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A DIVERSITY OF BENEFITS
ECONOMICS, GEOPOLITICS AND SECURITY IN FOCUS

Clean air Climate change Reducing expenses Economic
and a healthy mitigation and and managing costs development
environment adaptation

Stable and secure
energy supply

Poverty alleviation
and improved
energy access

7/ REN21

Industrialisation
and innovation

Energy security and
sovereignty
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7/ REN21

GLOBAL OVERVIEW
DEEP STRUCTURAL TRANSFORMATIONS ARE NEEDED

%/ Renewable Energy Global Overview

Modern renewables A rebound in economic
account for activity led to a
o)
12.6%
Global

of total final energy in CO, emissions
consumption (2020) . in 2021
COZ 135 countries

have some form of net

zero target, covering 2

88 % orgiov O Renewable energy
represented28.3%of the

global electricity mix in

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

Total final energy uUsD Fossil fuel subsidies .
demand grew billion 366 reached 202 1 ’ Wlth Slar an d
was invested in uUsD 59 trillion

wind power providing
a0 bh more than10%of the =
j} B P g2NI RQa St SOUNJ

Eqsul;v?:?:it":gn (:’r:g agreedtoa f| I’St tl me ever.

renewables in 2021 in 2020

phase-down of

per minute unabated coal power
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THE ENERGY TRANSITION IS NOT HAPPENING
DEEP STRUCTURAL TRANSFORMATIONS ARE NEEDED

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

1.0%
NG Biofuels for
P O < transport
Exajoules (EJ) o Bion;]ass, I
oo geothermal,
2.8% S
Other renewables p
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.

Source: Based on |IEA data.

2009 2019 2020
COVID-19 lockdowns

# REN21

2% REN21

The numbers of 2020
reflectthe impacts of
the pandemic on
energydemand.

They clearlghow that
the interplay of energy
demandreduction
andrenewables
development works
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RENEWABLES UPTAKREVEN ACROSS COUNTRIES
REAL NEED TO GROW

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

@ Countries with
' largest increase in
renewable share

(2009-2019)
et ey Only 3 countriehave a
. renewable energy share
< less _ . .
e e S 22 In total final energy
N S consumption above
Iceland v s 30-40% | 6 50%
has the largest
renewable share 40:00% 4
in TFEC > 50% 3

Note: This figure includes a selection of 80 nations among
the largest energy-consuming countries in the world.

Number of countries

Source: Based on |IEA data.
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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 %
0% — /7 +13.5% %
25%
20% _
15% _— =
7 497% G
1o Note: Data should not be compared
% /' +15.1% 6‘—5 with previous years because
ey of revisions due to improved or
0 adjusted methodology.
2015 2016 2017 2018 2019

Source: Based on IEA data.
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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.
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EVOLUTION OF RENEWABLE ENERGY SHARE
THE POWER SECTOR LEADS THE INCREASE IN RENEWABLES SHARE

2% 74 Evolution of Renewable Energy Share in Total Final Energy Consumption, by Sector,
77" 2009 and 2019

TFEC Exajoules (EJ)

150

120

20

60

30

0

7 REN21

Renewable energy

Others I Non-renewable energy

16.1%

14.7%
10.7% 12.5%
26.0%
19.4%
2009 2019 2009 2019 2009 2019 2009 2019
Power Buildings = Industry Transport
- and
E m Agriculture %

Source: Based on IEA data.

% REN21

Renewables provided a
slowly rising share of the
energy use in all the
sectorsexcept in power
with a growth of almost
7% pointsin the 2009
2019 period.

21.09.22
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7/ REN21

RECORD INCREASE IN RENEWABLE POWER CAPACITY
DESPITE SUPPLY CHAINS DISRUPTIONS AND GLOBAL RISE IN GIMABODITY P

// Renewables in Power

Energy demand for power accounts for

less than one-fifth of total final energy consumption
Newly installed

8 3 % capacity in 2021:
Non-power
energy demand 314.5 :‘('jf_ 5 e;g\:%l: :ﬁ
GW é% households Renewable power
P in Brazil capacity additiongyrew
) to 17% (314.5 GWh
2021 led by solar PV and
wind power.
12
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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

countries have countries have renewable power are now mitigation finance is

renewable power renewable power Ry h allgcated to |

targets regulatory cheaper hydropower, solar
policies than fossil fuels PV and wind power

on average

5y

% REN21 RENEWABLES 2022 GLOBAL STATUS REPORT
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% REN21

RENEWABLES IN POWER RISING TRENDS
SHARE OF ELECTRICITY ALSO INCREASED IN THE TOTAL FINRSEBMERGX CO

?/ Renewables in Power

Share of Renewable Energy in Electricity Generation,

2011 and 2021 28 3
(¢)
- %

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

Fossil fuels

Renewable share of

68+ 16% electricity generation

Fossil fuels Hydropower _
increased bylmost 8%
points in the past

Solar decade
? 2 cndund
29, and geothermal 39

20M power 2021

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

/ 7 Annual Additions of Renewable Power Capacity, by Technology and Total, 2016-2021,
¥4 and to Achieve Net Zero Scenarios for 2030 and 2050

Additions by technology (Gigawatts)
500

Renewable
power additions

to be on track with
400 major net zero
scenarios

300 Solar PV

+315
GW

B Wind power

B Hydropowe
200 FACIpESF
Bio-power,
geothermal,

ocean power,
CSP Note: The Average Net Zero

100 Scenarios comprises the

! average value between the
:O: values from 2050 coming from
I I I I % ¢ the IEA's Net Zero scenario and
. . & \ :}Z) the World Energy Transitions
0 g -l 5] - o | @ (L( Outlook scenario from IRENA.
2016 2017 2018 2019 2020 2021 2030 2050

IEA Average
Net Zero  Net Zero
Scenario Scenarios

7 REN21

7/ REN21

Record additions of
315 GW.

Growth in 2021 ofl7%
Electricity demand has
grown by6%.

21.09.22
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% REN21

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

0% © /((q2

20m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 3 5 5

# REN21

Source: Based on IRENA data.

As the global
energymarkets
rebounded, theshare of
renewables innet power
additionscontinued

to increase reaching a
record of 84%

21.09.22

16



% REN21

BUILDINGS ARE A MAJOR FINAL ENERGY CONSUMPTION SECTOR

hb9 ¢1 Lw5 hC ¢1I 9

y/ Renewables in Buildings

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

67% 33%
Non-buildings Buildings
energy demand

# REN21

2 hw[ 5Q{ CLb! |

Breakdown of
energy demand

77%

Thermal
energy

23%

Electrical
energy

9b9wD,

L{ '{95 Lb

Increasing the uptake of
renewables fothermal
end-usestends to be
more challenging than
increasing renewables
uptakefor 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
of hegtlng in energy codes at beLW;§;02mo for solar thermal energy end-use
buildings the national level an water heaters in buildings

Q
|

g R X

= mm A
.l.--_

n* —— /
Iy —— :
n — 1 |

i — i s m——
[ = T 5 |
| $ A = A=A 1l

# REN21

% REN21

Renewables provide a
slowly rising share of the
energyusein buildings,
with this growth driven
mainly byrenewable
electricity.

21.09.22
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% REN21

RENEWABLES SHARE IN THE BUILDINGS SECTOR
RENEWABLERASED HEATING SYSTEMS ON THE UPSWING

7/ Renewables in Buildings
7 g

Share of Renewable Energy in Buildings, 1 4 7 %

2009 and 2019
Share of renewables in buildings

10.7 %
Share of renewables in buildings/ 853%

Non-renewable
89.3% 6% 9%

Non-renewable e———— Renewable
electricity

P Ar o 4.39%

| d
BB e ——
0.7% heat 1.8% 2019

energy

energy

2009

Source: based on IEA data

# REN21

Renewable electricity for
heat generation in
buildings has growb.3%
per year in a decade.

21.09.22
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RENEWABLE HEAT IN BUILDINGS UNEVEN
NATIONALEVEL DATA SHOW VARYING SUCCESS IN PROVIDING RENEWABRHILDINGS

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

Share of heating in buildings (in %)

100

rb° 'ob {@‘\

7 REN21

\
. . o
\ Ny
=)
N
&

13% 10 7%

Modern
w renewables

B Non-
renewable
B energy

Source: Based on |EA data.

% REN21

Frances leading in the
use ofrenewable heat in
buildingswith 24.1%
followed byGermany
with 19.5%in 20109.

21.09.22
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% REN21

JOBS IN RENEWABLE ENERGY
SOLAR PV LARGEST EMPLOYER AMONG ALL RENEWABNBESERES IN 2020

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

Million jobs
14

12

[
=
(8]

—
o
o
—
o
-
—
o
6]

I 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.
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% REN21

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

_ Breakdown of energy demand

69% 29% 48

Industry

Others

17% Iron and steel
15% s Industry and Agriculture

Non-industry or

agriculture : oo and sectors account for a
energy demand o 6%  iohacco quarter of global GHG
75, ! D% Paper and pulp emissions.
o] o
2% Agriculture Agriculture 3% Mining Diverse energyeeds

where_renewables have_
potential to replace fossil
fuels.

7 REN21
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% REN21

RENEWABLE ENERGY IN INDUSTRY AND AGRICULTURE SECTORS
STRUCTURAL DEPENDENCE ON FOSSIL FUEL LIMITS THE SHIFLE® IRENBVUSERY

%/ Renewables in Industry and Agriculture

: The indust s . C
(o) 38 countries sectcl>r rzprgsents S|X countries Agri V-OIt?i |
/o plus the EU have have passed (:S;C;L!; : als
of hydrogen is Lozdmaps for 28 % ag;'.l-yoltaic
currentl ydrogen 5 policies
p‘rJodu ce{i by production _ of GDP; agriculture 14 GW

fossil fuels

' represents around

@ 4.3 % of cop @/ [

3% - ﬂr At least10 governments

and the Elhave

developed specific
industry decarbonization
roadmaps that include
renewables.

% REN21 Source: based on IEA data
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% REN21

SHARE OF RENEWABLE ENERGY IN INDUSTRY AND AGRICULTURE
ELECTRIFICATION OF INDUSTRIAL PROCESSES LEADS TO GREENEG/WBEREECTRICITY

y/ 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 ()] «

geothermal ————— e

2009 heat 2019

Source: based on IEA data

# REN21

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

Industrial heating with
renewable electricity
rose80%in a decade.

21.09.22
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ENERGY DEMAND IN TRANSPORT SECTOR

TRANSPORT ACCOUNTS FOR NEARLY ONE THIRD OF TOTAL FINKSENERGX

// 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 201996.3%0f
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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7/ REN21

RENEWABLE ENERGY IN TRANSPORT
MANY COUNTRIES LACK A HOLISTIC STRATEGY FOR DECARBOMNIRING TRANSP

// 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 The lack of progress in

=K @ = the transport sector is
@ [$) U= Dl@ particularly worrying as it
accounts for nearly a
third of global energy

consumption

# REN21 Source: based on IEA data
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% REN21

TRANSPORT REMAINS THE SECTOR WITH LOWEST SRIAREVOABLES
ENERGBEMAND IN TRANSPORT RISES AS WELL AS THE USE OFRENEWABLE

?/ Renewables in Transport

Share of Renewable Energy in Transport, 3 7
o,
L ] o

2009 and 2019
Share of renewables
2 _4% in transport

Share of renewables

in transport / 96.3%

Fossil fuels

Electric car sales tripled
between 2019 and 2021.

97.6:

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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% REN21

GROWTH IN ELECTRIC CAR SALES
ELECTRIFICATION HAS INCREASED ACROSS NEARLY ALL TRANSMRERENTINES

%/ 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
12% United States

Electric car sales reached
33% Europe 6.6 millionin 2021¢
more thandoublingfrom
2022 andripling from
@ 20109.

48% China =

;s === B A== [
2015 2016 2017 2018 2019 2020 2021

Source: Based on |IEA data.

10
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21.09.22 28



% REN21

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 /
/ Transport regulatory
© incentives/

mandates

60

countries

Heating and cooling
regulatory
incentives/

o mandates

20Mm 2013 2015 2017 2019 2021

30

Note: The figure does not show all policy types in use. For more information, see Reference Table R3 in the GSR 20R2 Data Pac
Source: REN21 Policy Database
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% REN21

NETZERQAMBITIONINCREASING
COUNTRIES, STATES AND PROVINCES IMPLEMENTED ADDITIONABRGERDEICY 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

Economy-
wide renewable

1 35 countries with @2}5‘? Ehee e

net zero policies to achieve net

8 29 zero.
Achieved —e In policy document countries have both
(self-declared) 84 a net zero and economy-wide
renewable energy target

14
iy 48 36 .

Economy- 100%
wide economy-
renewable wide
Declaration/ —e 15 69 ;energty (r;r::;v;ble
ledge argets
pledg Proposed/ targets

in discussion

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

7 REN21

7 REN21

Many net zero targets are
not backed by specific
legislation.

Over40%o0f countries
have an economyide
renewable energy target.

Only18%have a 100%
renewable energy target.

21.09.22

31



RENEWABLE ENERGY TARGETS BY SECTORS

TARGETS IN THE POWER SECTOR DOMINATE

?/ Renewable Energy Targets, 2021

Existing targets

@ Economy-

wide

?% Power
= Heating
= and

cooling

@ Transport +1/ 28

0 25 50 75 100 125 150 175 195

Number of countries

A\

+32 118 7777 Revised targets

Il New targets

%
2

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

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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7 REN21

THE RISE OF RENEWABLE POWER AUCTIONS CONTINUED
FEEDN TARIFFS AND PREMIMST 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

131
92

e Y

s

R

/

0
201 2012 2013 2014 2015

Feed-in tariff / premium payment

7 REN21

2016

2017

Tendering

2018 2019 2020 2021

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.

131 countrieshad used
auctions or tendering as
of end-2021, up froml16
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 ORRENEYRIBEE HEATING

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

Thesupply of heatin
buildings remains heavily
dependent on fossil fuels,

_ with r_enewable sources
——— meeting onlyaround
2 sectors Note: Sect nelud dential industrial a 11%Of gIObal heat

and public facilities. Policy types used for map shading d e m an d i n 2020 .

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

Zero sectors or no data

p Existing fossil fuel bans in buildings/industry

7/ Renewable energy mandate F—'J Targeted fossil fuel bans in buildings/industry acertain 'e”‘?wab'e standard fo‘r heat, such as the
use of a specified technology. Figure does not show
policies at the sub-national level.

Source: REN21 Policy Database.
% REN21
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BUILDINGS ENERGY EFFICIENCY POLICY

BUILDING CODES NEEDED FORENEBRGY BUILDINGS

?/ Coverage of Energy Codes for New Buildings, 2021
g uall

T gt
o E R s Wy
d

Building Energy Code ~
I Mandatory
I voluntary
I In development
Y Sub-national

No known code

Source: Based on GlobalABC and IEA.

,_ New or updated code in 2021

# REN21 RENEWABLES 2022 GLOBAL STATUS REPORT
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BIOFUEL BLENDING MANDATES
MOST WIDELY USED RENEWABLE TRANSPORT POLICIES

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

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

P pF m ¥

National biofuel blend
mandate, 10% or above

National biofuel blend
mandate, below 10%

Sub-national biofuel
blend mandate only

No policy

F| Countries with existing
advanced biofuel mandates

? Countries with new and
revised biofuel targets
in 2021

7 REN21

mandates for either biodiesel, ethanol or both.

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

7 REN21

65 countrieshad
nationatlevel blending
mandates; however,
Argentina and Indonesia
reducedexisting
requirements.
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% REN21

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