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The german buildings and transport sector
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Research questions

1. What different outcomes do we see if we assume a limited foresight of actors when
modelling the application of policy instruments?

2. Is myopic modelling, compared to perfect foresight, more suited for the modelling of

carbon prices?

3. How does this affectthe effectiveness in the buildings and transport sector, where the
mayority of decisions is made by private actors? What are the policy implications?




Energy prices, Resource availability

The energy systems model TIMES PanEU
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* 30regions (EU27+Norway,
Switzerland and UK)

* Time horizon 2010-2050

* All relevant sectors are represented
in the model (Primary Energy
Supply, Electricity, Heat, Industry,
Commercial, Residential, Transport
and Agriculture)

* Goal of the optimisationis the
minimization of the intertemporal
total system costs

* Canbe solved under perfect
foresight or myopia

- Detailed analysis of the
german/european energy system



Myopia vs. Perfect Foresight

Perfect foresight
One optimization run over entire horizon
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Myopia and Perfect Foresight

Myopia Perfect Foresight

Optimization based on a limited knwoledge Model input is know across the whole model
about the future, uncertanty about future horizon. there are no uncertanties
prices, demands or technological development :
Assumption: Current developments and prices Assumption: Future changes are known and
will be similar in the future foreseeable
Similiar to short-sighted decisions made in the Finds the optimal path given the
real world boundaries/inputs
Costs are minimized only for the applied Costs are minimized over the whole time
myopic window horizon, finds the intertemporal optimum




Methodology — Implemented CO,-Pricepaths
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3 linear CO,-price paths are modelled

Comparison of onerun under Perfect Foresight with
runs under myopia, with different length of the
myopicwindow (10, 20 years)

Analyze differences in CO,-emissions, final energy

consumptions, investmentdecisions

Untersuchung hinsichtlich méglicher Unterschiede
bezlglich Emissionen,
Energietragerzusammensetzungund
Investitionsentscheidungen



Bandwidth of Emissions in Buildings sector
in Mio t CO2

Results — Buildings sector
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Myopic modelling gives uncertainty range of the
effectiveness of carbon prices

In the buildings sector, more divergence can be
seen for higher carbon prices

For the high price path, thereis a deep
decarbonisation either way, but alot more
cummulative emissions

Sector target of the climate protection law for

2030 (67 Mio t.) are missed in all scenarios
*



Bandwidth of Emissions in Transport sector
in Mio t CO2

Results — Buildings sector
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Results— Buildings sector
When do effects are observed

Additional cumulative emissions compared to
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From previous work under perfect Foresight: Myopia mostly affects the later periods

Highest effectiveness of high CO,-prices in the 2030s (2035-2050)



Results— Transport sector

Bandwidth of Emissions in Transport sector
in Mio t CO2
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Myopic modelling gives uncertainty range
of the effectiveness of carbon prices

In the transport sector, more divergence
can be seen for lower carbon prices

For the high price path, there seems to be
onlyslight differences, in contrast to the
buildings sector

Sector target of the climate protection law
for 2030 (84 *I\(/Iio t.) are missed in all

scenarios
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Results—transport sector

No effect for high scenario?
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Bandwidth of Synfuel consumption
in Transport sector in PJ

Results—transport sector

No effect for high scenario?
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* For the high scenario, thereis a big myopic effect
on theresults, however itis not affectingthe
CO,-emissions

* The investmentin hybrid cars made under
myopia resultin a significantly higher synfuel
consumptioninthetransport sector

* Expensive long-terminvestements (BEVs,
charginginfrastructure) are postponed,
therefore resultingin the need for expensive
substitution of energy carriers when CO,-prices
rise further, thusincreasingtotal system costs



Conclusions— for modelers

* Effects of the myopicmodellingarelargelyin line with existingliterature

* Especiallytheresults of Nerini et al. (2017) are confirmed: The effectiveness of carbon prices under perfect

foresight are overestimated!

* The extent of the effects of myopia dependsalot on model assumptions (e.g. global discount rate,

technology specificgrowth constraints, RE-potentials, import prices for fossil fuels)

* Modelling with ESM ignores very relevant aspects for the effectiveness of carbon prices: investment
constraints, personal preferences, landlord-tenant-dilemma, shortages in skilled workers -> In reality, we
would expect carbon prices to be even less effective, especially under myopia!

* If the effectiveness of policy measures is analyzed with ESMs, the uncertainty in terms of actors foresight

should be considered!



Conclusions — for policy makers

* CO,-prices can contribute to the decarbonisation of the buildings and transport sector, but are more
effectivein the longrun -> 2030 goals are all missed with realistic price paths

* Areliable, believable communication about rising CO,-prices is essential for it to work!

* Eineverlassliche, glaubhafte Kommunikation Gber steigende CO,-Preise ist essentiell, um deren Wirkung voll
ausnutzenzu konnen

* Only relying on CO,-prices can lead to the missing of short-term goals (2030), but also an overshoot of the
carbon budget of each sector

* |deally, a policy mix is established, where rising carbon prices are one part of the puzzle
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