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

Science & Academia: International
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Renewables Global Status Report

renzizz= Collaborative annual reporting since 2005 building on
RENEWABLES 2018 international expert community. The report features:

01. Global Overview

02. Policy Landscape

03. Market & Industry Trends

04. Distributed Renewables for Energy Access

05. Investment Flows

06. Energy Systems Integration and Enabling Technologies
07. Energy Efficiency

08. Feature: Corporate Sourcing of Renewables

: 00
P 090
A9 1T

new experts in have been experts actively

60% the community 40% involved at 900 experts 400 involved in 2018

EVErY year least twice internationally edition
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Another Extraordinary Year for Renewable Energy

RENEWABLE ENERGY INDICATORS 2017

2016 2017
=> Total global capacity: INVESTMENT
MNew investment (annual) in renewable power and fuels’ billion USD 279.8

almost 9% compared to _
2016’ 2’195 GW at Renewable power capacity (including hydro) 2,017 2,195

Renewable power capacity (not including hydro) GW 922 1,081
yea r's end (1’081 GW B Hydropower capacity ® awW 1,005 1,114
. E7 Bio -power capacity GW 14 122
n Ot I nCI . hyd rO) [ Bio-power generation (annual) TWh 5M 144
. . [@ Geothermal power capacity GW 121 12.8
Q Share In neWIy InSta"ed Solar PV capacity® GW 303 402
Concentrating solar thermal power (CSF) capacity GW 43 4.9
renewabpie power
. PN wind power capacity GW 487 539
CapaCItyZ [ Ocean energy capacity 0.5

* Solar PV: 55% _

Solar hot water capacity *

* Wind: 29%

3 Ethanol production {annual) billion litres
L Hyd ropowe r: 1 1% 7 FAME biodiesel production (annual) billion litres 3 3
. 3 HVO production (annual) billion litres 59 8.5
* Bio-power: 4.6% —
BEEn
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Global Investment in Renewable Energy

=> Global new investment in
renewable power and fuels

in 2017: USD 279.8 billion
(+2%) (USD 319.8 billion incl.
large hydropower)

=> Developing and emerging
countries invested more
than developed countries
for the third year running

Global New Investment in Renewable Power and Fuels in Developed, Emerging and Developing Countries, 2007-2017
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Global Investment in New Power Capacity

Global Investment in New Power Capacity, by Type (Renewables, Fossil Fuels and Nuclear Power), 2017

| Hydropower
= Overall, renewable energy j%n USD 43 bilion UsD >50 MW
accounted for about 68% of the Nuclear 104
. power
total amount committed to new 90
power-generating capacity in % 103
2017 billion USD Renewables
(excluding
hydropower
. Fossil fuels - >50 MW)
= Investment in new renewable 29 6 C
O%

538.2%

power capacity was roughly

three times new fossil fuel

capacity and more then twice

the investment in fossil fuel and Source: BNEF
nuclear combined
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Global Investment in Renewable Energy by Technology

Global New Investment in Renewable Energy by Technology in Developed, Emerging and Developing Countries, 2017

Change
Technology MNew Investment in 2007 (Billion USD) relative to 2016
=> Nearly all of the investment in S0l power | 45.4 Solar
. 3865] el 115.4 power

2017 was in solar PV (57%)
and wind power (38%)

Wind
power

| 52.4 2
TR TR 54.8

o=

Wind power

{
—
-0
&

=> Solar PV: only technology to [ sowower || 33 36
witness an increase in new smatecoe [10.2 b e
. o hydropower [Jj| 3.0 -14% hydropower
investment (+18% compared -,
) 1.7 — )
to 2016) u Biofuels 0.3 ﬁ P Biofuels
% |I1V€Stment in a" other © Geoth[;aormg: |]0161 - I(Z:):::;oped countries S;zg':ermal
technologies was down in o |0 = Other dovloping and =
2017 relative to 2016 ey |0 %
0 20 40 60 80 100 120

Source: BNEF

REN21
BEE0

RENEWABLES 2018
GLOBAL STATUS REPORT




Renewable Energy in Total Final Energy Consumption

Estimated Renewable Share of Total Final Energy Consumption, 2016

Nuclear energy

o Traditional
- AS Of 2016’ renewa ble 79- 5 /0 7.8% biomass Wind/solar/biomass/
ene rgy p rOVi d ed 18' 2% Fossil fuels e Modern renewables aeolermalioceen power
(est.) of global final energy 0.9% Siofuets for
consumption rensport

L 3.7%

Y Hydropower

* 10.4% modern

renewables i,mlazomw
(+0.2% compa red to geothermal heat
2015) REN21

* 7.8% traditional biomass
(-2.4% than 2015)
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Global Renewable Power Capacity

Global Renewable Power Capacity, 2007-2017
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Power Sector

= In 2017, renewables
accounted for: 70% of net
additions to global power
generation capacity

= Providing 26.5% of global
electricity demand

=> Progress in the power
sector shows that the
transition to renewable
energy is possible!

Estimated Renewable Energy Share of Global Electricity Production, End-2017

73.9%

Non-renewable
electricity

16.4%

Hydropower

Y¥

5.6%

Wind power

2.2%

Bio-power

1.9%

Solar PV
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High Shares of Variable Renewable Power on the Grid

Share of Electricity Generation from Variable Renewable Energy, Top 10 Countries, 2017

Share of total generation (%)

60
Solar PV
50 B wind power
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Heating and Cooling

Shares of Bioenergy in Total Final Energy Consumption, Overall and by End-Use Sector, 2016

M Traditional Modern M Non-
biomass biomass biomass

= Modern RE share in heating

Electricity Transport 100%

75%

=> Deployment of renewable fon-biomass (modern)

3.0 2.1
and cooling: 10.3% 87.29 0.4% 0.9% H —
buildings —

technologies in H&C still

constrained by: low fossil fuel | s0%

prices and lack of policy

support 25%
= Majority of renewable heat

supplied by: traditional " Heat, ”

biomass, with smaller e ledtg iry ranspor aty

contributions from modern

RE !

renewables, incl. solar thermal
and geothermal energy
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Transport — Biofuels

Global Trends in Ethanol, Biodiesel and HVO/HEFA Production, 2007-2017

=> Share of renewable energy in croray oot (oo

transport: 3.1% mainl ‘ WordTotal . W HVO/HEFA
P 0 y 3.5 Exajoules Biodiesel (FAME)

provided by biofuels (90%) / Ethanol

=> In 2017, global biofuels
production increased nearly

2.5%, to 143 billion litres , &) ®
/ ;

=> Biofuels prOdUCtiOﬂ and use "o 208 200 200 zom 20w 20w 20w 205 2o BT
are very concentrated REN21
BEmaEn
geographically,

> 80% production takes place
in the United States, Brazil
and the EU
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Transport

Global Passenger Electric Vehicle Market (including PHEVs), 2012-2017

Vehicles sold in thousands W Market growth (%)
1,800 75

= Electrification trend:

 Rail and light rail - e

* EVs on the road passed m ) p.az"!"’”
the 3 million mark in - S
2017 (+70%, but only | .
1% of light vehicle ::: }
market) N | N

o 13 231 B L e
— Potential to create a new = — — o
market for renewable "

energy and facilitate the
integration of higher
shares of VRE
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The “Sectoral Disconnect”

WE CONSUME THE MOST ENERGY FOR HEATING, COOLING, AND TRANSPORT

Maodern Renewable Energy in Final Energy Use by Sectar, 2015

= :

10% 3% 25%
39 % modern renewable renewable renewable
of total annual enerey enerey Enerey
energy-related CO,
emissions come additional 16%
from heat consumption from traditional biomass
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Renewable Energy Targets

National Sector-Specific Targets for Share of Renewable Energy by a Specific Year, by Sector, in Place at End-2017

B = _ Most national targets
HEATING AND COOLING = one target m TRANSPORT = onetarget (S5, foous on the power Sector,
here the level of ambition
Targets for share of heating and cooling from Targets for share of transport energy from l\:f)"plf‘ﬂ")‘ h;hp[ ml,-.nlf(l,r
renewable sources in % renewable sources in % i'.\eaiiné and coa-ling and
100 100 for transpaort.
80 80
countries
have national
targets for
60 &0 renewable energy
in heating and
cooling.
40 40
20 20 countries
have national
targets for
0 0 Irar;ewabla rznergy
2020 2025 2030 targetyear 2020 2025 2030  target year NN
POWER ® = one target ?%
Targets for share of electricity generation from

renewable sources in %

: ' ' — s 146

countries have
: = ® national targets
80 for renewable
L d L o g b energy in power.
® ®
80 o 8 o ®
[ ]
] ' ] ® o
40 ® : .
o0 ' ®
[ BN ® ®
20 ' { ] ’.
o 0 ° o
@ ®
0 e ©
2010 2020 2030 2040 2050 target year
B
‘= Source: REN21 Policy Database
- i
ul REN21
i LLo]=] ]

RENEWABLES 2018

GLOBAL STATUS REPORT




Sub-national and local governments

=> Hundreds of jurisdictions committed to
100% renewable energy or electricity by
end-2017

* Municipal leaders in Japan released the
Nagano Declaration to work together
towards 100% RE across the country

* >250 US mayors committed to the US
Conference of Mayors’ goal of 100% RE by
2035

* In Germany, over 150 districts,
municipalities, regional associations and
cities committed to 100% RE through the
100% Renewable Energy Regions network
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Corporate Sourcing of Renewable Energy

Countries Where Corporations Have Sourced Renewable Electricity, up to End-2017

= As of end-2017,
corporations had actively
sourced 465 TWh of
renewable electricity across
75 countries

=> The IT sector purchased the
largest amounts of
renewable energy through
wind power and solar PV
PPAs REN21

Corporate sourcing N
in 2017 or prior sourcing or no data

=> 130 corporations joined the
RE100 initiative
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Investment in Renewable Energy

Global New Investment in Renewable Power and Fuels, by Country or Region, 2007-2017
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Renewable Energy “Champions”

TOP 5 COUNTRIES 2017

Annual Investment / Net Capacity Additions / Production in 2017

1 2 3 4 5
Investment in renewable power ; , , ,
and fuels {not including hydro China United States Japan India Germany
over 50 MW) - - ! :
Lnr;.rdesfbrglgn;:émﬁﬂeggglle POWED [::Errfg:" Rwanda Solomen Islands | Guinea-Bissau | Serbia
[2] Geothermal power capacity Turkey "Indonesia " Chile ! lceland "Honduras
B Hydropower capacity China Brazil India Angola Turkey
Solar PV capacity China United States India Japan Turkey
Conniag e soutatrics - :
EN wind power capacity China United States Germany United Kingdom | India
Solar water heating capacity China Turkey India Brazil United States
[J Biodiesel production United States  Brazil Germany Argentina Indonesia
3 Ethanol production United States  Brazl China Canada Thailand

REN21 |
[Jol=Ta]
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Distributed Renewables for Energy Access

WE MUST ACCELERATE RENEWABLES DEPLOYMENT TO REACH
UNIVERSAL ELECTRICITY ACCESS IN 2030

— In 2016: 14 o Iof tEe global popiJIation still
o lack access to electricity
* ~14% of the global

population lived without
electricity — approx.

90
Access Change . Population Change
2010 - 2016 @ h'a 2010 - 2016

Population in Million -24% +7 A5, World Total
Without Access to Electricity

1000 = Other
’ Other developing Asia Other

1.06 billion people Southeast Asa Other
India developing
Asia
o Southeast
sub-Saharan Asia
Africa

India

* DREA systems were
serving ~360 million —
people by end-2016 1.06 billion

—_—

Distributed renewable
energy systems power
[

Renewable 360 million
e 2066w

grid-connected renewable

sub-
Africa

rdeami’y in power capacity i ll 11 "1
eveloping countries...
4L 8 W 44 dd dd
. RENz1
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Investment in Off-grid Solar PV

= Off-grid solar devices (e.g. solar ﬂ +60% bt A5-56
lanterns and solar home annual market growth imfg;fc;ent billion USD
” i lar | d
systems) experienced 60% Soler Home Systoms is needed are needed annually
annual growth rates between -. e i
2010-2017
Global Investment in Off-Grid Solar PY Companies, 2013-2017
erp® o illi 5
= 130 million off-grid solar Mo e
350 Total Investment
systems had been sold Investment in Ecgznd Solar
cumulatively by end-2017 300 Other off-grid fion UsD
solar companies
250
Pay-as-you-go
. . solar companies
=» PAYG companies raised USD 200
263 million in capital (+19% 50
from 2016) @
100 L
50 %

0

2013 2014 2015 2016 2017 (est.)
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Access to Clean Cooking

Approximate Proportion of Clean Cook Stoves by Energy Source, 2016

= In 2016, only an estimated
29% of the 30.8 million /1% 23%
clean cook stoves HHEVIgEE et

distributed used renewable
fuels, with most of those

using wood or charcoal § ¢
(25%), followed by biogas
(3.5%) T£T Pellets or gasifier
: - Biogas/alcohol
—> The majority of clean cook l O \ 3.9% ' 04% solar energy

stoves (71%) use liquefied
petroleum gas (LPG)

Renewable
O]. % electricity

REN21
BEEn
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Investment in Clean Cook Stoves

Global Investment in Clean Cook Stove Companies, 2011-2017

Million USD
30

=> Clean cook stoves 26.7 265 25.7 ™ Equity
investment between 2012-
2016: USD 24 million i
=> 2017: financing flows of only  ”
USD 18.1 million E
= Since 2014, debt and equity 5
financing in the sector o

20m 2012 2013 2014 2015 2016 2017

increased considerably (70%  rena
of funds invested in the
sector in 2017)
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Growth in Renewable Energy

Growth in Global Renewable Energy Compared to Total Final Energy Consumption (TFEC), 2005-2015

Share of TFEC TFEC (Exajoules) Averat%e ‘I?-year
growth rates
=> QOverall share of renewable 20%
. +1 79/ Total final
energy has increased only S ey
15% 300
modestly, due to: ’
Traqit'ronal
* 7 energy demand e o Mot —
L. . — ______---___-_ |
* slow \ traditional biomass —— M _
renmdeég Tr_adilional Combined
¢ A fossil and nuclear fuel st 5% pomass reneabls
Fossil and
nuclear
0% 0 energy
% Energy-rEIatEd COZ 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Source: IEA
emissions rose for the 1 cEN2T
amEn

time in 4 years
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Conclusions

=> Global renewable power transition advancing with
record capacity additions and rapidly falling costs —
The transition is possible!!

=> However, progress not fast enough to reach Paris
Agreement goals and SDGs

—> Better-integrated sectors - planning, policies and
regulatory frameworks

= Systems approach: link energy efficiency and
renewable energy

=> Create a level playing field for renewables and
decentralised off-grid renewables

=> Make all trends visible: Much is happening, but
data is not consolidated — renewables at local and
sub-national level, distributed off-grid renewables,
innovative business models
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SAVE THE DATE:
22-25 October 2019
Seoul, Republic of Korea

www.ren21.net/gsr

Subscribe to our newsletter
www.ren2l.net
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