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What is IEEJ Outlook?

® Global long-term energy supply and demand projections to 2050.

B Two scenarios with different technology and policy development trajectories.
e Both are "What if...?" based forecasts, not target-based backcasts(“WWhat must be done?”).
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Global Power Demand Surges

| Historical Data Trend [Global]

« 2024 generation increased +4.0% from 2023*

» accelerating from 10-year average (2.6%/year),

| Outlook toward 2050

B Power generation strongly increases in both
scenarios, mainly from;

e Reference:
industrial sectors and residential heating/cooling.

e AdvTech.:
(+) electrification in transport, hydrogen/CCS.

B Massive investments in grids and generation
will be essential.
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Global Generation Mix;

Growth centred on solar PV and wind

| Historical Data Trend [Global] | Generation by Source(Giobal)

« Solar PV generation increases at the highest pace
between 2022-2024.*

*  Wind power also grows, but the pace is slowing. PWh
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*Energy Institute, Statistical Review of World Energy (2025)
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CO, Emissions Pathways

B AdvTech.: Reaching -59.3% vs 2023.
e Power sector reduce emission first. Non-power sectors lag, especially in emerging economies.

GtCO2
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B Reference: Global emissions remain around current levels.
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**EDESs: Emerging and Developing Economies 5



Fossil Fuels Demand |s Uncertain, Especially for Oil/Coal

B Global fossil fuel consumption shows significant differences between scenarios.
e Evenin AdvTech., fossil fuels account for over half of primary energy consumption in 2050.

| Primary Energy Consumption(Giobal)
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e Largest uncertainty— e Stable demand across both e Sharp decline under
depends on road transport scenarios. AdvTech. due to
trends. renewable substitution.
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India and ASEAN Drive Energy Consumption Growth

B Reference: primary consumption increases by 14% (2050 vs. 2023).

B AdvTech: peaks around 2030, due to efficiency improvement.
e Growth concentrates in India and ASEAN, while demand in Advanced economies and China declines.

| Primary Energy Consumption | Regional Changes (2023-2050)
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Economic Growth Makes ASEAN and India Major Consumers

B Economic growth and industrialization drive energy demand.
B India and ASEAN follow the earlier path of Japan and China.

| Income and
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Source)History: IEA(2025), World Bank(2025), IEEJ(2025) . Future projections are from this outlook.



Expanding "3C" Stimulates Energy Consumption

B Rising income leads to more use of coolers, cars, and construction materials(Steel, Cements)
(e.g.)Penetration of "3C" in 1960s Japan, economic growth in 2000s China.
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Challenges in Energy Supply and Demand Challenge (1): AL
Rapid Increase in Power Demand

B Power generation will expand significantly in both regions.
B Rapid infrastructure development is essential, especially for both thermal power and renewables.

| Power Generation
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Challenges in Energy Supply and Demand (2):

Rising Import Dependence on Fossil Fuel

® Oil and gas demands | Crude Oil Trade Flow (2050, Reference)
increase, making ASEAN Exporter M/ Importer
and India net fuel importers. —
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Note: Shows flows of 0.5 Mb/d or greater.
Percentages represent the share of total inter-regional trade volume.
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Challenges in Energy Supply and Demand (3):

Investment for CO, Reduction

B ASEAN and India are key players for global decarbonization.
B On the other hand, substantial energy investment is required for AdvTech.

> CO2 Reduction Potential | Energy Investments(Cumulative, 2024-2050)
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Summary

B Global power demand surges through 2050, driven by economic growth,

electrification, and expanding data centres.
» AdvTech. sees +92% generation vs 2023 due to electrification, hydrogen, and CCS.

B Fossil fuel use, particularly oil, diverges widely across scenarios;
ensuring fuel supply stability remains essential, even in energy transition pathway.

B [ndia and ASEAN are the centres of future demand growth,

facing three significant challenges:
» 1. Managing rapidly rising power demand.
» 2. Enhancing energy security in an import-dependent dependence on Fossil fuels.
» 3. Securing investment for CO, reduction.

13



Thank you for your attention.

B Further information of IEEJ Outlook 2026 is available on the IEEJ website.

Summary Report Slide Materials Scenario Tables

VRE Deployment and Changes in System Cost Asia
Primary energy consumption Reference Scenario
158 Summary ® In ASEAN, the least-cost VRE share in 2060 is estimated to be around 30% — used here as the (Million tonnes of oil equivalent [Mtoe]) CAGR (¥ Shares (%)
reference. 2030/
. . . . . 2010 2 2035 2040 2050
Summary e Increasing VRE beyond this reference reduces conventional generation capital and fuel costs, — - o0
; ; ; : : Total 4,758 7,865 8,137
but raises VRE installation costs and integration costs such as storage.
A ) . . Coal 785 1033 2400 3422 3,081 2915 2829 2771 2650 46 -1.1 -07 -09 38 50 36 32
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analyses energy and projections throu x . . .
twe scenarios. Under the Kﬁm:pgc.m, hich aspmes curtent policy and Cumulative System Cost Change in ASEAN (2030-2060, vs. baseline) Hydro 2 4 92 151 174 184 194 203 212 48 15 09 13 15 22 25 25
tachnelogical rends continus, global primary snergy consumption will continue to grov: " Geothermal 82 23 30 61 8 152 165 171 176 63 60 06 40 04 09 21 21
steadily, primarily driven by Emerging and Developing Economiss, increasing by 14% by 3 (é"‘St Increase: Solar, wind, etc. 13 21 16 195 533 715 830 932 1036 164 89 22 64 01 28 11 12
2050 compared to 2023 levels. Energy Storage Cost ?f;:;’ ’fits‘;gge' Biomass and waste 435 456 444 518 558 580 597 609 620 05 08 04 07 21 75 76 74
| ©On the other hand, under the ‘Advanced Technologies Scenario’ —which assumes the 2 Y Hydrogen - - - - 08 3.0 7.7 n 15 na. na 67 na - - 01 02
maximum deployment of varicus energy technologies to advance energy security and LS e REICERER
decarbonisation—emissions peak arcund 2080 before gradually declining, reaching a §% @ 1 = VRE CAPEX Final energy consumption Reference Scenario
Taduction by 2050 comparad to 2023 levals. o (Mtoe) y
) 8 Other facilities Cost Cost Decrease: e L —
Under the Advanced Technologies Scenario, global COz emissions will be reduced by =0 "—— T . . Other facilities 1990 2010 3 2030 2035 2040 2045 2050 1 023 2030
59% of current levels. = mmO&M Cost (mainly con;er:ti;)nal; Total
jactic . : : . g g power plants). Coal 423 372 885 746 757 729 702 04 07 05 28 17 14 12
1 Ex?drzr:ge:ubm dioids (CO5) smissions vary significsnty beteasn the scanarics. 1 e D&M, Fuel oal
ance Scenario, global emissions remain largely unchanged from current oil 465 743 992 1405 1524 1569 1,625 1,675 1714 34 09 05 07 31 33 31 31
Jevels until 2050. This is because GE"‘““‘“““M“MW“;HMEEHW ‘f“sE‘Y 2 ~o=Total Natural gas 46 90 201 414 483 517 540 555 561 69 16 04 11 31 97 10 10
3 eTEing Note: Interconnection capacity is capped i
Sronos . 20% Reference 40%  53%  60%  81% Doeei on ASRAN P Gt meci o Electricity 157 279 575 1,07 1370 1537 1681 1827 1962 61 25 16 21 10 26 32 36
| e e e Advanced o e 2050 ot E (34%) — Costs are shown in 2017 real USD. Heat 1430 70 204 249 252 240 224 205 84 10 -16 00 09 48 46 37
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distance haulage), making decarbonisation in these sectors a majer hurdle towazds overall
met-zero. Hydrogen and synthetic fuels represant promising alternatives, but high costs

R Global Energy Outlook:

Significant increase in electricity demand and challenges to stabie supply

Global slactricity genaration continues to increase substantially under both scanarios. The 1
Y B Yy
Reference Scenario projects 3 66% increase compared to 2023 levels, while the Advanced ey OI n S

Technologies Seenario anticipates nearly double the increase, driven by elactrification and.

Primary Consumption
Power Generation Mix
CO2 Emissions
e e e Topics: ARy AUl
, v VRE Integration Costs etc.
v' Climate Targets and Adaptation
v' Al and Future of Energy Demand

expanding demand for hydrogen and carbon capture and storage (CCS). This growth stems .
from the rapid expansion of data centres, currently attracting global attention, alongside / Refe rence Mate rlals
industry sector growth cantred on Emerging and Developing Economiss and rising space

‘Teating and cooling demand in residential sector.

| Tomeet this substantial increase in demand and ensure stable eleciricity supply, ssuring
generation capacity i i ics and wind
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https://eneken.ieej.or.jp/en/report_detail.php?article_info__id=12798
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