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A DIVERSITY OF BENEFITS
ECONOMICS, GEOPOLITICS AND SECURITY IN FOCUS

Clean air
and a healthy
environment

Climate change
mitigation and
adaptation

Poverty alleviation
and improved
energy access

Reducing expenses
and managing costs

Economic
development

Stable and secure
energy supply

7/ REN21

Industrialisation
and innovation

Energy security and
sovereignty
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GLOBAL OVERVIEW
DEEP STRUCTURAL TRANSFORMATIONS ARE NEEDED

?/ Renewable Energy Global Overview

CO.

Energy-related
emissions account for
three-quarters of
global CO, emissions

Total final energy
demand grew

between 2009
and 2019

Ve

Modern renewables
account for

12.6%

of total final energy
consumption (2020)

gilsli?)n 3 66

was invested in
renewables in 2021

135 countries

have some form of net
zero target, covering

88 % of global

emissions

Fossil fuel subsidies
reached

usb 5.9 trillion

in 2020 $ .
) ;

equivalent to
USD 11 million ;
per minute \min

L}

A rebound in economic
activity led to a

in CO, emissions

in 2021
€0;

At the 2021 UN climate
summit, countries
agreed to a
phase-down of

unabated coal power

Renewable energy
represented 28.3% of the
global electricity mix in
2021, with solar and
wind power providing
more than 10% of the
world’s electricity for the
first time ever.




THE ENERGY TRANSITION IS NOT HAPPENING
DEEP STRUCTURAL TRANSFORMATIONS ARE NEEDED

#,» Share of Modern Renewable Energy
7 2009, 2019 and 2020

1.0%

Biofuels for
transport

A
71

s Biomass,

Exajoules (EJ) sl
400 2.8% ocean, solar
Other renewables and wind power
11.7%
Modem renewables 12.6% E— 3 9 o
M Modemn renewables . o
300 8.7% remm’les Hydropower

4 87 Biomass,
« /0 geothermal
Renewable heat and solar

. 30.7%

Fossil fuels

79.6% 78.5%

Fossil fuels Fossil fuels Energy
demand
dropped in 2020,

yet the share of
100

fossil fuels barely
changed.

2009 2019 2020
COVID-19 lockdowns

# REN21

Source: Based on |IEA data.

2% REN21

The numbers of 2020
reflect the impacts of
the pandemic on
energy demand.

They clearly show that
the interplay of energy
demand reduction

and renewables
development works

21.09.22



RENEWABLES UPTAKE UNEVEN ACROSS COUNTRIES

REAL NEED TO GROW

?/ Renewable Energy Shares in Total Final Energy Consumption for Selected Countries, 2019

Iceland
has the largest
renewable share
in TFEC

Note: This figure includes a selection of 80 nations among

the largest energy-consuming countries in the world.
Source: Based on |IEA data.

7 REN21

@ Countries with

L largest increase in
renewable share
(2009-2019)
Renewable share

in total final energy
consumption (TFEC)

< less
than1occ |, 20
L
20-30% | I O

30-40% | 6
40-50% 4
0% 3
0 5 10 15 20 25 30

Number of countries

% REN21

Only 3 countries have a
renewable energy share
in total final energy
consumption above
50%.
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ENERGY, MORE THAN ELECTRICITY
RENEWABLES UPTAKE UNEVEN ACCROSS SECTORS

?/ Renewable Energy in Total Final Energy Consumption, by Final Energy Use, 2019

Heating and Cooling Transport 32%

11.2% 3.7% 28.0%

Renewable Renewable Renewable

energy energy energy

Increase in renewable
Share of Renewable Energy energy in %
a0 — /7 +13.5% ?47
25%
20% S
15% _— =
7 497% G
1o Note: Data should not be compared
- 1 415.1% @ with previous years because
of revisions due to improved or
0 adjusted methodology.
2015 2016 2017 2018 2019

Source: Based on IEA data.

#* REN21 RENEWABLES 2022 GLOBAL STATUS REPORT
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ENERGY, MORE THAN ELECTRICITY
RENEWABLES UPTAKE UNEVEN ACCROSS SECTORS

?{ Renewable Energy in Total Final Energy Consumption, by Final Energy Use, 2019

Heating and Cooling

11.2% 3.7% 28.0%
Renewable Renewable Renewable
energy energy energy

Note: Data should not be compared with previous years because of revisions due to improved or adjusted methodology.

Source: Based on |IEA data.

%7 REN21 RENEWABLES 2022 GLOBAL STATUS REPORT
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EVOLUTION OF RENEWABLE ENERGY SHARE
THE POWER SECTOR LEADS THE INCREASE IN RENEWABLES SHARE

7/ Evolution of Renewable Energy Share in Total Final Energy Consumption, by Sector,
77" 2009 and 2019
TFEC Exajoules (EJ) Renewable energy Others I Non-renewable energy

150

120 16.1%
14.7%

10.7% 12.5%
90
26.0%
19.4%
60
30

0 | —_ —_ — —_

2009 2019 2009 2019 2009 2019 2009 2019

Power Buildings Industry Transport
and
=\ [ Agriculture %
_— Source : Based on IEA data.

7 REN21
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Renewables provided a
slowly rising share of the
energy use in all the
sectors except in power
with a growth of almost
7% points in the 2009-
2019 period.

21.09.22
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RECORD INCREASE IN RENEWABLE POWER CAPACITY
DESPITE SUPPLY CHAINS DISRUPTIONS AND GLOBAL RISE IN COMMODITY PRICES

// Renewables in Power

Energy demand for power accounts for
less than one-fifth of total final energy consumption
Newly installed

83% capacity in 2021:

Non-power

energy demand 3145 o o

GW S households Renewable power
(QRLQQ in Brazi capacity additions grew
) to 17% (314.5 GW) in

2021 led by solar PV and
wind power.

# REN21
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RENEWABLES IN POWER RISING TRENDS
CONTINUED POLICY SUPPORT AND COST DECLINES

?{ Renewables in Power

‘ 3’ 1466w '-fve"iw Cosftsd More than
1 3 5 1 5 6 of global installed goanesr s 50% of cimate

renewable power mitigation finance is

countries have countries have £ re now
renewable power renewable power SdReuity are no allocated to
Chea per hydropower, solar
- Folareny ; PV and wind power
policies than fossil fuels
on average

% REN21 RENEWABLES 2022 GLOBAL STATUS REPORT
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RENEWABLES IN POWER RISING TRENDS
SHARE OF ELECTRICITY ALSO INCREASED IN THE TOTAL FINAL ENERGY CONSUMPTION

?/ Renewables in Power

Share of Renewable Energy in Electricity Generation,

2011 and 2021 2 8 3
o,
D%

2 O 4 Share of renewable electricity
%e
u (o]
Share of renewable electricity
/ 6 2 %

Fossil fuels

Renewable share of
electricity generation
increased by almost 8%
points in the past
decade.

68 162

Fossil fuels Hydropower

Solar

2% and wind 10%
e——~ — power ———e
- ooy

2 9, and geothermal %

20M ower 2021

7 REN21
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RECORD ADDITIONS IN RENEWABLE POWER
LARGEST ADDITIONS IN SOLAR PV AND WIND

Annual Additions of Renewable Power Capacity, by Technology and Total, 2016-2021,

/‘.
'// and to Achieve Net Zero Scenarios for 2030 and 2050

Additions by technology (Gigawatts)
500

400
300
200

100

0 Il II

Renewable
power additions

to be on track with

major net zero
scenarios

Solar PV
B Wind power
+315
GW B Hydropower
Bio-power,
geothermal,
ocean power,
CSP
A/
. I I : g
o m i@ B=c==t B @ i (M
2016 2017 2018 2019 2020 2021 2030 2050 ‘SS

7 REN21

IEA Average
Net Zero  Net Zero
Scenario Scenarios

Note: The Average Net Zero
Scenarios comprises the
average value between the
values from 2050 coming from
the IEA's Net Zero scenario and
the World Energy Transitions
Outlook scenario from IRENA.

7/ REN21

Record additions of
315 GW.

Growth in 2021 of 17%.
Electricity demand has
grown by 6%.

21.09.22
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MORE RENEWABLE POWER ADDED THAN FOSSIL FUEL & NUCLEAR

INCREASE IN NET RENEWABLE POWER ADDITIONS

y/ Shares of Net Annual Additions in Power Generating Capacity, 2011-2021

Share in Additions to Global Power Capacity

100% 84%

renewables in
net additions

B Non-renewable share
50%

Renewable share

AL

As the global

energy markets
rebounded, the share of
renewables in net power
additions continued

to increase, reaching a

EOS record of 84%
0% /\\ ((( qz
20m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 N~/ 3 5 5
% REN21 Source: Based on IRENA data.
21.09.22 16
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BUILDINGS ARE A MAJOR FINAL ENERGY CONSUMPTION SECTOR

ONE THIRD OF THE WORLD’S FINAL ENERGY IS USED IN BUILDINGS

y/ Renewables in Buildings

Energy demand for buildings accounts for
one-third of total final energy consumption
Breakdown of

energy demand
67% 33%
Non-buildings Buildings
energy demand 77%
Thermal o
en::rgy 23 %

Electrical
energy

# REN21

Increasing the uptake of
renewables for thermal
end-uses tends to be
more challenging than
increasing renewables
uptake for electrical
applications.

21.09.22
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RENEWABLE ENERGY IN BUILDINGS
MORE POLICY DEVELOPMENT REQUIRED

?/ Renewables in Buildings

Electricit [
icity 67 Bioenergy 51%ofthe 4% annual
countries

supplies grew less than

climate mitigation growth in cooling
1 1 7 cy have mandatory or 1 cy finance allocated demand, the
s f' /0 voluntary building O annually to buildings is fastest of any
oihieatboill energy codes at between 2010 for solar thermal energy end-use
buildings the national level and 2020 water heaters in buildings

Q
|

g R X

= mm A
.l.--_

1
|||||-|
MI

T :—-"I '_I_

# REN21

% REN21

Renewables provide a
slowly rising share of the
energy use in buildings,
with this growth driven
mainly by renewable
electricity.

21.09.22
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RENEWABLES SHARE IN THE BUILDINGS SECTOR
RENEWABLES-BASED HEATING SYSTEMS ON THE UPSWING

7/ Renewables in Buildings
7 g

Share of Renewable Energy in Buildings, o
2009 and 2019 14.7 A)
Share of renewables in buildings

10.7 %
Share of renewables in buildings/ 853%

Non-renewable
89.3 6o

Non-renewable e———— Renewable
electricity

e 4.39%

-W gséglt:hre?fnil 184
s} ea [}
2009 % 0% 2019

energy

9%
—— e

energy

Source: based on IEA data

# REN21

% REN21

Renewable electricity for
heat generation in
buildings has grown 5.3%
per year in a decade.

21.09.22
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RENEWABLE HEAT IN BUILDINGS UNEVEN
NATIONAL-LEVEL DATA SHOW VARYING SUCCESS IN PROVIDING RENEWABLE HEAT TO BUILDINGS

?/ Share of Renewable Heating in Buildings, G20 Countries, 2019

Share of heating in buildings (in %)

100

13% 10 7%

Modern
ol Bl renewables
BN Non-
77777777777777777777 B renewable
ey France is leading in the
use of renewable heat in
buildings with 24.1%
followed by Germany
- B P - with 19.5% in 2019.
,bo fob {@‘\ o «S\@ﬁ @'5"\ r}\ c;{b \@Qr'} *_oe'rb OQ & ®Q sz’ ?‘g\ e)ﬁ'\ é\b
\k—(\ K _o e Y“Q \‘\b \)e) \){i‘
(,\,\@.6 \3(\ \)o\‘c’ {é\(‘ P P Source: Based on |IEA data.
N) Q@Q Q\\)@%

7 REN21
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JOBS IN RENEWABLE ENERGY
SOLAR PV LARGEST EMPLOYER AMONG ALL RENEWABLE ENERGY INDUSTRIES IN 2020

?/ Global Renewable Energy Employment, by Technology, 2012-2020

Million jobs
14
12
os 11.1 11.5
10.1 .
10 9.5 10 B Others
B Solar heating /
cooling

BN Wind energy
I Hydropower
[ Bioenergy
" Solar PV

2012 2013 2014 2015 2016 2017 2018 2019 2020

Source: Based on IRENA.

# REN21 RENEWABLES 2022 GLOBAL STATUS REPORT
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RENEWABLE ENERGY IN INDUSTRY AND AGRICULTURE SECTORS
THE INDUSTRY SECTOR IS ONE OF THE LARGEST ENERGY USERS

7/ Renewables in Industry and Agriculture

Energy demand for industry and agriculture accounts
for 31% of total final energy consumption

69%

Non-industry or
agriculture

29

Industry

_ Breakdown of energy demand

48

Others

’ 17% Iron and steel
Chemical and
| 15% petrochemical

Industry and Agriculture
sectors account for a

Food and
sy e . 6% tobacco quarter of global GHG
7o D% Paper and pulp emissions.
o]
2% Agriculture Agriculture 3% Mining Diverse energy needs

7 REN21

where renewables have
potential to replace fossil
fuels.

21.09.22
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RENEWABLE ENERGY IN INDUSTRY AND AGRICULTURE SECTORS
STRUCTURAL DEPENDENCE ON FOSSIL FUEL LIMITS THE SHIFT TO RENEWABLES IN INDUSTRY

?/ Renewables in Industry and Agriculture

Source: based on IEA data

%7 REN21 RENEWABLES 2022 GLOBAL STATUS REPORT
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SHARE OF RENEWABLE ENERGY IN INDUSTRY AND AGRICULTURE
ELECTRIFICATION OF INDUSTRIAL PROCESSES LEADS TO GROWING USE OF RENEWABLE ELECTRICITY

Y 4

# REN21

Renewables in Industry and Agriculture

Share of Renewable Energy in Industry and

Agriculture, 2009 and 2019 16 1o
« L%

Share of renewables
1 2 . 5% in industry and agriculture

Share of renewables
in industry and agriculture
87.5

Non-renewable
energy

33.9-

Non-renewable
energy

Modern bioenergy

7.3 % 8.0%

Renewable electricity

_50% 80% |

Solarand (.1 %

geothermal ————— @

2009 heat 2019

Source: based on IEA data

The share of electricity
used in the industry and
agriculture sectors
increased from 24% in
2009 to 29% in 2019.

Industrial heating with
renewable electricity
rose 80% in a decade.

21.09.22
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ENERGY DEMAND IN TRANSPORT SECTOR

TRANSPORT ACCOUNTS FOR NEARLY ONE THIRD OF TOTAL FINAL ENERGY CONSUMPTION

// Renewables in Transport

Energy demand for transport accounts for
nearly one-third of total final energy consumption

68%

Non-transport
energy demand

# REN21

Breakdown of E 2 %

energy demand Rail

/ »  949%
Maritime transport

74%

Road
transport

v 12%

Aviation

7/ REN21

As of 2019, 96.3% of
global transport energy
needs were met by fossil
fuels, 3.3% biofuels, and
0.4% by renewable
electricity.

21.09.22
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RENEWABLE ENERGY IN TRANSPORT
MANY COUNTRIES LACK A HOLISTIC STRATEGY FOR DECARBONISING TRANSPORT

// Renewables in Transport

11 countries 31%.f 16 million 40 %
and 20 cities have climate mitigation electric cars on growth in electric
targeted bans finance allocated the world's roads, bus sales in 2021,
on sales of fossil to low-carbon around to total 4% of the
fuel/ICE vehicles transport global bus stock
1+
O of

the global fleet

@ © & 1 ==

AN

==
jius_ muwm Ill llllll I'I llllll \ 1
R

[ |
—

——

Source: based on IEA data

# REN21

7/ REN21

The lack of progress in
the transport sector is
particularly worrying as it
accounts for nearly a
third of global energy
consumption.

21.09.22
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TRANSPORT REMAINS THE SECTOR WITH LOWEST SHARE OF RENEWABLES
ENERGY DEMAND IN TRANSPORT RISES AS WELL AS THE USE OF RENEWABLES

?/ Renewables in Transport

Share of Renewable Energy in Transport, 3 7
2009 and 2019 ! %
Share of renewables
2 _4% in transport
Share of renewables
in transport
96.3.

Electric car sales tripled
between 2019 and 2021.

97 6 Fossil fuels
\J%

Fossil fuels

Renewable electricity

5 0.2% 0.4 %
I Biofuels

2.2% 3.3% Q

2009 20‘] 9 Source: based on IEA data

# REN21
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GROWTH IN ELECTRIC CAR SALES
ELECTRIFICATION HAS INCREASED ACROSS NEARLY ALL TRANSPORT MODES IN RECENT YEARS

?/ Electric Car Global Stock, Top Countries and Rest of World, 2015-2021

Electric car stock (millions) 2021 share of global sales

20

7% Rest of World

15 12% United States

Electric car sales reached

33% Europe 6.6 million in 2021-
° more than doubling from
2022 and tripling from
2019.
) 48% China @

() — ettt / — % ‘{
2015 2016 2017 2018 2019 2020 2021

Source: Based on |IEA data.
% REN21
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POLICY SUPPORT FOR RENEWABLES
POLICY SUPPORT FOR RENEWABLES IS NOT STRONG ENOUGH

?/ Number of Countries with Renewable Energy Regulatory Policies, 2011-2021

Number of Countries

countries
180
Power regulatory
incentives/
mandates
150
120

mandates

) / 2 6
countries
30 Heating and cooling
regulatory
- incentives/
mandates
0
20M 2013 2015 2017 2019 2021

Note: The figure does not show all policy types in use. For more information, see Reference Table R3 in the GSR 2022 Data Pack.
Source: REN21 Policy Database

# REN21 RENEWABLES 2022 GLOBAL STATUS REPORT

/ Transport regulatory
© incentives/

% REN21

21.09.22
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NET ZERO AMBITION INCREASING
COUNTRIES, STATES AND PROVINCES IMPLEMENTED ADDITIONAL CLIMATE CHANGE POLICY DURING 2021

?/ Countries with Selected Climate Change Policies, 2021

e
e >

-t

Note: Carbon pricing policies include
emission trading systems and carbon
taxes. Net zero emissions targets shown
include all levels of implementation
(declaration/pledge, in di ion, in policy
document, in law and achieved). Fossil
fuel ban data include both targeted and
existing bans across the power, transport
and heating sectors. Jurisdictions marked
with a flag have some type of fossil fuel
ban in one or more sector. See GSR

2022 Data Pack for details. No cities with
policies are shown; see Renewables in

B Net zero emissions target
77/ Carbon pricing policy

I No net zero emissions target

¥ Existing fossil fuel ban

in 1+ sectors Cities chapter for more comprehensive city
9 Targeted fossil fuel ban policies.
in 1+ sectors Source: Based on World Bank, Climate

Watch, IEA Global Electric Vehicle Outlook
and REN21 Policy Database.

%7 REN21 RENEWABLES 2022 GLOBAL STATUS REPORT
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NET ZERO AMBITION INCREASING

DISCONNECT WITH ENERGY TRANSITION

// National Net Zero Policies and Status of Implementation and Renewable Energy Targets, 2021

7 REN21

135

countries with
net zero policies

G

2

}_|

oF

8

Achieved —e
(self-declared)

14

In law —e

15

Declaration/ —e
pledge

Note: Numbers exclude sub-national targets.
Source: Based on Climate Watch and REN21

29

In policy document

69

Proposed/
in discussion

Policy Database.

Economy-
wide renewable
energy is crucial
to achieve net
zero.

countries have both
84 a net zero and economy-wide
renewable energy target

48 861

Economy- 100%
wide economy-
renewable wide
energy renewable
targets energy
targets

7 REN21

Many net zero targets are
not backed by specific
legislation.

Over 40% of countries
have an economy-wide
renewable energy target.

Only 18% have a 100%
renewable energy target.

21.09.22
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RENEWABLE ENERGY TARGETS BY SECTORS
TARGETS IN THE POWER SECTOR DOMINATE

?/ Renewable Energy Targets, 2021

Existing targets

@ Economy-

wide

%
B - =
7
@E Heating
= and
cooling

@ Transport +1/ 28

0 25 50 75 100 125 150 175 195

+32 118

A\

7777 Revised targets
Il New targets

.\\\i\\\\*
N
(o]

Number of countries

7 REN21

Note: New targets were
announced in 2021, revised
targets can include a
revised target date or a
revision of the actual share
of renewable energy for

a future year. Transport
target calculation excludes
signatory countries to the
Glasgow declaration calling
on all new cars to be zero
emission by 2040.

7/ REN21

By the end of 2021,

166 countries had
renewable energy targets
at the national and sub-
national levels.

21.09.22
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THE RISE OF RENEWABLE POWER AUCTIONS CONTINUED
FEED-IN TARIFFS AND PREMIUMS MOST WIDELY USED POLICIES FOR RENEWABLE POWER

// Renewable Energy Feed-in Tariffs and Tenders, 2010-2021

Number of countries

140

120

100

80

60

40

20

0

7 REN21

T
O
201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Feed-in tariff / premium payment Tendering

Note: A country is considered to have a policy (and is counted a single
time) when it has at least one national or state/provincial-level policy.

7 REN21

131 countries had used
auctions or tendering as
of end-2021, up from 116
countries in 2020.

21.09.22
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7 REN21

RENEWABLE HEATING AND COOLING POLICY TRENDS
TARGETS AND FINANCIAL INCENTIVES MOST POPULAR FORMS OF SUPPORT FOR RENEWABLE HEATING

7/ 7 Sectoral Coverage of National Renewable Heating and Cooling Financial and Regulatory Policies,
7 as of End-2021

The supply of heat in
buildings remains heavily
dependent on fossil fuels,

%

Number of -
_d with renewable sources
——— meeting only around

11% of global heat
Note: Sectors include residential, industrial, commercial 0
and public facilities. Policy types used for map shading dema nd N 2020.

include investment subsidies/grants, rebates, tax
credits, tax deductions, loans and feed-in tariffs.
Renewable energy mandates are the obligation to meet

1sector

Zero sectors or no data
p Existing fossil fuel bans in buildings/industry

7/ Renewable energy mandate PP Targeted fossil fuel bans in buildings/industry a certain renewable standard for heat, such as the
use of a specified technology. Figure does not show
policies at the sub-national level.

Source: REN21 Policy Database.
7% REN21
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BUILDINGS ENERGY EFFICIENCY POLICY
BUILDING CODES NEEDED FOR LOW-ENERGY BUILDINGS

?/ Coverage of Energy Codes for New Buildings, 2021

e uoil

T gt
s D e
d

3 ? ,'ggigll‘fd
) % arbuda

Building Energy Code ~ Sag: 'ng\‘rti:
| | Mandatory

B voluntary

Source: Based on GlobalABC and IEA.

?'Dominica
%St. Lucia

St. Vincent &
I In development the Grenadines ” - b’d.
) larbados
P sub-national Grenada ”

No known code Trinidad @ ~
& Tobago

,_ New or updated code in 2021

# REN21 RENEWABLES 2022 GLOBAL STATUS REPORT

% REN21
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BIOFUEL BLENDING MANDATES

MOST WIDELY USED RENEWABLE TRANSPORT POLICIES

// National and Sub-National Renewable Biofuel Mandates and Targets, End-2021

7 REN21

P

National biofuel blend
mandate, 10% or above

National biofuel blend
mandate, below 10%

Sub-national biofuel
blend mandate only

No policy

Countries with existing
advanced biofuel mandates

Countries with new and
revised biofuel targets
in 2021

In 2021,
seven national
and sub-national
jurisdictions adopted
new, or revised
existing, biofuel
targets.

mandates for either biodiesel, ethanol or both.

ﬂ Note: Shading shows countries and states/provinces with
] Source: REN21 Policy Database.

7 REN21

65 countries had
national-level blending
mandates; however,
Argentina and Indonesia
reduced existing
requirements.

21.09.22

36
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RENEWABLE POWER AND ELECTRIC VEHICLES
POLICIES LACK A DIRECT LINK TO RENEWABLE ELECTRICITY

// Targets for Renewable Power and Electric Vehicles, as of End-2021

Only 9 countries with
electric vehicle targets
¥ also had a 100%

Note: All colour-coded areas of the map have

electric vehicle targets or targeted bans on internal re newa ble power ta rget .

Level of national/sub-national
renewable power share targeted
for jurisdictions with EV targets

I or-00% L combustion engine vehicles.
B 6-90% EV = electric vehicle. Renewable power targets
include only targets for a specific share of electricity
31-60% generation by a future year, Where a jurisdiction has
1-30% multiple targets, the highest target is shown. Nepal

and Quebec show actual renewable power shares;
both jurisdictions along with Iceland and Norway
have already achieved nearly 100% renewable power.
The European Union has a renewable target of 57%
for all Member States, EV targets vary. In addition,
over 100 cities have EV targets, see Renewables in

Source: REN21 Policy Database

////2 Sub-national renewable power target

No renewable power target

100% electric vehicle target or targeted ban
on internal combustion engine vehicles

T New EV target in 2021

7 REN21
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HYDROGEN AS AN ENERGY CARRIER
ITS PRODUCTION REMAINS FOSSIL-FUELS BASED

%/ Hydrogen Roadmaps in Selected Countries, as of End-2021
”’,”Z;";////// = g - -

Aty s oV,

™ 4, Wiy,

- pf'.

Ay

Renewable hydrogen \Q/

W Mixed hydrogen 7y I W

) + EU renewable
Fossil fuel-based hydrogen target
hydrogen or N/A ;z (¢]
o
F Strategy announced o e
in 2021/early 2022 V
Note: Type of hydrogen (renewable, mixed, fossil-fuel based) is unknown for Austria and Singapore.
7 REN21 Source: REN21 Policy Database.

% REN21

Several countries
announced policies to
support hydrogen in
2021, and at least 38
countries had a hydrogen
roadmap or strategy in
place.

21.09.22
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BIOENERGY IN RENEWABLE ENERGY SUPPLY
SUSTAINABLE BIOENERGY HELP TO PROMOTE ENERGY SECURITY AND PRICE STABILITY

?/ Estimated Shares of Bioenergy in Total Final Energy Consumption, Overall and by End-Use Sector, 2020

lTradltlonal Modern M Non-
biomass b|0energy b|0energy

100%

87- 7% Electricity

Non-biomass 0.5% 75%
5;5’.% ':II';;R’.:{:'rt The traditional use of
buidings o bioenergy — which

6.7%
Traditional
biomass

involves burning biomass
25% in simple and inefficient

fires or stoves — has
BN BN N W fallen 8% since 2011.

2.7%

Heat, industry

‘M BEE @

Heat, Heat Transport Electricity
buildings industry

Note: Data should not be compared with previous years because of revisions due to adjusted data or methodology. Totals
may not add up due to rounding. Buildings and industry categories include bioenergy supplied by district energy networks.

% REN21 Source: Based on |EA data,
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EU-27 SUPPORTS BIOENERGY USE IN HEATING

UPTAKE OF BIOENERGY IN HEATING DRIVEN BY THE EU RENEWABLE ENERGY DIRECTIVE (RED)

// Bioenergy Use for Heating in the EU-27, 2015-2020

Bioenergy in heat supply (exajoules)

4

# REN21

2015

2016

2017

2018

2019

2020

== Share of bioenergy in total heat supply

20%

19%

17%

16%

= Share of bioenergy
in total heat supply

Bioenergy in
district heating

Direct use
of bioenergy

N

Source: Based on Eurostat data.

7 REN21

Between 2015-2020,

the use of bio-heat in EU-
27 grew 10%, the direct
use of biomass for heat
rose 8%, while bioenergy
in district heating system
rose 18%.
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BIOFUEL PRODUCTION INCREASED
GLOBAL PRODUCTION OF BIODIESEL NEARLY DOUBLED BETWEEN 2011 AND 2021

?/ Global Production of Ethanol, Biodiesel and HVO/HEFA Fuel, by Energy Content, 2011-2021

Energy content (exajoules)

Il HVO/HEFA
[\ Biodiesel (FAME)
[ Ethanol

w EQ

201 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

#7 REN21 RENEWABLES 2022 GLOBAL STATUS REPORT
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BIOELECTRICITY PRODUCTION GROWING RAPIDLY

% REN21

GLOBAL BIO-POWER CAPACITY AND GENERATION BOTH INCREASED SIGNIFICANTLY DURING 2011-2021

?/ Global Bioelectricity Generation, by Region, 2011-2021
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Source: Based on |EA data.
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NEW GEOTHERMAL POWER INSTALLATIONS IN 2021
THE GLOBAL DISTRIBUTION OF GEOTHERMAL ENERGY USE FOR HEATING REMAINS UNEVEN AND SPARSE

?/ Geothermal Power Capacity and Additions, Top 10 Countries and Rest of World, 2021

Megawatts
3,000
2,500 +146
2,000
137 Added in 2021 With over 146 MW
1,500
w2020 total of added geothermal
1000 power capacity,
Indonesia was leading
500 | A the geothermal market
I e Oln in 2021.
0 (((
,@'»@? 'b Q@» \,b @ra(‘ Rest of ) ) )
. Q,b% \Qbo (&\Q Q\AVQ' @ \da Ll Source: based on IEA, IRENA and diverse
0(\’\& < \k‘?‘ sources cited in GSR2022 endnotes.
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GEOTHERMAL DIRECT USE
DIRECT EXTRACTION OF GEOTHERMAL ENERGY FOR THERMAL APPLICATIONS

// Geothermal Direct Use, Top 10 Countries and Rest of World, 2021
Terawatt-hours
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50 The capacity for
40 geothermal direct use
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HEAT PUMPS OPERATIONAL PRINCIPLES
EXTRACTING HEAT FROM AN AMBIENT HEAT SOURCE

?/ Example of a Heat Pump with a Co-efficient of Performance of 4

Q 3kwWh Q Heat pump @ 4 kwh
Renewable energy Compression End use
extracted @
(e.g, ambient air,

water, waste heat, ground)

1

e 1 kwh
0 O |

kN R bl } @ J—
;gz'iacit; T Expansion

7 REN21

% REN21

Heat pumps met only
around 7% of the global
heating demand in
residential buildings.
Fossil fuel-powered
heaters and water
heaters still accounted
for around half of the
heating equipment sold.
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HEAT PUMPS SALES, A MAJOR GROWTH IN EUROPEAN COUNTRIES
GLOBALLY, AIR-SOURCE HEAT PUMPS CONTINUE TO DOMINATE THE MARKET

// Air-Source Heat Pump Annual Sales, Selected Markets, 2011-2021

Annual sales (million units)

30

25

20

Average growth

in air-source
4 2 6% heat pump
markets between
= 2011 and 2021.

I Europe (138%)

= ™ = North America (115%
. N N m B == Japan (13%) e In 2021, most countries
China (60%) in Europe offered some
10 type of fiscal or financial
support to incentivise
: @ the purchase of heat
0 e pumps.
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 )))

7 REN21

Source: China total from ChinalOL. Europe total from EHPA.
Note: For China, data for 2011-2013 do not include air-water heat pumps.
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% REN21

HYDROPOWER CAPACITY INCREASED, GENERATION SLIGHTLY DECREASED
CLIMATE CHANGE EFFECT IMPACTING GENERATION

y/ Hydropower Global Capacity, Shares of Top 10 Countries and Rest of World, 2021

30%

Rest of World

# REN21

9%

Brazil

7%

Canada

7%

United States

NeXt M‘
6 countries

Ve NV Ve WIS

Russian Federation 4%

India 4%
Norway 3%
Turkey 3%
Japan 2%
France 2%

Source: Based on IHA.

Note: Totals may not add up due to rounding

An estimated 26 GW of
hydropower was added
in 2021, representing a
total of 1197 GW in
2021. However,
hydropower generation
fell 3.5% in 2021.
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HYDROPOWER CAPACITY ADDITIONS

CHINA MAINTAINED THE LEAD IN COMMISSIONING NEW HYDROPOWER CAPACITY IN 2021

// Hydropower Global Capacity and Additions, Shares of Top 10 Countries, 2021

Gigawatts

400
+20.6
350
300
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e

+0.8
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+0.7 +0.3-—+0.3

China Canada

Source: Based on IHA.
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Nepal LaoPDR Turkey Indonesia Norway Zambia Kazakhstan
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7 REN21

With over 20.6 GW
hydropower global
capacity, China was

leading the market in
2021.
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7 REN21

SOLAR PHOTOVOLTAIC CAPACITY ADDITIONS
THE MARKET CONTINUED ITS STEADY GROWTH DESPITE SUPPLY CHAIN DISRUPTIONS

// Solar PV Global Capacity and Annual Additions, 2011-2021

Gigawatts
1000
900 942 ~942 World
Gigawatts = 'otal
800 760
700
623 Annual additions .
500 510 Previous year's Solar PV market installed
500 capacity a capacity of 175 GW in
400 s/ 2021 - high record,
300 508 \ ! brOUght the cumulative
- 178, 228 (R :\ global solar PV capacity
100 138 ’ to 942 GW.

100 70 |

0

20m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: Based on IEA PVPS.
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INCREASE IN SOLAR PV CAPACITY DOMINATED BY ASIA

7 REN21

ASIA’S NEW SOLAR PV INSTALLATIONS REPRESENTED 52% OF THE GLOBAL ADDED CAPACITY IN 2021.

// Solar PV Global Capacity, by Country and Region, 2011-2021

Gigawatts
1000 ~942 ~942 World
900 Gigawatts Total
800 760
Rest of World
700
623 Germany
600 | B India
512 I
500 S N — —- Bl Japan
400 407_ | _=_ I United States
305 — China
300 208 _=_-_.L v
I - -
200 178 m - -G
138 =m BB )
100 [
100 —70 = | — —t — 1 ! 1
I | |
] ==
20M 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Source: based on preliminary

% REN21

data from IEA PVPS

By the end of 2021,

at least seven countries
had enough capacity
installed to meet at least
10% of their electricity
demand from solar PV,
up from only two
countries in 2020.
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SOLAR PV CAPACITY ADDITIONS IN 2021
CHINA LEADING SOLAR PV CAPACITY ADDITIONS

// Solar PV Capacity and Additions, Top 10 Countries for Capacity Added, 2021

Gigawatts
350
+54.9
300
250 | 4269
+45.8 pdded
o in 2021 Over 54.9 GW of Solar PV
| 100 2020 total capacity was added by
oo -~ +6.5 China in 2021, more than
+13.0 5.3 the capacity added in the
100 50 rest of the world.
\
4, -G
50 25 = w49 8 42 v ',(E
0
Rest  China United India  Japan  Brazil Germany Spain Australia Republic France Source: based on preliminary
of World States of Korea data from IEA PVPS
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SOLAR PV CAPACITY ADDITIONS IN 2021
MORE PLAYERS ENTERED THE MARKET IN RESPONSE TO DECLINING CAPITAL AND OPERATIONAL COSTS

?{ Solar PV Global Capacity Additions, Shares of Top 10 Countries and Rest of World, 2021

15% <\
United States 'Cg:q

Next 7 countries
Japan 4%
Brazil 3%
2 6% Germany 3:/0
Rest of World Spain e
Australia 3%
Republic of Korea 2%
France 2%
# REN21 RENEWABLES 2022 GLOBAL STATUS REPORT Note: Totals may not add up due to rounding.
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7 REN21

CONCENTRATING SOLAR THERMAL POWER (CSP) DECLINED IN 2021
HISTORICALLY LEADING MARKETS, SPAIN AND USA, HAVE NOT ADDED NEW CAPACITY SINCE 2015

// Concentrating Solar Thermal Power Global Capacity, by Country and Region, 2006-2021

Gigawatts

7

6

5

# REN21

Chile

was the only
61 62 60 country to add
new CSP
5.5 capacity in
4.8 2021,

46 47
4.3
Rest of World
34 Spain

2.5 Il United States

1.7

20m 2012 2013 2014 2015 2016 20177 2018 2019 2020 2021

CSP market growth
declined in 2021 due to
the decommissioning of
nearly 300 MW in the
United States.
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7 REN21

THERMAL ENERGY STORAGE (TES) MAINLY INSTALLED ALONGSIDE CSP
TES REPRESENTS NEARLY 40% OF THE GLOBAL ENERGY STORAGE CAPACITY, EXCLUDING PUMPED HYDROPOWER

// Thermal Energy Storage Global Capacity and Additions, 2011-2021

Gigawatt-hours
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SOLAR WATER HEATING INSTALLED CAPACITY INCREASED
TRANSITION FROM SMALL RESIDENTIAL SOLAR SYSTEMS TO LARGE CENTRAL PROCUREMENT OFFERS

?/ Solar Water Heating Collectors Global Capacity, 2011-2021

Gigawatts-thermal
600

World

Total
500

400
collectors
I Unglazed
300 collectors
200
Y

100

20m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: Based on IEA SHC.,

Note: Data are for glazed and unglazed solar water collectors and do not include concentrating, air or hybrid collectors.
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7/ REN21

CHINA DOMINATED SOLAR WATER HEATING COLLECTOR ADDITIONS
PUSHED BY TARGETED HEATING POLICIES REPLACING COAL BOILERS

// Solar Water Heating Collector Additions, Top 20 Countries for Capacity Added, 2021
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Note: Additions represent
gross capacity added.
Numbers atop bars represent
the rate of growth in annual
sales relative to 2020.
*Additions for Austria and
Israel refer to 2020 (latest data
available). For Morocco, the
share of collector types was
not available.

In 2021, the seven largest
Chinese producers of flat
plate collectors increased
their combined

sales volumes by 11%.
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LARGE INCREASE IN SOLAR DISTRICT HEATING SYSTEMS

% REN21

DESPITE MINIMAL ADDITIONS, DENMARK REMAINED THE LEADER IN SOLAR DISTRICT HEATING CAPACITY

y/ Large Solar Heat Plants, Global Annual Additions and Total Area in Operation, 2011-2021

Number of systems added
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World

Total

522 Collector area in m?
Systems

3,000,000
B Number of systems
added outside Europe —
= 2,650,000
Number of systems =
added within Europe —
= 2,250,000
== 1,825,000 :
— — Cumulative
- B collector
== 1500000 areain
= = o operation
— —] = in Europe
= =" =8= 0
= = S = E = = %
m = = = R
= 375,000
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Source: Based on IEA SHC.

Note: Figure includes plants
with collector fields of at least
350 kW,, (500 m?), either

for solar district heating

or for solar hot water and/

or solar space heating of
residential, commercial and
public buildings. Data are for
solar water collectors and
concentrating collectors.

The top markets for solar
industrial heat in 2021
were Mexico,

the Netherlands and
Austria.
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7 REN21

WIND POWER CAPACITY ADDITION RECORD CONTINUES
NEARLY EVERY REGION SAW RECORD ANNUAL ADDITIONS IN 2021

// Wind Power Global Capacity and Annual Additions, 2011-2021

Gigawatts
1,000
845
845 World
800 745 +102 Gigawatts ~ Total
650 +95
600 540 igll +61 Annual additions ) L
.2 4§§ +54 Previous year's Wind power capacity in
w00 370 §6A capacity operation contributed
283 a0 52 an estimated 7% of total
238 gan electricity generation in
200

2021.

20Mm 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: Based on GWEC,

Note: Totals may not add up due to rounding. Additions in 2021 are gross, but bar heights and numbers above bars reflect year-end totals.
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MORE THAN HALF OF NEW WIND POWER CAPACITY IN ASIA
CHINESE TURBINE MANUFACTURERS ACCOUNT FOR AROUND HALF OF GLOBAL MANUFACTURING

// Wind Power Capacity and Additions, Top 10 Countries, 2021
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400
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320 2 e0
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‘(% ‘S}é 47,) @£ 4 were lower for Germany (1.7 GW) and for the United
O/"é, 3{9‘!‘ 90, States (12.9 GW), due to decommissioning. Totals

7 REN21

may not add up due to rounding; numbers for Rest of
World are rounded to nearest GW.

Unchanged since 2014,
the list of the 10 leading
countries for cumulative
capacity changed in 2021
as Sweden was added
and Italy dropped off.
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RENEWABLE ENERGY COSTS
LEAST-COST OPTION FOR NEW POWER GENERATION GLOBALLY

% 7 Global Weighted-Average LCOEs from Newly Commissioned,
/ Utility-scale Renewable Power Generation Technologies, 2010-2021

e i ¥

Solar photovoltaics Concentrating solar Offshore wind power Onshore wind power
USD/MWh thermal power
(2020)
404
. 95" percentile
358
300 Average cost @
5" percentile
200
188
118 i Fossil
fuel
100 cost
range
¥ 79 .
46 33
2010 2021 | 2010 2021 2010 2021 ‘ 2010 2021

# REN21

Note: These data are for the
year of commissioning. The thick
lines are the global weighted-
average LCOE value derived
from the individual plants
commissioned in each year.
The LCOE is calculated with
project-specific installed costs
and capacity factors, while the
other assumptions are detailed
in the Power Generation Costs
2021 report from IRENA. The
single band represents the fossil
fuel-fired power generation cost
range, while the bands for each
technology and year represent
the 5th and 95th percentile
bands for renewable projects.
No price range available for
CSP. In 2021 there was only one
CSP plant comissioned, as many
projects have been delayed.
Source: IRENA Renewable Cost
Database.

7 REN21

Global weighted-average
LCOE of newly
commissioned
utility-scale solar PV
projects falling 89%
between 2010 and 2021.
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ACCESS TO COOLING ACTION PLANS
LACK OF ACCESS TO COOLING IS IMPACTING AN ESTIMATED 1.1 BILLION PEOPLE

// Countries Developing National Cooling Action Plans for Cooling Access, as of End-2021

o

v,

National Cooling Action Plan

In Progress
Exposed to Cooling Challenges

High-Impact Country

B critical

Published
Source: SEforALL.
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In Bangladesh, India

and Nigeria, an estimated
40% of the total food
produced is wasted due
to inadequate
refrigeration and storage.
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OFF-GRID SOLAR PRODUCTS SHOW RECOVERY SIGNS
MORE THAN 100 MILLION PEOPLE BENEFIT FROM THESE PRODUCTS

?/ Volume of Off-grid Solar Products Sold, by Size and Type of Sale, 2021

Million Units
5
[ PAYGo Only

[ Cash Only

82%

Cash Only

0-3Wp
Source: GOGLA.
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OFF-GRID MARKET DYNAMICS VARY ACROSS REGIONS AND COUNTRIES

EAST AFRICA LEAD THE MARKET GLOBALLY

// Volume of Off-grid Solar Products Sold, PAYGo Only, Selected Countries, 2021
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South Asia
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Myanmar

South Africa
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0
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1.0 1.5 2.5 Million Units

Source: GOGLA.

Nigeria recorded high

sales (240,000 units) in
2021, with a significant
increase in PAYGo sales.
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% REN21

CLEAN COOKSTOVES SALES INCREASED
NON-BIOMASS MODELS ACCOUNTED FOR A RECORD 42% OF THE CLEAN COOKSTOVES PURCHASED IN 2019

7/ Cookstove Sales by Type, 2014-2019
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Source: Clean Cooking Alliance.
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BIOGAS USE HAS GROWN STEADILY SINCE 2010
BIOGAS FOR COOKING FELL 18% IN INDIA OVER THE DECADE, WHEREAS IN CHINA IT WAS UP 4%

// Number of People Using Biogas for Cooking, Top 10 Countries in Africa and Asia, 2015 and 2019

Thousands of people
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o Technology use depends
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Source: IRENA.
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INVESTMENT BY CLEAN COOKING COMPANIES
AFFORDABILITY OF CLEAN COOKING APPLIANCES AND FUELS IS CRITICAL

?/ Investment Raised by Clean Cooking Companies Based on Customer Location, 2014-2020

Share of total investment (%)

100

[ Companies serving
just rural customers

— mm  Companies serving
both rural and urban
customers

W Companies serving

just urban customers

559
= 7
w boas

0_.

2014 2015 2016 2017 2018 2019 2020

Note: The data rely on self-reporting by the companies and have been supplemented with publicly available investment data. The number of companies
reporting has varied between 39 and 51 during the years 2014 to 2020,

Source: Clean Cooking Alliance.
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A SHIFT IN CLEAN COOKING INVESTMENT
FINANCING IS SHIFTING FROM GRANTS TO CORPORATE EQUITY

// Clean Cooking Capital Raised by Source and Type, 2017-2019

Investment Source

Private investors

Investment Source Investment Type Investment Instrument

Entities that invest in the sector Primary purpose of investment Financial instrument
used for investment
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i

Financial Institutions (DFls)
I
] s that
.
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75.9
87.3 Commercial capital Equity i ;
114.4 Private investors ﬂ

51.4
== 3.6 Crowdfunding 40.0 concessional Debt

I 14.0 Multilateral/Bilateral DFI

12.3 Government
B 8.3 Foundation

25.3 Philanthropic grant 25.3
Non-repayable grant

Investment Instrument

All values in million USD ™
i

yable grant
fined as
Source: Clean Cooking Alliance.
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80% of the capital raised
during 2017-2019 came
from private investors,
while 20% came from
multilateral finance
institutions, development
finance institutions and
governments.
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A DECADE OUTLOOK OF INVESTMENT IN RENEWABLE POWER
SOLAR PV THE ONLY RENEWABLE TECHNOLOGY WITH AN INCREASE IN INVESTMENT

Y/ 4

7 REN21

Global Investment in Renewable Power and Fuels, 2011-2021
Billion USD
400
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Note: Figure does not include investment in hydropower projects larger than 50 MW, BloombergNEF data for previous years have been revised
since the publication of GSR 2021,
Source: Based on BloombergNEF.

Global new investment in
renewable power and
fuels reached an
estimated USD 366
billion in 2021, a record
high, despite impacts
from COVID-19.
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A NEW RECORD IN GLOBAL INVESTMENT IN RENEWABLE POWER
GLOBAL INVESTMENT IN RENEWABLE POWER INCREASING

?/ Global Investment in Renewable Power and Fuels, by Country and Region, 2011-2021

In 2021, China accounted
for 37% of the share of
global investment in
renewable power and
fuels.
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7/ REN21

A NEW RECORD IN GLOBAL INVESTMENT IN RENEWABLE POWER
INVESTMENT IN RENEWABLE POWER AND FUELS VARIED BY REGION
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INVESTMENT IN NEW CAPACITY
NEW RENEWABLE POWER ATTRACTING FAR MORE INVESTMENT

?{ Global Investment in New Power Capacity, by Type, 2021
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Source: Based on IEA.
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A LOOK ON WORLDWIDE SUSTAINABLE FINANCE TAXONOMIES
RAPID INCREASE SINCE THE PARIS AGREEMENT

// Sustainable Finance Taxonomies Worldwide, in Place, Under Development and in Discussion, Early 2022

Seven countries and the
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! X _ . ..
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Source: Based on International Platform on Sustainable Finance, ’_‘ _| —
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RENEWABLE FINANCING ATTRACTED ATTENTION
MOST MITIGATION FINANCE DEDICATED TO RENEWABLE ENERGY

y/ Estimated Share of Mitigation Finance by Sector and Technology, 2019/2020
e

10 % Offshore wind

- A -
5l% - 5% Buildings 39
%

IR 7 ot Srehors

wind
Solar thermal
L 1% (incl. CSP)
Source: Based on CPI.

/) Other

A Hydropower
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INVESTMENT REQUIRED IS STILL FAR FROM WHAT WE NEED
SIGNIFICANT GROWTH NEEDED NOW

Y 4

7 REN21

Range of Annual Renewable Energy Investment Needed in Climate Change Mitigation Scenarios

Compared Against Recent Investments

Arinusiinvestment(USD Biloazy) Annual investment requirements Increase relative to 2021 (%)
2,000
' 1,896 BloombergNEF
+418% Green Scenario
1,800
1,600
1,400 o
+217% |EA NZE Scenario
1200 1161 &
1,000 1,046 — 5
Rte{sFA IRENA 1.5C Scenario
800 763

600 BloombergNEF
Red Scenario

0 Current (2021) annual
200 316 343 260 renewable energy
investment
0

2019 2020 2021 + s+ s s s s et e 2030

Note: These scenarios quantify renewable energy differently than the BloombergNEF historical basis used in this chapter. The BloombergNEF scenario estimates here include
only investment needed in wind power and solar PV, while the International Energy Agency and International Renewable Energy Agency estimates include only investment
needed in renewable power technologies.

Source: Based on BloombergNEF and CPI.

Investment needs to
increase between 2-5
times to reach climate
change mitigation
scenarios.
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OIL AND GAS INDUSTRY INVESTMENT
TIMID PARTICIPATION IN THE SHIFT TO RENEWABLES

+7,» Renewable Energy Spending as a Share of Total Capital Expenditure, Selected Oil and Gas Companies,

Z 2020 and 2021

. 2020
Eni
2021

. 2020
Equinor
2021

2020
Chevron
2021

2020

BP
2021

2020

Shell 0,

2020
2021

ExxonMobil

2020
2021

TotalEnergies

0/ — 5.0
10,4 5.3

§0 g™ 8.5
o, g 8.0
0. 5 — 8.9
1’0, 3™ 8.1

70 g 141
' o 12.9

[ e e ———————— 17.8
2 5 — 10.7

1 2 ].4
'] (e 16.6

R e ——— 15.5
' Jeesssss—— 16.6

spending on renewable
energy represented around

[ Total capital
expenditure

I Capital expenditure
on low-carbon solutions

I Capital expenditure
on renewable energy
and power
(including fossil-based
generation)

5 10 15

SURETE:

Capital expenditure (billion USD)

Note: Values cannot be compared to GSR 2021, data have been updated based on companies’ annual reports and available data.

7 REN21

% REN21

Several companies plan
to cut 40% of oil and gas
production in the next 10
years.

However, some
companies bet on carbon
offsets to meet emission
reduction goals.
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SHARE OF VARIABLE RENEWABLE ELECTRICITY GENERATION
ON AVERAGE THE DAILY MAXIMUM LEVEL OF VRE PENETRATION AND GENERATION EXCEEDED DEMAND

?/ Top Countries for Share of Variable Renewable Electricity Generation,

and Maximum Daily Penetration, 2021

Share in per¢ent
100

7 REN21

@® Maximum daily
penetration of both
solar and wind

Solar PV
B wind

- ~
LN

Note: Figure shows countries
among the top 10 according to
the best available data at the
time of publication. Several
smaller countries with low total
generation and/or high imports
are excluded from this list.
Maximum penetration refers

to the maximum daily share

of production from variable
renewable electricity divided by
daily electrical load.

Six countries relied on
100% renewable
electricity by the end of
2021.

The share of variable
renewable energy
sources in the global
electricity mix increase to
10% for the first time in
2021.
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100% RENEWABLES IN THE POWER SECTOR

7 REN21

GRIDS, STORAGE, AND DEMAND-SIDE FLEXIBILITY ENABLE RELIABLE, AROUND-THE-CLOCK ENERGY SUPPLY

// Longest Uninterrupted Stretch with 100%-plus Renewable Electricity, Selected Countries or Regions

hgl?rs hggrs

Austria 0@
76 days s
. 2016 ays
Costa Rica 0@ (2016)
16 156
hours hours
South Australia @
18 days (2018 25d
El Hierro (Spain) @ ys (2018) ays
Pumped
storage
Before 2019 2019 2020 2021

# REN21

South Australia, Scotland
and Denmark — met
more than 100% of their
total electricity demand
with wind and solar as of
April 2022.
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100% RENEWABLES IN THE POWER SECTOR
GRIDS, STORAGE, AND DEMAND-SIDE FLEXIBILITY ENABLE RELIABLE AND AROUND-THE-CLOCK ENERGY SUPPLY

// Longest Uninterrupted Stretch with 100%-plus Renewable Electricity, Selected Countries or Regions

5. 100
Population served | Technology Ve:ince Ui ;_-_—:___;g_' *R ‘ k | 4
(Cgﬁea%eat): million @ @ 2012 Continuously
Paraguay Z"im @ 258613_ 9 Continuously
Norway glllnn 0 Q 258:{9 Continuously
Battery storage costs
o - | @09 25 have fallen 90% since
Iceland 366,000 @ e 20 10 :
(Portugnl 4000 | €M 2020 128
Kinglsland | 11 ~2,000 | (2@ |2015| ¢ 33
(American Sam.r:;; 790 258’:{6 Continuously
(s::otls ril%% 87 @ @ 25888 Continuously
% REN21
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ENERGY SOURCES DISTRIBUTION REQUIRES NEW ROLES
INTEGRATION OF RENEWABLES REQUIRES MAKING ENERGY DEMAND MORE FLEXIBLE

// lllustration of Demand-side Flexibility at the Household Level

Electricity demand and
solar power output (one day)

=== Typical electricity demand
a household in one day

Typical solar power output

O
Asf

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21.00 24:00 As Of ea rly 2022’ more
. — iy : than 30 GW of renewable
= = P

Jadbe energy capacity was

—- vl mors connected within VPPs
S around the world, up
o e from less than

s 100 MW in 2012.

000 300 600 900 1200 1500 1800 2100  24:00 Source: Based on RMI.
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21.09.22 79



7 REN21

HOPEFUL INTEGRATION OF RENEWABLES IN CITIES
NUMBER OF CITIES WITH RENEWABLES TARGETS AND OR POLICIES IS PROGRESSING

// Share of Urban Population with a Renewable Energy Target and/or Policy, 2021

30%

of the urban
population lives in a city
with a renewable
energy target
and/or policy.

\ 4
¥
Cities are home to
, around 55% of the
Bl o1-100% ’ .
— g world’s population.
— < Energy use in cities
51-60% dCCou ntS for three'
41-50% .
31-40% quarters of global final
i energy use.
1-10%

No data \[H\']*

Note: Calculations based on population in cities with renewable energy targets and/or policies and their share of the national
7 REN21 population. Excludes cities with energy efficiency, electric vehicle and/or net zero targets. Data not available for some countries.
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CITY GOVERNMENTS SUPPORT RENEWABLES WORLDWIDE

DEVELOPMENTS VARY BY CITY AND DEPEND ON THE LOCAL CONTEXT

// Number of Cities with Renewable Energy Targets, by Region and Sector, 2020 and 2021

North America
; Europe

\ 374
366

Middle East and 9 pia
North Africa
[48 7 &
24 Sub-Saharan 40
Latin America Africa Oceania
New in 2021
2020

Sectoral split up
of targets:

N/A
Transport

Heating
170 7 and cooling

HPC‘L

Renewable
energy
5

Note: The figure includes cities with renewable energy targets either for municipal operations or for city-wide energy use, or for both.
Some cities have more than one renewable energy target. Energy efficiency targets are not included in the calculations.

7 REN21

1 ,53 itgrggéscities

7/ REN21

More than 1,500 cities
have a renewable

energy target or policy in
2021,

up from 1,300 in 2020.
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MOMENTUM TOWARDS NET ZERO EMISSION TARGETS IN CITIES
FEW CITY GOVERNMENTS ANCHOR THEIR NET ZERO PLEDGES IN POLICY DOCUMENTS

Y

# REN21

Cities with Net Zero Emission Targets and Status of Implementation, by Region, 2020 and 2021

Number of cities with a net zero target
400 — 383 \_/QD
o) Status of implementation (2021)

316 New in 2021 5 10 7, Declaration
300 2020 A or pledge
Unspecified
32% Under
discussion
208 199
200
Over 1,100 city
governments announced
100 net zero targets.
o | li
27 16 7 10 /D dnoggrlr?gnt
0
E i Asi h Sub- O i Middl . .
Hrope Ar%‘nael:ir::a e Alxwoer:ica Sa#aran cean Ea;t aned 1, 1 56 city targets in total
Africa leonh
rica

Note: Calculations include the following: targets reported by the UNFCCC as either targets under discussion or in policy documents; emission reduction targets
of 80% and more; net zero buildings targets; and other targets including climate neutrality and zero-carbon targets in buildings. Calculations exclude targets for
1.5°C, fossil-free targets and 100% energy self-sufficiency targets.

Source: Based on C40 Cities.
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MASTER PLAN NEEDED TO ADDRESS THE NET ZERO EMISSIONS TARGETS
TARGETS CAN STIMULATE UPTAKE OF RENEWABLES

y/ Net Zero Emission Targets and Renewable Energy Targets in Cities with More Than 250,000 Inhabitants,
/. 2021
Less than
0 "
> 504 cities have net zero targets 9 %o of cities
>250,000 have a net
zero and renewable
Out of energy target.
> 1,900 cities with City net zero targets are
population over 250,000 most prevalent in Europe
iizavea 161 have anet zero and Latin America and
ana a renewable .
Ok B ooy target the Caribbean, followed
target only S by East Asia and North

America.

o
=]
ooooo

Note: The figure covers only cities with populations over 250,000 inhabitants. In addition, hundreds of smaller cities have also passed net zero emission and/or
renewable energy targets.

# REN21

21.09.22 83



% REN21

CITY POLICIES TO SUPPORT RENEWABLES IN BUILDINGS
MOST MEASURES FOCUS ON SOLAR ROOFTOP RENEWABLES

?/ Urban Renewable Energy Policies in Buildings, by Type, 2021

Renewable energy policies for buildings by type

600 578

59 cities with a passed/proposed
fossil fuel ban

[ Enabling policies

500 I Fiscal/financial policies

[ Regulatory policies
400

300

200

100 JJ'|_|'
rr
rrr
rrr
Heatingand  Heating and — Qil and
cooling cooling natural gas
and power ban

Note: Data should not be compared with previous years, due to revisions and adjusted methodology. Fossil fuel bans are categorised as enabling policies.
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CITY TRANSPORT SHIFT TO MORE RENEWABLE
PRIVATE VEHICLES ACCOUNT FOR MOST OF THE ENERGY DEMAND AND EMISSIONS FROM URBAN TRANSPORT

// Urban Renewable Energy Policies in Transport by Type, 2021

Number of cities with transport policies

500

4 0 6 Regulatory policies
200 I Fiscal/financial policies R
. .. T f bli li
- Enabling policies ype orenabiing poticy
300 270
Low-emission zones
200
@
100 E

# REN21

47

Others

Bans and
restrictions

7 REN21

Only Barcelona,

Bristol, Shanghai

and Stuttgart

have implemented LEZs
and passed vehicle bans.
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PPAS RENEWABLE-BASED GROWTH
CORPORATIONS HAVE A ROLE IN RENEWABLE POWER EXPANSION

// Corporate PPAs Global Capacity and Annual Additions, 2015-2021

Gigawatts
150
+31.1
125 Gigawatts
INncrease In
2021
100
Nl addit The Americas continued
75 nnuatadarions to lead in corporate-
E;%\;igigj year's sourced renewable
50 power, with around 20
@ GW, up 35% from 2020

levels.

25

H

2015 2016 2017 2018 2019 2020 2021
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