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Qualitative scenatios

Explore and capture causal relations and
interdependencies

|:| Quantitative scenarios
&= Model the deterministic structure of the
system
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PARTICIPATORY SCENARIOS

Encourage discussion and common visions
Support inclusive policy making ,
Stimulate mutual learning and knowledge creation &

Model-based scenarios

Manage the complexity and uncertainty of
the system under analysis
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Research questions

Methodology

o How can we bridge qualitative and quantitative tools for the creation of
scenarios in TIMES-DK?

o What do we gain from this dialogue? How can it be improved?

Transport and energy system

o What are robust and sustainable pathways for the future energy and
transport system in Denmark?

o Which policy measures can support the recommended pathways?

COMETS
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Primary Energy Supply

Import/Export/Mining

QOil
Coal
Gas

Gasoline
Diesel
Biofuels

Energy crops
Manure
Straw
Waste
Wood chips
Wood pellets

Electricity

Fossil Biomass Electricity
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Fossil
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Conversion Technologies

Heat Electricity

Blended
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End-use sectors

Residential

Industry

Transport
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Menu | TIMES-DK Scenario Interface

Denmark is committed to achieving a fossil-free society by the year

Policy Targets | 2050. To do this, different technical, economic and political

measures can be put into place.

Resources |
Transport | With TIMES-DK Scenario Interface , you can create your own energy
pathway for Denmark by selecting policy targets and technical
Power & Heat | constraints for the various sectors:
Residential | )
1. From the tab on the left, you can access the sections where to
Industry | input your assumptions. Alternatively, you will find the complete
tab menu by clicking on the icon » on the top of the Excel bar.
References | 2. Once within a section, hoover on the drivers with the mouse

and explanations will guide you in the selection of parameters.

_ According to the driver, you might be able to adjust values, target
Scenario name: . . . . .
years, type of constraints or simply activate/deactivate specific
My Scenario features.

3. You can assign a name to the created scenario.

4. Create DD file, Create Run and Solve Model
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Create DD file

Create Run

Solve Model
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Global assumptions
Driver Options Reference
Value Choice
Fossil fuels price trajectory R Medium IEA (2016); Energistyrelsen (2017)
Discount rate N 10
CO2 price (ETS) ) High Energistyrelsen (2017)
CO2 price (NETS) ) High Energistyrelsen (2017)
Policy targets
Driver Options Reference
ActivefInactive Value Choice Unit Year Sector
Phase-out of fossil fuels "‘\\_F 2040  Apply toall sectors Energistyrelsen (2015)
'/ﬁhase-nut of fossil fuels in Denmark:-\' 2035 SEETL I
- In all sectors for a target year 2030 Residential
| - In each sector in specific years 2050 Transport (excl. sea
~ - 2040 Industry
CO2 target R [ 55 % 2030 Do not apply to all sectors EEA {2015)
""""""""""""" s0 s " 2005 Residential
_________________________ 100 %2050 Residential
30 % 2030 Heat & Power
70 % 2050 Heat & Power
"""""""""""""" 20 % 772030 ndusty
40 % 2050 Industry
"""""""""""""" 20 % 772030 Tramsport(land)
__________________________ 80 %2050 Transportfland]
20 % 2030 Transport (aviation)
__________________________ &0 % 2050 Transport{aviation)
Renewable energy target 50 % 2030  Apply to all sectors EC (2016)
__________________________ B0 B 2040 Applytoallsectors
50 % 2035 Residential
&0 % 2035 Industry
__________________________ B e e 20R0 Transport e
PV production | r 40 % 2035 Heat & Power
Wind production : v 50 % 3020  Heat & Power IRENA (2013)
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Power & Heat Technology assumptions

Driver Options Reference
ActivefInactive Value Choice Unit Limit
r 15 % Max Own assumption
u 6.5 % Max  Own assumption
High GwW Max  IEA (2016); Energinet (2015)
High GW Max  IEA (2016); Energinet (2013)
High GwW Max  IEA (2016); Energinet (2015)
High GwW Max  IEA (2016); Energinet (2015)
High GwW Max  IEA (2016); Energinet (2015)
Power & Heat Policies
Driver Options Reference
Activeflnactive Value Choice Unit Year
v SKAT (2017h)
[v SKAT (2017h)
2 GW 2020
GWw 2030
1 GwW 2020
1.5 GW 2030
2 SKAT (2017h)
M SKAT (2017b)
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Transport Technology assumptions

Driver Options Reference
ActivefInactive Value Choice Unit Year Limit
[ ] % 2020 AlternativDrivmiddel Model (Energistyrelzen)
[ 2035 Own assumption
a0 km/h 2025 Christiansen & Skougaard (2015)
0 % 2025 Christiansen & Skougaard (2015)
15 personfvehicle 2020 EEA (2010}
15 personfvehicle 2030 EEA {2010)
r Christiansen & Skougaard (2015)
[ 5 %% 2030 Min Own assumption
Transport Policies
Driver Options Reference
ActivefInactive Value Choice Unit Year Limit
Medium Various sources
= 0 %% 2030 Max Own assumption
r 2030 Own assumption
________ ... 200  Ownassumption
0 %% 2025 Ohwn assumption
0 % 2030 SKAT (2017a)
_____ f 25  GSKAT(2017a)
[+ 7 % 2020 Max EC (2016)
_________ Y 3B %2050 Msx  EC(2016)
r 10 %

15

DTU Management Engineering, Technical University of Denmark

DTU

i

Passenger Demand - Base

120000
100000
20000
40000
20000
]

2010 2015 2020 2025 1030 2035 2040 M045 050

Mpass+km
3
g

W Car m Air mCoach o Train M Bike W 5-tmin
= EMetro  EWslk  EMotorbike M Bis m Moped
Freight Demand - Base
125000
100000

2025 2030 2035 2040 2045 2050

W Truck Long Distance Internationzl
W Vans Long distance

W Truck Short Distance

W Air Imtemational

£ mmo
§ o
25000
o

010 2015 2020

B Sea Intemational

W Trudk Long Distance Mational
B Sea National

W Vans Short Disance

m Rail Al



Scenario workshops

Citizens, stakeholders and researchers involved in the creation of
transport-focused scenarios for Denmark

Discussion of Design of

driving forces scenarios

and uncertain through TIMES-
parameters DK interface

Assessment and
comparison of
scenario results
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Learning opportunities
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Discussion and debate over relevant drivers
Shared evaluation of pathways
Understanding of cause-effect relationships

Validation of assumptions
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Challenges

Generalizability: link with a dynamic TIMES-DK model
Simplification and adaptability: adjust tool to group needs

Time: lengthy exercise for scenario building and analysis

g 1=
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Further work
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Usability: guidance on drivers’ impacts
Time: cover all options to run the tool without VEDA

New development: generating alternative scenarios
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Thank yow for your attentront
Questiony, doubts, suggestions?

Giada Venturini
PhD Student
Energy System Analysis
DTU Management Engineering
give@dtu.dk
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