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ULDISED TRENDID ENERGIASEKTORIS

Tarbijate CI|<<":iitumisharjumused ja -loogika on pandeemiast, sddadest ning energiahindade koikumistest tulenevalt
muutunu

Poliitiline tahe kliimamuutustega voitlemise osas on Euroopa Liidus tugevalt valjendatud. Majandus naitab jahenemise
marke. Muu maailma lahenemine kliimakisimustele on teistsugune

Riikidevahelised joujooned energeetikas on oluliselt muutumas (Hiina ja Venemaa vs Euroopa Liit ja USA vs Aafrika ja
Ladina-Ameerika vs Lahis-Ida naftariigid)

Muutused Ameerika poliitikas — 47. Ameerika president on 6elnud: , Drill Baby Drill* ja lahtub MAGA liikumisest
Trump signs executive orders to boost US coal as power demand rises — Coal power 20%, versus 50% in 2000

Projektide finantseerimine on intressitousude tottu muutumas jarjest keerulisemaks, mitmetel suurtel taastuvenergia
seadmete tootjatel on finantsraskused

Energiavaesus ja sotsiaalprobleemid on jarjest enam tdusmas poliitiliseks valjakutseks

Suur elektrikatkestus Hispaanias ja Portugalis 28.04.2025
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https://www.reuters.com/business/energy/trump-sign-executive-orders-boost-coal-industry-sources-say-2025-04-08/
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https://www.eib.org/en/essays/europe-energy-transition-renewable
https://ember-energy.org/app/uploads/2024/05/Report-Global-Electricity-Review-2024.pdf

Global growth in wind and solar pushed renewables to make
up more than 30% of the global electricity mix in 2023
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Public net electricity generation in Germany in week 9 2025
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Global energy consumption growth
accelerated in 2023 (+2.2%), much faster
than its average 2010-2019 growth rate
(+1.5%/year).

The total primary energy consumption, in
2023 across the world, is leading by China
(47,428 TWh), the United States (26,189
TWh), and India (10,838 TWh).

The consumption for Estonia is 56 TWh.

95% of the global rise in coal generation in 2023 occurred in four countries
that were severely affected by droughts

Annual change in electricity generation, 2023 (TWh)
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Primary energy consumption, 2023

Primary energy' consumption is measured in terawatt-hours®, using the substitution method?.
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Percentage share of renewable energy sources

ENERGEETIKA EESTIS JA MUJAL MAAILMAS

100
a0
80
70
60
50
40
30
20
) |||| || WI M ‘ I|| ml i"l“ | ﬂl
au C M > VI (T ([© > @M vV @© T
TS EEC8se2s28c5528E28eEcES2s
EoﬁbgEgggﬁﬁﬁﬁﬁaﬁgéﬁﬁég%gggggg
20 ggu=9 *oOo ©5EZ2 gIrP o R3FES
x 7]
0 =
m2013 w2014 w2015 2016 w2017 m2018 m2019 m2020 m2021 m2022

Taastuvenergia osakaalud riigiti

TAL
TECH

https://www.mdpi.com/1996-1073/17/7/1778

Icela nd
Norway

Percentage of dependence on imports

120

100

80

60

40

- III‘

; | ] I%

o m > ®

:‘—.l:m c
HE EE S
s 23553
[aa I =a] a o

m2013 w2014 w2015

©
c
=
[
=

Greece
Spal

2016

_Zg__LLE-U_
E*SML>C3(UTU‘:::
© o =2 2L ® T O W o v
- 9"_|3_DC§t3

SEZ " o
g ST =
x [
3 =z
2017 w2018 m2019 m2020

Energiaimport riikide 10ikes

27.05.2025

Poland

Portugal
Romania
Slovenia
Slovakia
Finland
Sweden

m2021 w2022



ENERGEETIKA EESTIS JA MUJAL MAAILMAS
Valitud puhaste energiatehnoloogiate tootmisvoimsuse netolisandused riikide/piirkondade kaupa, 2020-2023
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Note: RoW = Rest of World.

Sources: IEA analysis based on S&P Global (2024); WindEurope (2023); BNEF (2024a); GWEC (2023); Wood Mackenzie
(2024); InfoLink (2024); SPV Market Research (2024); BMI (2024); EV Volumes (2024), BNEF (2024b); BNEF (2024c);
Oxford Economics Limited (2024b); CEPII (2024); as well as announcements by manufacturers and personal
communications, gathered by the IEA.

Clean technology manufacturing capacity surged in 2023, with only heat pumps and

electric vehicles seeing smaller capacity additions than in 2022.
27.05.2025

https://iea.blob.core.windows.net/assets/34511d5d-8dc8-42a2-8faf-b83606cffced/EnergyTechnologyPerspectives2024.pdf
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Ulemaailmne ndudlus ja tootmisvdimsus riikide/piirkondade kaupa valitud puhaste energiatehnoloogiate jirele viljakuulutatud
projektide alusel, 2023-2030
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Valitud materjalide tootmisvoimsuse lilemaailmne
netolisandamine, 2020-2023
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Notes: RoW = Rest of World. Capacity additions exclude regions where capacity has fallen. Aluminium refers to primary
production capacity only.

Sources: IEA analysis based on IFA (2024); IEA (2024c); OECD (2024b); GEM (2024); and CRU (2024).

China, India and the Middle East have together accounted for more than half of global net
capacity additions for key materials and their intermediates since 2020.

27.05.2025 10
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Ulemaailmne majanduslik lisandviartus todtlevas todstuses Tootleva toostuse investeeringud riikide/piirkondade kaupa,
By region By technology By sector 2005-2023
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economy. Data for retail, finance and agriculture are the result of a weighted average over 2019-2021 in major advanced
economies. Fossil fuels refer to fossil fuel extraction.

Source: |IEA analysis based on IEA (2024a);, OECD (2024a); and Oxford Economics Limited (2024a).

IEA. CC BY 4.0.

Sources: IEA analysis based on Oxford Economics Limited (2024a).

Manufacturing investment has risen most rapidly in China over the past two decades, while

Manufacturing accounts for nearly one-fifth of global GDP, with China the leading producer, the share of investment in GDP has stagnated in major advanced economies.
followed by the United States and the European Union.
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Figure 2.3 = Global energy investment in clean energy and fossil fuels
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For every USD 1 spent on fossil fuels, USD 1.8 is now being spent
on clean energy: five years ago this rafio was 1:1

IEA (2023), World Energy Outlook 2023, IEA, Paris https://www.iea.org/reports/world-energy-outlook-2023, License: CC BY 4.0 (report); CC
BY NC SA 4.0 (Annex A)
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Per capita electricity generation by source, 2023

Measured in kilowatt-hours. Other renewables include geothermal, tidal and wave generation.
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Enim paigaldatud pdletustehnoloogiat kasutavate kivisbeelektrijaamade arv maailmas 2024.
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= 3.1 Background: Flexible coal-fired power unit

O Carbon neutrality requires to establish a new power system dominated by renewable energy, this means the
capacity of wind & photovoltaic power will further increase. However, the renewable power needs flexible power to
balance its inherent shortcoming of intermittency, instability, and randomness.

O For example, one of a province power grid, the renewable power capacity shares about half of the total. During
noon, since the photovoltaic power output peaks, the thermal power output has to decrease below 20% of the
rated one. This is the minimum output of coal fired power plant by stable combustion limit.

O In China, coal-fired power is the only choice. Obviously, with the increasing of the renewable energy capacity, the
coal fired power must be flexible with long-term hot standby and fast load ramp rate abilities.
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= 3.6 Practical verification

O After stopping coal and air supply, the unit load quickly dropped with load decreasing rate of 10.4% Pe/min).

O The heat stored in the bed material releases to generate extremely low steam flow rate to drive the steam turbine
— maintained long-term near-zero load operation with stable performance of whole systems (~2 h),

O Without oil assisting combustion, the rapid restart-up was successfully realized. and the rapid loading change

rate was also achieved with ramp rate of 4.7% Pe/min. It spends only 15 minutes from the hot standby to 55%
load. 1604 7 L
I

Load increasing |Jate
4.7 % Pe/min!

1201
I

| ad decreasing rate
j 10.3 % Pe/min

O CFB coal-fired power units will play an
iImportant role in the new power system with
a huge installed capacity of renewable
energy sources.
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Shut down, hot standby, and restart-up of a 300MW CFB boiler

More detailed information on this topic will be presented in the reports at the parallel sessions P46
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Government spending on energy R&D, 2015-2023
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documentation. State-owned enterprise funds comprise a significant share of the Chinese total. China's 2023 estimaie is
based on reported company spending where available. The IEA Secretanat has estimated US data from public sources.

Source: IEA Energy Technology RDED Budgeds
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Early- and growth-stage investments in energy start-ups by region and technology
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Energy Technology RD&D Budgets Data Explorer — Data Tools - IEA
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https://www.iea.org/data-and-statistics/data-tools/energy-technology-rdd-budgets-data-explorer

Polevkivi energeetika tulevik: jatkusuutlikkus ja rohepdorde
valjakutsed

Auvere: 305MW,, CO, ERIHEITMED - VAHENDAMISE VOIMALUSED

Kasutegur: 40%

100% co,
pdlevkivi 990 kg/MWh,, co
— 2
‘11 - 827 kg/ MWh,,
; co, co, ’ co,
498 kg/MWh,, 505 kg/MWh_ 416 kg/ MWh_,

»

| | Co, . 4
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| | ] | |
1 1 i co, co, |
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Polevkivi energeetika tulevik: jatkusuutlikkus ja rohepdorde
valjakutsed
CO, ERIHEITMED - VAHENDAMISE VOIMALUSED

Enefit 280: ~ 0,5 Mt aastas
Polevkivi 280 t/h ~1,9 t/ty;
J1 ~ 0,14 Mt aastas
| ~ 0,05 Mt aastas 1*
~0,19 t/t,, 3
3 1 ~-0,32 Mt aastas
i ]' ~-1,19 t/t,,
100% 100% 100% ‘1
polevkivi Polevkivi pdlevkivi i
+CCS + .
50% tuhast ~1|00ﬁ :
tsemendiks PO eJ:/ VI
50% tuhast
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POLEVKIVI ENERGEETIKA TULEVIK: JATKUSUUTLIKKUS JA ROHEPOORDE VALJAKUTSED
CO, PUUDMISE MAKSUMUS - KUIDAS SEE VOIKS MUUTUDA?
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ENERGEETIKA EESTIS JA MUJAL MAAILMAS

Millised on tanased tahelepanekud

1.Puhta energia tootmine: Taastuvenergia tehnoloogiate ja nende rolli méistmine nullilahedaste eesmarkide
saavutamisel

2.Elektritootmist ja elektrivorku tuleb vaadata lihtse tervikuna
3.Elektritootmisel tuleb lahtuda kohalikest ressurssidest

4.Susinikdioksiidi kogumine, kasutamine ja sailitamine (CCUS): Taiustatud meetodite uurimine susinikdioksiidi
heitkoguste vahendamiseks ja jatkusuutlikkuse edendamiseks

5.Sunteetilise kutuse tootmine: Uuritakse uuenduslikke lahenemisviise alternatiivsete kutuste tootmiseks, mis
toetavad vahese susinikdioksiidiheitega majandust

6.Liikuvuse dekarboniseerimine

27.05.2025
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