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Primary energy will peak, but end users still get access to more energy

Primary energy consumption in the 1.6 DG scenario, by end user segment
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The transition from molecules to electrons means also a revolution in energy efficiency

Primary energy consumption in the 1.6 DG scenario, by primary energy source
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RystadEnergy

Pre-industrial The coal era The oil and gas era The renewable era
700 ‘ ; :
B Traditional Bio
B Coal
m Oil
600 B Natural Gas
O Nuclear
E Modern biomass and Waste
O Geothermal | Sola r PV
500 O Hydro
O Wind
O Solar
400
300
200
100
0 : : |
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000 2020 2040 2060 2080

Source: Rystad Energy Energy Scenario Cube 1.6 DG .
".*’ LI L T ¥ JR e, ‘-:'::." ".'-‘!“.'-'

e . I EETE E A  EE  REI L )
. . .. L] . s I e 3 2 T T 3 2 s 2 2 2 s s 2% et »
........................




The transition from molecules to electrons means also a revolution in energy efficiency

Primary energy consumption in the 1.6 DG scenario, by primary energy source
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Fast transition from coal to oil and gas in railroad from 1945 to 1960

Coal consumption in railroads in US
Million metric tonnes
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The global energy system — a holistic approach needed from energy extraction to energy consumption

Solar

Wind

Hydro

Heat

Geothermal and other heat

Energy crops

Natural gas

Coal

Forest and field e
Crops for food
Animals

Seafood

WENTE

Battery
storage

Richgas
Pipeline

Crude
Logistics

Coal
logistics

Electricity

Residues

Low carbon
Hydrogen

Biogas plant
Biofuel refinery
Solid biomass plant

Gas process plants

Gases

CH,, Ethane, Propane

Butane, Isobutane
Refineries

Naphtha

Gasoline

Diesel, Gasoil

Jet fuel

Kerosene, Paraffin

Fuel Oil, ULSFO

Pet Coke, Asphalt

Lig

Coke oven
CTL, CTG

Charcoal, Peat

. I
Solids Coal power plant

H,/NH; Power

Steam turbine

Bio boiler
Waste incineration pla

Battery storage

H, + NH;
Logistics

Pumped Hydro ==

] : o
0.8 Biomass logistics 11IH1

Grid -

ccush

Gas turbine 1
s B
ics -q Fuel power 1|
“ Diesel generators ”
|

£y

Gas pipeline
LNG

Petroleum
product logistics

Coal, Coke

Food, fiber, wood, other trad. biomass

Bulk Shipping

Land transport

|Iii!lﬁ!HI%iiﬂIllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllJI

Source: Rystad Energy global energy system model;

N .. e '-'il'l'

3ole® % v e

Brown molecules

Heat

Work El services Material

Buildings

* Households

* Commercial and Public

* Agriculture, Fishing, Forestry
* Other infrastructure

Transport

* Cars, Two-three wheelers
e Trucks and buses

* Shipping

¢ Aviation

* Rail and subway

* Other transport/logistics

Industry

* |ron & Steel
* Chemical & petrochemical

e Aluminum, Other metals

* Cement, Glass

* Other Ceramics

* Paper, Pulp and printing

* Food and beverage industry
* Wood and wood products

* Textiles and leather

¢ Construction

* Transport equipment

* Machinery

* Electronics

* Pharma

¢ Datacenters

* Other

* Mining and quarrying

CCUS..

!rf‘-f""d"-n-q-.-\ L
.. : .. l

RystadEnergy




Solar reached 30 EJ in accumulated consumption in only 12 years

Accumulated consumption of useful energy* for primary energy sources — years after reaching 1 EJ
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CO, emissions in 12 energy scenarios

CO, emissions, including CCUS and LULUCF
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24 technologies will replace fossil fuel in the energy system

Fossil fuel and biomass related CO2 emissions in the 1.6 DG scenario, by subsector (IPCC categories)
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Steep learning curves: Cost competitiveness of renewable energy has grown stronger

Learning curve: LCOE of global solar PV and wind projects vs. cumulative installations

USD/MWh (logarithmic axis)
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Yearly installations of new solar needed in 12 energy mix scenarios # Rystadenergy
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Massive expansion of solar module manufacturing capacity — also players outside China = ™#

Global module manufacturing capacity, 2022-2026
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Combining solar PV and agriculture is a new promising trend

Agrivoltaic solar farms offer "shocking" benefits beyond producing
energy

£ DADIalinl t )

Jennifer Hahn | 30 September 2022 | 26 comments

Next-gen solar parks that enable energy and food production as well as water
conservation to work in synergy on the same plot can help to solve solar’s growing
land-use issue, according to the researchers making them a reality.

”

"There is this big debate around using land for solar versus using it for agriculture,
said Colorado State University researcher Jennifer Bousselot. "And I just roll my eyes
because you don’t have to pick. They can be combined.”
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Navigating the future of energy
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