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THE ANNUAL GSR COLLECTION
REPORTING ABOUT THE BUILDING BLOCKS OF THE RENEWABLES SYSTEMS

# REN21

Renewables in Energy Demand

GLOBAL STATUS REPORT

Buildings
Industry
Transport

Agriculture
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RENEWABLES 2023

. Renewables in Energy Supply

Energy Systems and Infrastructure for Renewables

Economic and Social Value Creation with Renewables

Global Overview
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RENEWABLE ENERGY IN END-USE SECTORS

THE STARTING POINT : WHY THIS FOCUS?



% REN21

THE ENERGY TRANSITION IS NOT HAPPENING FAST ENOUGH
RENEWABLES UPTAKE UNEVEN ACROSS END USE

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

Heating and Cooling

11.2% ﬁ]% 28.0%
Renewable Renewable Rencwable
energy energy enengy

Note: Data should not be compared with previous years because of revi due to imgroved or adjusted methodology:
Source: Based on IEA data.
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THE ENERGY TRANSITION IS NOT HAPPENING FAST ENOUGH
RENEWABLES UPTAKE UNEVEN ACROSS SECTORS

y/ Total Final Energy Consumption and Total Modern Renewable Energy Consumption,
B2 % by Sector, 2020

Buildings 33 % Industry Transport 30% Agri-
culture

3%

15.5% 16.8% 4.1% 15.5%
Renewable Renewable Renewable Renewable
energy energy energy energy

# REN21 RENEWABLES 2023 GLOBAL STATUS REPORT - RENEWABLES IN ENERGY DEMAND




POLY-CRISES OR MOMENTUM?

FROM A POLY-CRISESTO AMOMENTUM



WHAT CHANGED IN 2022

Starting in October
2021, rapid economic
rebound following
COVID-19 led to
tighter energy
markets

was
further exacerbated

by

Russian Federation
invasion of Ukraine
in February 2022

7 REN21

reached their
highest levels since
2008, impacting all
energy-consuming
sectors

became a global
phenomenon during
2022
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GLOBALENERGY TRENDS
RENEWABLE AS AFFORDABLE AND SECURE SOLUTION IN RESPONSE TO POLY-CRISIS

Renewable Energy:

[.23wm

1+ 170%

B climate Change:

34.2m

1 449%

I Energy Crisis:

3.75wm

1 2398%

B Inflation:

89.2wm

+ 1583%
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Media coverage by trend (2022)
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4.32M

1.8M

916k
288
|

032022

4.05M

1.73M

932k

261

04 2022
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RESPONSE OF ENERGY CONSUMERS
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RENEWABLE ENERGY RESPONSEIN ENERGY DEMAND SECTORS
MEDIA ANALYSIS FROM 2021-2022

B RE in Buildings:

166«

+ 124%

RE in Transport:

112«

+ 56%

B REin Industry: 125k

465« -

+ 91%
75k

B REin Agriculture:

165

v 45%

25k

76.5k

19.8k
I 43

Q1 2022

93.5k
76.2k
8.5k 7.9k
17.3k 19.1K
53 38
Q2 2022 03 2022

Media coverage by sector (2022)

105k

30. 2k

17.2K
31

Q4 2022
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RENEWABLE ENERGY IN BUILDINGS
ONE THIRD OF THE WORLD’S ENERGY CONSUMPTION IS USED IN BUILDINGS

y/ Buildings in Focus

Electricity met

In 2020, renewables

=D% provided 15.5% of the
?nfﬁﬁﬁ;?nygnseaids energy used in
2021 buildings.

Renewable
electricity
use in buildings
grew from 6% to

10%

between 2010
and 2020

— |_|...
—. H
# REN21 f f ENERGY DEMAND _!\‘
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RENEWABLE ENERGY IN INDUSTRY
INDUSTRY AFFECTED MOST IN ENERGY CRISIS

y/ Industry in Focus

=
s~

Industry had Modern biomass Pulp & paper
the highest share represented £ and food & 19 e
G rewaties o tobacco had the Bed g
in final energy / : ad renewable
use in 2020, at . (o] highest shares of energy mandates

' of industry TFEC modern renewables S or fiscal/financial
16. 8 % in:2020 even policies for industry

countries had by end-2022

o B2- [ I
0 fﬁr ﬁanewable
S rogen

Pivl o S ] B

Note: TFEC = Total Final Energy Consumption

% REN21

2% REN21

Industry contributes
to 25% of global

GDP and employs 25%
of the global
workforce.
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RENEWABLE ENERGY IN TRANSPORT
FASTEST-GROWING ENERGY CONSUMPTION, BUT RENEWABLES STILL BEHIND

?/ Transport in Focus

1n 2022, total
investment in
electric transport

Investment in
electric vehicles
and charging

10 countries
and sub-national

6 countries
and sub-national
jurisdictions

x was equivalent infrastructure was

- announced or up- 80 ctine=d 54 . . . b .
dated renewable ded thei
targets for to % :;;Fme;mg "= % ransport contributes

of the total invest-
ment in RE

mendstesinzoza 2022 to 7% of global

— GDP and employs 5.6%
1 of the global
a workforce.

transport in 2022

# REN21 RENEWABLES 2023 GLOBAL STATUS REPORT- ENERGY DEMAND @

17



RENEWABLE ENERGY IN AGRICULTURE
MAIN REASONS: ENERGY SAVINGS, FUEL COST REDUCTION, AND ACCESS TO ENERGY

?/ Agriculture in Focus

=

14 countries R AN

Padifercwabio around 1.5 countries e ar e

energy targets Were JsTng in 2022 for the

or policies geothermal incorporation of

for agriculture greenhouse renewables in

in 2022 heating to grow agriculture and
vegetables, fruits forestry

and flowers
@ @

# REN21

The use of biogas
in agriculture

® doubled

during 2010-20,
while the use of
liquid biofuels grew

9.4 times

| 7

7 countries
had financial
incentives for the
use of renewables
for irrigation as of
end-2022

— -
. .

= M -~
~ e
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The agriculture
sector contributes to
USD 4.2 trillion

of global GDP

and employs

26% of the global
workforce.
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KEY TRENDS FROM THE ENERGY CONSUMING SECTORS



RENEWABLES IN BUILDINGS GROWING SLOWLY
THE SHARE OF RENEWABLES IN BUILDINGS SLOWER THAN GLOBAL RENEWABLE ENERGY SHARES

Renewable Share of Total Final Energy Consumption in Buildings,

77 2010, 2019 and 2020

Exajoules (EJ)

140

120

100

80

60

40

20

11.1%
88.9%

Non-
renewable
energy

2010

14.7%
85.3%

Non-
renewable
energy

2019

Share of
renewables

L
,Q.-
in bmldlngs ( Qﬂ

15.5% -
84.5%

Non-
renewable
energy

3.8%

Solar and
geothermal
eat

— dH

2020

2% REN21

Buildings is the largest
energy consuming
sector, accounting for
33% of total final
energy consumption.

# REN21
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RENEWABLE ENERGY IN INDUSTRY GROWING SLOWLY
ELECTRIFICATION LEADS TO GROWING SHARE OF RENEWABLES IN INDUSTRY

?/ Renewable Share of Total Final Energy Consumption in Industry, 2010, 2019 and 2020

Exajoules (EJ)
120

16 1 % 16 8% Share of renewables

in industry

12.3%
87.7 il 53

Non-
Non- renewable

100

83.2%

Non-
renewable
energy

80

Energy intensive

industries were hit
the hardest in 2022,
0.1% (cutting production

Renewable

ho or forcing to relocate).

—_— In 2022, Corporate PPAs
M in Europe witnessed 21%

y-y growth rates.

renewable energy
energy
60

40

20

0 e ———
2010 2019 2020

Note: Modern bioenergy includes heat supplied by district energy networks.

# REN21 21



RENEWABLE ENERGYIN TRANSPORTLAGGING BEIND

LOWEST RENEWABLE ENERGY SHARE AMONG SECTORS

?/ Renewable Share of Total Final Energy Consumption in Transport, 2010, 2019 and 2020

Exajoules (EJ) 3.6% E:Sfl;l:ﬂblﬂ
120

100

2 6% Renenctle 96.4% 4, 1% Zoeeble

Mon-

2wable
97.4% ehergy 95.9%
a0 Nan- Non-

renewable ;Ehr;i\'f-:ble
energy =NErgy

60

04%

Renewable
. electricity

e

2% REN21

Transport energy
demand increased 7.8%
in 2021 but was still 6.6%
below pandemic level.
The use of renewable
electricity grew by 7.1%
in 2021 exceeding pre-
pandemic level by 11.9%

# REN21 RENEWABLES 2023 GLOBAL STATUS REPORT - ENERGY DEMAND
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RENEWABLES IN AGRICULTURE GAINING MORE INTEREST
LACK OF ACCESS IN RURAL AREAS DRIVING THE UPTAKE OF RENEWABLES

y/ Renewable Share of Total Final Energy Consumption in Agriculture, 2010, 2019 and 2020

Exajoules (EJ)
100
\‘ ! //

~

T\

150%  [1545] "5 NG

10.2%
89.8-. Il 85

Agriculture had the
fastest increase in

84.6

Non-
renewable
energy

Non- Non-
(CLEEI renewable
energy energy

electrification in the
past decade, rising
from 19% in 2010 to
26% in 2020.

Solar and
geothermal
heat

Oio

# REN21 VERGY DEMAN 23
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REGIONAL AND SECTORAL TRENDS
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ENERGY CONSUMPTION IN BUILDINGS VARIES GREATLY AROUND THE WORLD
COUNTRIES WITH HIGH SHARES OF RENEWABLES IN BUILDINGS RELY ON ELECTRICITY FOR HEATING

%/ Energy Consumption in Buildings by Major Country/Region, 2020

Energy Consumption in Buildings (EJ)

20

The top ten energy-

Modern renewables 9 3
Y o b consuming countries
W Fossi fuels and other represent 67%
i of the global energy
consumption in
A iR FTEEE buildings.
United China EU-27 India Russian Japan Canada United Republic Indonesia
States Federation Kingdom of Korea

sheo' 149 20% 30% 5% 5% 13% 40% 15% 5x 7%

T XX X XXX X

# REN21
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RENEWABLE ENERGY IN INDUSTRY SUB-SECTORS VARIES GREATLY
ELECTRIFICATION DOES NOT ALWAYS LEAD TO GROWING SHARE OF RENEWABLES

y/ Renewable Energy Share and Electrification Rates in Selected Industry Sub-Sectors, 2020

TFEC Exajoules (EJ) Il Non-renewable energy Renewal ble energy
25
7.3%
20
15
¢ Iron and Chemical
32% industries consume 32%
5 - -
- 14% of industrial energy
, - [ demand.
Iron and Chemicals and Food and Pulp and Mining and Tailo ring policy to
steel petro- tobacco [ paper quarrying . .
C”e'"'“‘s z\)& 2559 the needs of industries
sub-sectors as renewable
Electrification
rate 224, 245, 285 25, energy shares and energy

intensities vary greatly.

XX XX

# REN21
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RENEWABLE ENERGY IN TRANSPORT
REGIONAL DIFFERENCES IN RENEWABLE TRANSPORT

?/ Renewables in Transport, by Region, 2010-2019

Patajoules (FI) Share of Total in 2019

4000 204, 1 Rest of World
3,500 1 3% Asia-Pacific
3,000 18% v eu rope

2,500

25% [ Latin America

2,000 and the Caribbean

1500
42% I Morth America

1,000

500

4]

2010 202 2014 2006 2M8 2019

2% REN21

Asia-Pacific is the fastest
growing region of
renewable energy in
transport with 13% y-y
growth followed by Latin
America and the
Caribbean with a 5.8%

# REN21
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ELECTRIFICATION A KEY TREND IN ALL SECTORS
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RENEWABLES TRENDSIN ENERGY DEMAND
ELECTRIFICATION OFFERS SOME CROSS-CUTTING ANSWERS

%/ Electricity and Renewable Electricity Shares of TFEC by Sector, 2010 and 2020

. . z Compound
Electricity share Renewable electricity share annual
Percent of total (%) {? B 2010 W 2020 . 20100 2020 growth rate
30
A 4.3%
z 1.6% z 2.5% °
20 In general, increasing
the uptake
of renewables for
5.4 heating and transport
10 ’ 6.1% 7.9% : g 'SP
is more challenging
A than deploying renewa
I 3940705 l bles for electricit
0 1 I—— Y.
2010 2020 2010 2020 2010 2020 2010 2020 2010 2020 2010 2020 2010 2020 2010 2020

[l

Buildings = Industry Transport Agriculture [

# REN21 29
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MODERN BIOENERGY FOR HEATING IS THE LARGESTEND-USE OF

RENEWABLES IN BUILDINGS

?/ Energy Consumption for Heating in Buildings, by Source, 2011 and 2021

Share of renewable energy
for heating in buildings

0.6% Renewable district heat

]. 1 . 1% _-_r 1.0% Geothermal heat

Renewable 23%
26 energy Traditional biomass I 1.5% solar heat
- [ akaial L
Traditional biomass

63

3.0% Renewable electricity

63%

Fossil fuels

and other
- |\I‘ll
- (NN

20M 2021

4,6% Modern bioenergy

Fossil fuels
and other 3.6% Ambient heat

Record growth for Heat
Pump installations

in 2022 with global y-
y growth

of 10% and 38% in
Europe.

# REN21
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RENEWABLE ENERGY IN TRANSPORT
ELECTRIFICATION LEADS TO GROWING SHARE OF RENEWABLES IN TRANSORT

?{ Investment in Electric Vehicles by Major Country, 2018-2022

Investment in billion USD
400

r‘a m1any Unlad

Kingdom
- 49;.

o0

# REN21 RENEWAELES 2023 GLOBAL STATUS REPORT - ENERGY DEMAND 31
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THE ANSWER OF GOVERNMENTS
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MIXED SIGNALS
MORE POLICY DEVELOPEMENT REQUIRED

% 7 Number of Countries with Renewable Energy Regulatory Policies and Mandates,
B by Demand Sector, 2012-2022

Number of Countries
60

50 56 countries (3 0

40

Fossil fuel subsidies
worldwide soared in

30

2022, rising above USD
. 21 countries M=) 1 1 trillion for the first
/_/ - time — an 85% increase

10 compared to 2021
e ~ 9 _ Exploration of new oil
countries
0 and gas and new
2012 2014 2016 2018 2020 2022 infrastructure_
(|
O countries .\"5

# REN21 33
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MIXED SIGNALS
MORE POLICY DEVELOPEMENT REQUIRED

As of 2022,

3 countries

had a RE targets The Inflation The REpowerEU

or palicies in Reduction Act dedicated

I demand dedicated USD 222 billion 80 new
As of 2022, a sector USD 370 billion to reduce fossil ren-eyvable energy
) for energy fuel dependency policies (mostly in the

94 countries and climate form of fiscal and

have either a RE
policy or target in
at least one
demand sector

financial incentives)
were announced in
2022.

34
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REGULATIONS IMPACT HOW RENEWABLEENERGY IS USED IN BUILDINGS
ONLY 40% OF COUNTRIES HAD MANDATORY BUILDING ENERGY CODES IN 2022

// Regulatory Policies in Buildings, by Building Type, as of End-2022

At least 21 countries
announced new or
revised regulatory
policies for buildings by

=| [ the end of 2022.

Residential, commercial
and public facilities

Number of
sectors covered Notes: In 2021, 67 countries had mandatory building
energy codes at the national level. This number has
not been updated in 2022

0 exist for Industrial buildings. By the end
untries (China, Indonesia, Japan,

2 sectors ? Existing and targeted
fossil fuel bans in buildings

M Zealand, Philippines, the Slovak
1sector Republic, Spain and Tiirkiye) had regulatory policies

New/revised in 2022 for industrial buildings. For more information, see the
Zero sectors or no data fossil fuel bans in buildings Industry in Focus module.

% REN21 35
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THE NUMBER OF COUNTRIES WITH BIOFUEL MANDATES DECREASED IN 2022
BIOFUEL MANDATES STILL MOST COMMON REGULATORY POLICY IN TRANSPORT

7 National and Sub-National Renewable Biofuel Mandates and Targets,
v as of End-2022

4 countries (Argentina,
India, Indonesia and
the Republic of Korea)
increased their biofuel
mandates in 2022.

10 countries

National biofuel blend
mandate, 10% or above

National biofuel blend
mandate, below 10%

Sub-national biofuel
blend mandate only ?

No policy

Countries with existing
Fl advanced biofuel mandates

Countries with new and revised
? biofuel mandates and targets in 2022

% REN21 36
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GROWING SUPPORTFOR ELECTRICTRANSPORT
ELECTRIC VEHICLE TARGETS AND ICE BANS NEED RENEWABLE ENERGY TARGETS AND POLICIES

// Targets for Renewable Power and Electric Vehicles, as of End-2022

+ EU banon
internal combustion

canevences 5 countries (Chile,
Denmark, New Zealand
and the UK) had both a
100% ICE ban and
100% renewable
power target.

s
o~ 3; B s 90":u

\\ ! //
= O - 1-30%
S {F 100% electric vehicle target or targeted ban
! on internal combustion engine vehicles Sub-national renewable power target
)
/\ ¥ New electric vehicle target in 2022

! No renewable power target

# REN21 37
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FISCAL/FINANCIALPOLICIES FOR RENEWABLES IN AGRICULTURE INCREASED
BUT NO REGULATORY POLICIES HAVE BEEN ANNOUNCED

//- National and Sub-National with Renewable Energy Targets and Fiscal/Financial Policies
S in the Agriculture Sector, as of End-2022

.” &
- tn

Missouri * *
Massachusetts I "S — {F’JA- onl By the end of ?022' a
K ¢ 4 countries total of 25 national
have renewable .
energy targets in and syb:natlonal
3 & the agriculture jurisdictions had
sector
renewable energy
» policies for agriculture,
T:F Renewable energy targets IEd by effOFtS N the
mm National fiscal/financial United States’ India

policy

I Sulty-nal\onnl fiscal/financial i% and BangladeSh.
policy ;)

7 REN21
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BUILDING ON THE MOMENTUM
ENERGY DEMAND SECTORS NEEDS TAILORED ATTENTION

Governments need to develop sectoral targets, policies and
roadmaps for buildings, industry, transport and agriculture

There is no time for mixed messages:
- Phasing out fossil fuel subsidies for level playing field

- Include support of use of renewables in short term policy
answers to crisis

Electrification
- A low hanging fruit to increase the share of renewbales in all
energy consuming sectors

Strategically link energy, industrial, trade and climate policy

Energy supply, energy systems and infrastructure need to
respond to the increase of renewable energy demand in all
end-use sectors

07.04.2023 39
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