DNV-GL

Modelling approach for development of Energy Transition Outlook
“Enerji Kecid Baxisi”’nin hazirlanmasi ucun modellasdirilma yanasmasi
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Research Unit in DNV GL

5% of DNV GL revenue goes to research
© 1 DNV GL-nin galirinin 5%-i tadgigata yonalib

200 200 people work in Research Unit under
6 programs
_ Tadgigat Sébasinda 6 programda 200 nafar
calisir

1 1 1 1
Energy Maritime Oil & Gas Business Digital
Enerji Danizgilik Neft & Qaz |l Assurance Solutions Energy Transition program produces the
annual Energy Transition Outlook report

Enerji Kecid programi, illik Enerji Kecid Baxisi
hesabatini gixarir
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What is Energy Transition Outlook?

= DNV GL's own independent forecast
DNV GL-in 6z mustaqil prognozu

ENERGY TRANSITION
OUTLOOK 2018

A global and regional forecast to 2050

ENERGY TRANSITION
OUTLOOK 2018
OIL AND GAS

Forecast to 2050

ENERGY TRANSITION
OUTLOOK 2018
POWER SUPPLY

AND USE

Forecast to 2050

MARTER, GREENER

DNV-GL

MARITIME
FORECAST TO 2050

Energy transition outlook 2018
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How do we do it?
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Our model

Modelimiz
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The Energy Transition Outlook Model

= Covers 1980-2050 period. Each year’s forecast is
dependent on the previous year
1980-2050 dovriunu shats edir. Har ilin prognozu bir
avvalki ildon asihidir
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The Energy Transition Outlook Model

In 16 sectors, reflects three key characteristics:
interconnectedness, inertia, non-linearity

16 sektorda, Uc¢ @sas xususiyyati oks etdirir:
garsiligh alaga, atalet, geyri-linearlg
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The Energy Transition Outlook Model

Merit order

Unit variable cost
vahid dayisan xarc

= Main criteria is cost-based merit order Regional capacity

) Regional gl
osas meyar Maliyyat sirasidir 2 S 1009 ° e
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O w - © g
Cogg @E
F8zgn ™

Regional electricity load
Regional elektrik yuku
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The Energy Transition Outlook Model

Behaviour-based simulation model,

not assuming equilibria or optimality

Deterministik, davranis asasli, tarazliq va ya optimalliqg
gabul etmayan simulyasiya modeli
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Structure
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Forecast for ten world regions
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Population and GDP

Population
ohali
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Final energy demand

1 EJ = 23.67 Mtoe = 277.8 TWh

Europe final energy demand by sector North East Eurasia final energy demand by sector
Sektora gora Avropa son enerji talabati Sektora géra Simali-Sarqi Avrasiya son enerji talabati
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Electrification

Europe final energy demand by energy carrier

North East Eurasia final energy demand by energy carrier
Enerji dasiyicisina gora Avropa son eneriji talabati

Enerji dasiyicisina gora Simali-Sarqi Avrasiya son enerji talabati
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Primary energy consumption

Europe primary energy consumption by energy source North East Eurasia primary energy consumption by energy source
Enerji manbasina gora Avropa asas enerji istehlaki Enerji manbasina gora Simali-Sarqi Avrasiya asas eneriji istehlaki
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Why modelling?

Niys? modellasdiriima?
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Provides a consistent understanding by reflecting relationships

lllustration of global seabome natural gas trade in 2016 and 2050

Seaborne oil Maritime energy
_trade demand e Exporter
Dan_|z yoluyla Danizgilik enerji Road, aviation, rail ran
edilon neft tolobat q d —_
ticaroti olebatl energy demand =
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yolu enerji talabati ——
Transport
Total oil energy 50
. supply demand
Umumi neft Nagliyyat
hasilati enerji
tolobati
Total oil
demand Other sectors’ energy
Umumi neft demand
tolabati Digar sektorlarin

enerji talabati
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Shows which factors are important

Share of non-fossil

Primary energy supply Electricity demand in primary energy supply Carbon emissions

Population | [ -
Productivity (GDP/Capita) [ | ] -
Carbon price ; | : : : | : ] : |
Energy Efficienr.'}r _ _ l
CCS5 learning rate : | : : : I l
Electrification rates — -
EV uptake . : l . . : -

-40%  -20% 0% 20%  40% -40%  -20% 0% 20%  40% -40%  -20% 0% 20%  40% -40%  -20% 0% 20%  40%

B Low B High

18 DNV GL © 2018 26 September 2018 DNV-GL



Allows scenario analysis

= Published yesterday by WindEurope in the Global Wind Summit in Hamburg
Dinan WindEurope torofindon Hamburgda Qlobal Kllak Zirvasinde nasr olundu

= Based on our model
Bizim modelimiza asaslanir

= DNV GL performed scenario analysis to reflect aggressive climate action
DNV GL agressiv iglim tadbirlarini aks etdirmak Ugln ssenari analizi etdi
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Breaking new ground. Wind Energy and the Electrification of Europe's Energy System
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Conclusion

= DNV GL created its own simulation model to forecast the future of world energy to 2050
DNV GL dunya enerjisinin galacayini 2050-ci ilo gadar prognozlasdirmagq tcun 6z simulyasiya
modelini yaratmisdir

= Simulation models do not provide recommendations, only describe the problem
Simulyasiya modellari tovsiys vermir, yalniz problemi tasvir edir

= They are powerful for scenario and sensitivity analysis
Ssenarisi vo hassasliq tahlili baximindan gucludurlar

= They can help test policies
Taktikalari sinaga komak edas bilarlar

= Our model is not directly applicable to a country
Bizim modelimiz bir olka Ucgun birbasa tatbiq edilmir

= Possible to customize our model, or create new models
Modelimizi fardilosdirmak va ya yeni modellar yaratmaqg mumkandur
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Modelling approach for development of Energy Transition Outlook
“Enerji Kecid Baxisi”’nin hazirlanmasi ucun modellasdirilma yanasmasi

Onur Ozgiin
onur.ozgun@dnvgl.com
+47 91317185

www.dnvgl.com
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