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CEEH Modelling Framework
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Input to the CEEH Machine and output
•Economic 
development H lth t  f  development

•Demographics

•Health costs from 
energy conversion

•Global emission 
data

•External health cost 
for each emission 
spices (€/kg)

•Meteorology
•“Optimal” investment 
patterns for the 

•Technology data

•Fuel costs

p
Scandinavian energy 
system – with focus on 
Denmark

Fuel costs

•External 
environmental 

•Fuel use and emission 
from the energy 
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Use of CEEH results in IDA2050 plan –
www.ida.dk
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Use of CEEH results in IDA2050 plan –
www.ida.dk
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Scenarios at different levels

Global 
Scenarios

IPCC AR5

Air pollution 
Emissions

Regional

Air pollution 
models

Regional

Scenarios

(Scandinavia)

DG Tren EU-
Commission External costsEmissions

Energy demand

Local 
S i

Energy 
system Energy demand

Energy demand

Scenarios

Denmark
ADAM-EMMA model

Electricity and 

DH price
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Electricity & DH prices
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Energy System

Society Energy 
Demand:

Electrical 
appliances, Industrial 

Power, Heat, 
Transport

appliances, 
buildingsprocess 

heat

Included in Balmorel

Individual 
Supply:

T  Individual 
BoilersPower and 

District 
Heat

Transport 
technologies
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Example of results from Balmorel

The impact of including health costs
• Comparing two scenarios with identical inputs except from the inclusion 

f h th t  of heath costs 

Policy-free scenarios

• “Base”-scenario includes health costs and
• “No-Health” do not include health costs

A full year in the simulation is currently represented by four weeks

The results are preliminary and still needs further investigation and 
interpretation  ! 
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Assumptions I: CO2 Price Development
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Assumptions II: Fuel Price Development
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Technology Competiveness: Electricity
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Heat saving potential (Ref.: Erika Zvingilaite, Risø DTU)
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New power capacity in Denmark until 2050
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Power capacity in Denmark
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Electricity production in Denmark
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Total fuel consumption in the power sector Total fuel consumption in the power sector 
in Denmark
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Emissions
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Health costs of Nox emissions
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Returning revised emissions to the air emission 
model
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THANK YOU FOR YOUR ATTENTION 
AND AN INTERESTING CONFERENCE!

Kenneth B. Karlsson: keka@risoe.dtu.dk
Olexandr Balyk: obal@risoe.dtu.dk

DTU Climate Centre: 
http://www.dtu.dk/centre/klimacenter/english
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Fo  RCP IPPC Scena iosFour RCP IPPC Scenarios

Name Radiative Forcing Concentration Pathways Shape

RCP8.5 8.5W/m2 (in 2100) <= ~1370 CO2-eq Rising

RCP6.0 ~6.0W/m2 (stabilization after 2100) ~850 CO2-eq Stabilization without overshoot

RCP4.5 ~4.5W/m2 (stabilization after 2100) ~650 CO2-eq Stabilization without overshoot
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RCP3-PD < 3W/m2 (peak and decline) 
2.6W/m2 < ~490 CO2-eq Peak & decline
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