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REN21 is a global multi stakeholder network dedicated to the
rapid uptake of renewable energy worldwide.
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2015 Conclusions

=» Largest global capacity additions from RENZI===
renewables to date —
= Second year in a row: global carbon RENEWABLES 2016

emissions associated with energy use
remained stable while the global economy
grew

=» Majority of remaining fossil fuel reserves
need to be kept in the ground in order to
reach 2° climate target

=» More emphasis on renewable energy in
the heating and cooling as well as
transport sectors and on sector-coupling

=» Need to build a smarter, more flexible
system that accommodates both centralised
as well as decentralised generation
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REN21 Renewables 100% Global Futures Report
2017

Follow-up to 2013 edition of the REN21
Renewables Global Futures Report
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Power in Chile,
Deutsche Says

Three solar farms offered to sell power for $651t0 968 4 megawatt-
hour in the auction, Shah sajq, Two wind farms bid $79 a

megawan—hour, and a solar-the,
power at $97, ¢,
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| 3 Country expected to ing

tall 1 gigawatt of solar this year
> sol

ar and wind offered lowest prices in October energy auction
Solar power is now the cheapest source ot'electricirv in Chile
according to Deutsche Bank AG.
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¢ Solar Stuns in Mexico's First P
‘ Clean Energy Auction: 1,860MW
Won at $50.7 per Mwh

Solar in Mexico will now grow by 521
percent in 2016

sul Mexico just concluded its first Clean Energy Auction for energy,

o pPower and Clean Energy Certificates for purchase by CFE,
$68 a megawart-
2id $79 4

torage offereq
le same event,

Mexico's only utility. The results are stunning -- 11 py projects
have been awarded contracts worth 4 million megawatt-hours

(DC) per year. That translates to 1,840 megawatts of capacity

(using an average Capacity factor of 33.4 percent) Addnuonally. all
11 projects have won contracts for a combined 4 million Clean
Energy Certificates (CELs)

Mexico defines clean energy quite broadly, so the auction was
open to competition from wind, hydro, cogeneration, combined-
cycle gas, and geothermal, as well as pv. Out of a total 5.38
million megawatt-hours of energy that was awarded, PV won 74

“hile,

percent and wind won the remaining 26 percent, with no
contracts won by any of the other technoloagies
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SUN&WIND ENERGY

The Platform for Renewable Energies

Danish bidders win cross-border PV tender

Photovoltaics

?
n the first cross-border tender for qround-mounud

PV plants in Germany and penmark, Danish projects
were awarded contracts for the entire expansion

volume of 50 MW. The auction price was 538

cents/kWh. M

The German Federal Network Agency was able 10
uction price for the five successful
projects that is almost 2 cents lower {han the average

price In the last national tender round (7.25 cents).

Unlike Germany. Denmark allows agncullural land to be

used for PV projects, and this is also the case with the

installations \ha\lme successful Danish b:i:ers are Danish project developers will b0 supplying solar
planning Agricul tural areas are considert much easier power o Germany at 538 cents/kWh (Photo: istock)
to develop than conversion areas, which the German

Renewable Energles Act (EEG) confines project

developers in Germany t0.
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Vattenfall wins tender to build the largest wind

farm in the Nordics

Today, Vattenfall has won the tender to build Danish Kriegers Flak, a
inni MWh, which is among the lowest costs in the world for

600 MW offshore wind farm in the

Baltic Sea. The g bid was EUR 49.9 per
offshore wind power.

“The announcement is an essential milestone for our ambition to increa:
cond largest offshore player globally. The winning bid of EUR 49,9 per MWh prov
¥ brings down the costs for renewable energy”, says Magnus Hall, CEO

We are already the se
Vattenfall is highly competitive and
Vattenfall.

Kriegers Flak will be Denmark’s largest o
renewable energy — corresponding to 23

es that

fishore wind farm and can supply 600,000 Danish households with

percent of all households in Denmark. Vattenfall's investment in Kriegers

Flak will be EUR 1.1 - 1.3 billion, pending @ final investment decision.

“This is exciting news. I'm very proud of our
bid. Vattenfall has won the three latest offshore

Kriegers Flak, equivalent to the energy consumption of 55 percent o

Groebier, Head of Vattenfall Wind.

seenour (MWH),

people in the Wind organisation who once again delivered a winning
wind tenders in Denmark; Homs Rev 3, Danish Near Shore and

f the Danish households”, says Gunnar
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Aussies lntroduce 1000 Kilometer
' Electric Bus

November 1st, 2015 by Steve Hanley

Auqr(al an company Brighsyn, headquartere,
certified fange of 1,004 kilomete

Stopping to recharge

d i
n Mplhmxrnp, has developed an electric bys with a

bourne to 5
left over

s — enoy,
and with more than 1

gh to make the trip from Mell

dne: t
00 kilometers of range ydney without

R &
AUSSIES lnfrnd 11 1 AAmnp:ﬁmm.siemens.comﬁnnovation/en/
Electromobility home/pictures-of-the-future/mobility-and-

g goo- .o ilitv-electric-
Setting a Course for Carbon-Free Shipping motorsfelectromobilty-electric

In conjunction with Fjellstrand, a Norwegian shipyard, Siemens has developed the G Tt Size a
technology for the world's first electrically-powered car ferry. The fact that the
electric ship, which will enter service in 2015, causes no carbon dioxide emissions e @O »

18 n part due to the electricity mix in Norway.
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BloombergBusiness News  Markets  Insights  Video

Fossil Fuels Just Lost the
Race Against Renewables

This is the beginning of the end.

curred in 2013, when the we

tricity capacity, comps

fuels, according to an analysis presented

hat burn fossil

| summit in New
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y at the Bloombe
York. The shift will continue 1o acc y 2030 more than four

times as much renewable capacity will be added

REN21 Renewables 100% Global Futures Report

2017

» Follow-up to 2013 edition of the REN21
Renewables Global Futures Report

» Based on over 115 interviews with global
experts stemming from Australia Oceania,
Africa, America, China, Europe, India, Japan

» Overview of current thinking of experts on the
question of a 100% renewable energy supply
globally by 2050

+ Identification of key technology trends, bottle
necks, challenges and barriers to a 100 %
renewable energy world

RENEWABLES 2016
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RENEWABLES 2016

REN21 is a global multi stakeholder network dedicated to the

rapid uptake of renewable energy worldwide.

Science & Academia:
IIASA, ISES, NREL, SANEDI, TERI,

NGOs: Fundacion Bariloche
ALER, CURES, GFSE,

International
Organisations:
ADB, EC, ECREEE,
GEF, IEA, IRENA,

Gogla, Greenpeace, v
ICLEI, ISEP, V"— SD IETY UEPDDOP: \l/JV%ElZ
Renewable Energy ' Bank
Institute, RCREEE,
SLoCaT, WCRE, WFC,
WRI, WWF

Industry GOV National
Associations:

ACORE, ARE, CEC,
CREIA, EREF, GSC,
GWEC, IGA, [HA, IREF,

Governments

Brazil,
Denmark,

RES4MED, WBA, WWEA

Germany, India,

REN21 Community

REN21 network: é{@y

16.000 contacts ,9«2%’9
800 dedicated
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efficiency experts b

148 countries n
world-wide RENEWABLES ‘
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REN21 Renewables 2016 Global Status Report

=» The report features: RENZI=Ze

Global Overview

* Market & Industry Trends

« Distributed Renewable Energy for Energy Access
Investment Flows

* Policy Landscape

« Energy Efficiency

« Feature: Community Energy

RENEWABLES 2016

= The report covers:
* All renewable energy technologies
« Power, heating & cooling, and transport sectors

=» Country data available on REN21 Renewables
Interactive Map: www.ren21.net/map D
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An extraordinary year for renewable energy

Renewable Energy Indicators 2015

147 GW of renewable = —
power capacity S = s
added in 2015 - the

largest annual Rl el A N S ot i =
increase ever o) - - 1w
Renewable heat 2 o
capacity increased by - “
38 GW,, =
Total biofuels

production also rose B ooara m =
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Renewable Energy “Champions”
Annual investment/capacity additions/production
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Renewable Energy Policy Landscape

- Number of Renewable Energy Policies and Number of Countries with Policies, by Type, 2012-15
173 countries had

renewable energy uo |
targets, and an [ = _®
estimated 146 = ®— ©

countries had
renewable energy

=1 —
support policies: ru i
=> 114 countries ‘ T
with power
policies &
=» 66 countries with ey

transport policies
=» 21 countries with
HE&C policies o Lot petces ek b b

REN21 Renewatles 2016 G

P
] f,‘p} ® Source: REN2! Policy Database
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Renewable Energy Policy Landscape

Countries with Renewable Energy Power Policies, by Type, 2015

Countries with Renewable Energy Transport Obligations, 20102015

Countries with Renewable Energy Heating and Cooling Obligations, 2010-2015

Heating and Cooling

RENZ1==
BoEG

REN2I Renematies

Tinsport

REN21=%:
BuEs

Solar PV

Capacity added:
+50 GW

Total capacity:
227 GW

Annual PV market
in 2015 was nearly
10 times the
world’s
cumulative solar
PV capacity of a
decade earlier

Solar PV Total Global Capacity Annual Additions and Capacity, 2005-2015

World Total

227 Gigawatts
200 W Added In 2015
° 2014 total 177
138
150
100
100
70
40
50
23
° 16
51 67
o
2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015
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Power Sector

Estimated Renewable Energy Share of Global Electricity Production, End-2015

Wind 3.7%

Biopower  2.0%
1.2%

° 0.4%

REN21 Renewabie

* Renewables accounted 28.9% of global power generation capacity and

23.7% of global electricity demand

* Renewables made up for 60% of net additions to global power capacity
o * Total RE power capacity: 1,849 GW, an increase of almost 9% over 2014

RENEWABLES 2016 GLOBAL STATUS REPORT

Wind Power

63 GW of capacity

RENEWABLES 2016 GLOBAL STATUS REPORT

were added Wind Power Global Annual Additions and Capacity, 2005-2015
'ODM l World Total
Total capacity: 433 = Al Additions 433 Gigawatts
a Capac: m
GW . 38
300 238 o
Offshore, an s e, 1K
estimated 3.4 GW of w2
grid-connected 100 s M
capacity was added in
0
2015, for a world 2005 2006 2007 208 2009 2010 2011 2012 2013 20014 201
total exceeding 12
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Wind Power

Wind power was the
leading source of new
power generating
capacity in Europe and
the United States in 2015,
and the second largest in
China

Wind power is playing a

major role in meeting

electricity demand in an

increasing number of

countries, e.g.:

= Denmark: 42% of
demand

= Uruguay: 15.5%

Wind Power Capacity and Additions, Top 10 Countries, 2015

150 +30.8

-

+86

+5.7

+26

+0

1 48

® Added in 2015
2014 total

+11 +03 +28
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Historic Projections Fall Short...

World Bank (1997) - Projection
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2015 Actual

Historic Projections Fall Short...
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Historic Projections Fall Short...

World Bank (1997) - Projection
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Historic Projections Fall Short...
Jobs in Renewable Energy

World Bank (1997) - Projection

4 Global employment
145 continued to increase
by 5% in 2015 Jobs in Renewable Energy
o estimated 8.1 cze. M D E0H I HiE
n estimated 8. ST Kasaa dasad SSissaanaziasasa
million direct and . A i— '“" '"" ""T !’"“ e
@ indirect jobs in the = e SRREE PRRTE TER9E 0
renewable energy Sola Energy
industry
40 Wind Power
. Leading employers in
o — 2015 were China,
Windpower in China (GW) BraZil, the United
W 2020 Projected W 2011 Actual 2015 Actual States, and India
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Global Investment in Renewable Energy Global Investment in Renewable Energy

Developing &

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

investment in 2005-2015 emerging countries: Gilobal New Investment in Renewable Power and Fuels, by Country and Region, 2005-2015
inv i
9 illi [ -
renewables estimated %0 - LR b'lho? — g Zyeil N
at USD 286 billion in - A2 e = Increase of 19% - ; . |
2015 ¢ o = compared to Ehao,
=» Anew record high = E T = 2014 =
=» Increase of 5% - - s s i = . .
e 2 b 8 ﬁ:? 1 2 Ej:rft?ipe?'j A
= Includin - [ 0 = I a : P
hydropo%Ner: usD |8 + Nt B =» USD 130 billion
328.9 billion | §8 i i I l | | I - Decrease of 8%
Y Y compared to
2014
REN21 Renewaties 2016 Global St
m’ Source: BNEF
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Global Investment in Renewable Energy

Solar power leading
sector for money Global New in Energy by Developed and ing Countries, 2015
committed during

2015, receiving more

than 56% (USD 161 s o |

billion) of total new BN vt - " o

investment in RE & el B a2 s“%

3 smanvao 03 »

Wind power followed Mo | e @?‘-9
with USD 109.6 _— Pt S
billion (38.3% of @ s sl
total, up 4%) [~ C o e ﬁ;;;
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Energy Efficiency

Countries with Energy Efficiency Policies and Targets, 2015

Increased
emphasis on
activities to
improve energy
efficiency in all
sectors

=» 146 countries
with policies

=> 128 countries
with targets

REN21 Renewables 2016 Global Statvs Report BEa
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Community Renewable Energy

Consolidated data on
community initiatives are
very limited

Since 2008, there has been a

marked rise in initiatives

focused on community

renewable energy,

especially in Europe:

=» Europe: more than 2800
energy co-operatives

=» Germany: 772

=?» The Netherlands: 500

RENEWABLES 2016 GLOBAL STATUS REPORT

Renewable Energy in the World

Ren ewabl e energy Estimated Renewable Energy Share of Global Final Energy Consumption, 2014

provided an
estimated 19.2% of
global final energy
consumption in
2014

10.3%

14% 0.8%

Windisolar/  Biokuels
blomass/
gecthermal
power

Share of modern
renewable energy .
increased to 10.3% e 25%

. Nucladr power
while the share of
traditional biomass REN21 Ranewabies 2016 Global Status Report
was of 8.9%
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Conclusions

Largest global capacity additions from
renewables to date

Second year in a row: global carbon RENEWABLES 2016
emissions associated with energy
consumption remained stable while the
global economy grew

Majority of remaining fossil fuel reserves
need to be kept in the ground in order to
reach 2° climate target

More emphasis on renewable energy in

the heating and cooling as well as

REN21 Renewables 100% Global Futures Report

2017

» Follow-up to 2013 edition of the REN21
Renewables Global Futures Report

» Based on over 115 interviews with global
experts stemming from Australia Oceania,

Africa, America, China, Europe, India, Japan Coming soon

» Overview of current thinking of experts on the
question of a 100% renewable energy supply

globally by 2050

transport sectors and on sector-coupling

= Need to build a smarter, more flexible + Identification of key technology trends, bottle WRENEWABLES 100% 201
system that accommodates both centralised necks, challenges and barriers to a 100 % B LRES REPORT
as well as decentralised generation renewable energy world
® ®
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Renewable Energy Policy Network for the 21st
Century
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Looking back, the only mistake we made
s not dreaming big enough.
Let's dream big, let's look ahead, and make the world
a better place, a peaceful place, for all people.
"-— www.ren21.net/gsr
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