production (annual) billion litres 28.5 87.8 94
[ Biodiesel production (annual) billion litres 2.4 26.3 29.7
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Renewable Energy in the World

Renewable energy prowded Estimated Renewable Energy Share of Global Final Energy Consumption, 2013
an estimated 19.1% of global
final energy consumption in o
2013. 78.3%
Biomass/
The share of modern e Soarneat
=es 4.1%

renewable energy increased

.

All renewables

(o) o,
to 10.1%. 19.1% 1.3% 0.8%
Wind/solar/ Biofuels
biomass/
. - geothermal
The share of traditional G
0,
biomass was of 9%, same as Nudeaz,;,?wf’,
in 2012. REN21s5
REN21 Renewables 2015 Global Status Report HRBEO
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Renewable Energy “Champions” - annual investment/capacity additions

ANNUAL INVESTMENT / NET CAPACITY ADDITIONS / PRODUCTION IN 2014

Investment in renewabls power and
fuels {not including mydro > 50 MW)

China

2

United States

3

Japan

United Kingdom

Investment relative to annual GOP!
Zeothermal power capacity

B Hydropower capacity
Solar PY capacity
C5P capacity
Wind power capacity
Solar water heating capacity”
] Biodiesel production
[ Fuel athanal praduction

Burundl
Kenya

China

China

United States
China

China

United States
United States

Eermya

Turkey
Brazil
Japan
Indiz
Garmary
Turkey
Brazil

Brazil

Honduras
Indonesia
Canada
United States
United States
Brazil
Garmary
China

Jordan
Philippines [taly
Turkeny Imdia

United Kingdom | Germarmy

Brazil India
India Garmarmy
Indonesia Argentina
Canada Thailand
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Renewable Energy “Champions” — total capacity

TOTAL CAPACITY OR GENERATION AS OF END-2014

1 2 3 4 5

Renewable power [|rc| hydr-:] China United States Brazil Germary Canada

Renewable power capacity

per capifa (nof incl. hydra)

[ Biopower genaration United States Garmarny China Brazil lapan

[2] Gectharmal power capacity United States Philippines Indonesia Mexico Mew Zealand

Bl Hydropower capacity* China Brazil United States Canada Russia

E Hydropower generation® China Brazil Canada United States Rus=sia
i"z‘uﬂ‘;ﬂé’éwg solar thermal Spaln United States | India pnitedArab | Algeria
Splar PV capacity Garmany China Japan Itahy United States
Solar PV capacity per capita Germany Itahy Belgium Greece Czech Republic

Wind power capacity China United States Garmary Spain India

Wind power capacity per capifs Cienmark Swreden Germary Spain Ireland

weAT |

Saolarwater collector capacity® China United States zerma Turke Brazil

Salarwater heating collector

capacity per capifs’ Cyprus Austria Izrael Barbados

(] Geothermal heat capacity” na urkey apan iceland ndia
ﬁ:fg;ggil heat capacity Iceland MNew Zealand Humgary Turkey Japan

REN21 Renewables 2015 Global Status Report
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Power Sector
Estimated Renewable Energy Share of Global Electricity Production, End-2014

Fossil fuels and nuclear

Wind 3.1%

Renewable
electricity

22.8%

Bio-power 1.8%

solarPv  0.9%

S Geothermal,
CSP, and

ocean 0-4%

Based on renewable generating capacity in operation at year-end 2014.

REN21z5:5,
REN21 Renewables 2015 Global Status Report B L O~ | )
* Renewables accounted 27.7% of global power generation capacity and 22.8%
of global electricity demand.
Renewables made up for 59% of net additions to global power capacity.
Total RE power capacity: 1712 GW, an increase of more than 8.5% over 2013.
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Heating & Cooling

Energy use for heat accounted for
about half of total world final energy
consumption in 2014.

Small but growing modern renewable
energy share of final global heat
demand: approx. 8%.

Trends:

e Growing interest, although
advanced systems represent a
small fraction of the global market

* Slow growth but vast potential—

key for the energy transition

REN21
EX
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Transport

Renewable energy accounted for an estimated
3.5% of global energy demand for road
transport in 2013, up from 2% in 2007.

Trends in the development of gaseous fuels
and electricity continued to create pathways
for the integration of renewables into
transportation.

Growing interest in new applications and
markets for biofuels.
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Solar Photovoltaics (PV) -

Solar PV:

= +40 GW added
= Total capacity: 177 GW

More than 60% of all PV
capacity in operation
worldwide at the end of
2014 was added over the
past three years.

Asia eclipsed all other
markets, accounting for
almost 60% of global
additions.

total global capacity

Solar PV Global Capacity, 2004-2014

Gigawatts

200
150
100

50

3.7 5.1 7 2

16

World Total

177 Gigawatts

138

100
70

40
23

2004 2005 2006 2007

REN21 Renewables 2015 Global Status Report
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2009 2010 2011 2012 2013 2014
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Bioenergy

Shares of Biomass Sources in Global Heat and Electricity Generation, 2014

Biomass Sources in Heat Generation Biomass Sources in Electricity Generation

MSW Biogas
15% 4%
Biofuels
W 1%
fSolid bi%mgss shareg‘inc‘iulde both tradiltional and t;1'1o<31ern bioenergy from
uelwood, bagasse, black liquor, animal waste, and others.
REN21:=5ED
REN21 Renewables 2015 Global Status Report 3. |0~ | @

Total primary energy demand from biomass was approximately 16,250 TWh

(58.5 EJ).
Biomass was used to produce an estimated 12,500 TWh (45 EJ) of heat

(addition of 9GWth).
Bio-power capacity increased by an estimated 5 GW in 2014 to a total of

approx. 93 GW.
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Bioenergy

Demand from modern Wood Pellet Global Production, by Country or Region, 2004-2014
biomass , such as wood R _ World Tota
25 24.1 Million Tonnes

pellets increased
. . W Rest of World
international trade Rest of Asia

20 M China
M Russia
M United States, Canada, and Mexico
European Union (EU-28)

Global production of wood 15
pellets rose by 9% to just
over 24 million tonnes 10

Main wood pellet
producing regions continue

to be Europe (62%) and 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
North America (34%) REN215557,
REN21 Renewables 2015 Global Status Report REE0
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Solar Thermal Heating & Cooling

. . Solar PV Global Capacity, 2004-2014
Cumulative capacity of all

coIIecI;tor types in operation zfgwa“s wora
rose by 177 Gigawatts
a net 44 GWth for a year-
end total of 374.7 GWth 150 138
2014 Trends: 100
« focus on glazed water 100

collectors 70
* slowdown in market 5 -

growth continued in »s

2014 vy BL 7 9 =
* China seeing a trend 0

f k tt 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
away from market to
commercial

REN21:5

REN21 Renewables 2015 Global Status Report
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Jobs in Renewable Energy

Global employment Jobs in Renewable Energy, 2014

continued to increase soe®es  TITTR POV TTOTD OO0 07900

- " = RiT ER DAY B
An estimated 7.7 million ) Hydroponer '”'I"W 'N"N"W PpieE i

direct or indirect jobs in

S o
t h e re n ewa b I e e n e rgy Solar Hea'ting/éooling)
i n d u St ry B Wind Power
Global wind power [} s " World Total: 7.7 Million Jobs
e m p | Oy m e nt C rosse d t h e i - Employment information for large-scale hydropower not included.
anna . - REN2 1558,
1 million jobs threshold in REN21 Renewables 2015 Global Status Report BE=0

2014

Source: IRENA
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Global Investment in Renewable Energy

Global new investment Global New Investment in Renewable Power and Fuels, Developed and Developing Countries, 2004-2014
estimated USD 270.2
opge . Billion USD
billion in 2014 300 270
) ) e billion USD
(including hydropower USD i 256 »
I 250 Developed Countries u 232
301 b'”lon) Developing Countries Dy w
200 183 e =
w g
Reasons for the increase: - 154 .
* Increase in solar power 112 R - 8 Bg
installations in China 10 s . 5 5
@ 3 & i
and Japan o | 5 « ' B
. 2 ¢
* Investment in solar 8 2

o
gl &

power up 25%

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

* Record investmentin
offshore wind projects REN21 Renewables 2015 Global Status Report

in Europe Source: Frankfurt School-UNEP and BNEF
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Global New Investment in Renewable Power and Fuels, by Region, 2004-2014

W Europe

~
¥ United States Bilion USD - 8
=
Billion USD =
60 o
2
o~ o
o = =t o S

20 G ¥ United States -~
O
s B B B B EEEEBEE 000 WSy U z

2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014

................ ™ Asla &
Americas (excl. United States & Brazil) :\MTTJ éd e :
excl tes & Brazil 1
20 | Billion USD o g \ (exc cmna
AR ]

mmmmmmmm

2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014

2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014

B india »
W Brazil T R Y l
20 | Billion USD ° o : 4 .
o B N oan S o © B Asia & Oceania (excl. China & India)
@ oW E E o m i g | Billon USD
: ~
H ~ 3
2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 B Africa & Middle East 3
40 w
M Africa & Middle East o & 8
Billion USD @ o
20 § o 2 o~ & 8 2 9

2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014 2004 2005 2006 2007 2008 2000 2010 2011 2012 2013 2014

Data include government and corporate R&D.

REN215: 8,
REN21 Renewables 2015 Global Status Report HD

Source: Frankfurt School-UNEP and BNEF

Developed Countries: Annual investment in 2014: USD 138.9 billion
(increase of 3 % compared to 2013)

Developing Countries: annual investment in 2014: USD 131.3 billion
(increase of 36% compared to 2013)
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Renewable Energy Policy Landscape

Countries with Renewable Energy Policies and Targets, Early 2015

B With policies and targets

. With policies, no targets
(or no data)

With targets, no policies
(or no data)

No policies/targets
or no data

Countries are considered to have policies when at least one national or state/provincial-level policy is in place.
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Renewable Energy Policy Landscape

START 2004° 2013 2014
Countries with policy targets # 48 144 164
States/provinces/countries with 8 34 106 108

feed-in policies

States/provinces/countries with
RPS/quota policies # 11 99 99

Countrieswith

tendering/ public competitive bidding ¢ n/a 55 60
Countries with heat obligation/mandate # n/a 19 21
States/provinces/countries with " 10 63 64

biofuels mandates®

At least 164 countries had renewable energy targets.

At least 145 countries had renewable energy policies in place.

Most policies focus on power: mainly feed-in-tariffs and renewable portfolio standards.
Recent trends: Merging of components from different policy mechanisms.
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Distributed Renewable Energy in Developing Countries

15% of the global population still lack
electricity access

Distributed renewable energy systems
offer unprecedented opportunity to
accelerate the transition to modern
energy services in remote areas and
new markets, as they are more cost-
competitive.

Little quantitative information on DRE
markets, but information available
indicates that markets are significant,
e.g. off-grid solar PV attracted approx.
USD 64 billion of investment in 2014.

World Electricity Access and Lack of Access by Region, 2012

With access

85%

- Rural
South Asia  Others 87%

34% 12%

Without
access

15%

REN21 Renewables 2015 Global Status Report

World Clean Cooking Access and Lack of Access by Region, 2012

With Access w %
58% 38%  21%

Without ‘Sub-Saharan Rueal

Access 83%
42% 2

REN21:5
REN21 Renewables 2015 Global Status Report O~ [®]

Renewable Energy
R E N 1 Policy Network
for the 21st Century



Conclusions

Renewable energy continued to grow in 2014 against
the backdrop of increasing global energy consumption,
and a dramatic decline in oil prices during the second half
of the year.

For the first time in 40 years, economic and CO, growth
has “ decoupled” — marking a record year for
renewables.

The past decade has set the wheels in motion for a global
transition to renewables, but a concerted and sustained
effort is needed to achieve it:

= Long-term and stable policy frameworks, which can
adapt to changing environment, to sustain and
increase investment levels

= Greater attention to the heating and cooling and the
transport sector and “energy system thinking”

= Improve information on distributed renewable energy
markets in developing countries and improve access
-front finance

See you at SAIREC 2015
Cape Town, 4-7 October 2015

__k‘ "% f\ South African Infernational Renewable Energy Conference
~ A
I
RENEWABLES 2015
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on Renewables:
Ten years of Y E ARS
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RENEWABLE ENERGY POLICY NETWORK

FOR THE 215t CENTURY

Global Status Report: Regional Reports
yearly publication
since 2005

REC

ntemationol Renewabie Energy Conlerence

L0~

REN21

Renewables Academy

Global Futures Report www.ren21.net/map RENZI

Renewables Academy

South Africa International
Renewable Energy
Conference

4-7 October 2015
www.ren2l1.net/gsr

Subscribe to our newsletter
www.ren2l.net
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