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• FORMAS funded project
– Climate policies for urban households –

Attitudes and effects
• Empirical analysis of determining 

factors of buildings’ energy use
• 6 EU countries: France, Germany, 

Italy, Sweden, and the UK
• Econometrics & Simulation

Background



(Andersson, 2019)

(Map created by Jens Ewald)



Results
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15% reduction
52MtCO2eq /year



Swedish carbon tax rates

Image from : 
https://www.government.se/government-
policy/taxes-and-tariffs/swedens-carbon-tax/



Global comparison

Image from : 
https://carbonpricingdashboard.worldbank.org



Application to Gas, Oil & Coal

MWh/1000m3 Gas 10.55

MWh/m3 Oil 9.91

MWh/ton Coal 6.67
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Fossil fuel use in Swedish 
Residential Sector
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Energy Balances
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This Study – Part A

1. Calculate Price Elasticity of demand for EU 
Residential Sector.

2. Simulate how a Swedish level of CO2 price 
would have affected emissions



Data for EU Price Elasticity



Estimation Method



Results EU Price Elasticity
Long-run price elasticity: -0.22/(1-0.44)=0.39

(Modelling carried out by Jens Ewald)



Energy Prices
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Actual/Counterfactual demand for 
Natural Gas
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Actual/Counterfactual demand for 
Oil+Coal+Natural Gas
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Simulation Emissions
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15% reduction
52MtCO2eq /year

Carbon Intensity Gas kg/MWh 202
Carbon Intensity Oil kg/MWh 274
Carbon Intensity Coalkg/MWh 342



Andersson, 
2019

Part B



(Andersson, 2019)



Fuel Switching?

• Proposal 1 : Multiply price elasticity we calculate by 
a factor to simulate the effects of fuel switching.
– How to calculate factor? See Andrersson, 2019

• Proposal 2 : Calculate Elasticity of demand for 
heating to carbon tax for Sweden using Andersson 
(2019) equation : 



Approach 1 : Savings by applying 
Swedish CO2 Tax with 3*(-0.39) elasticity 

35% reduction
125MtCO2eq /year



Fossil fuel use in Swedish 
Residential Sector
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Carbon Price 
elasticity for 
Residential 

Sector

(Modelling carried out by Franck Nadaud and Eoin Ó Broin)



Bounds F-test (Wald) for no 
cointegration

• 1-1-1-0 is best model under AIC
• Bounds (k=4) are I(0) 3.178 I(1) 4.450
• F = 9.3131, p-value = 1e-06 

term              estimate    std.error    t.statistic         p.value
1 (Intercept)  3.599        0.7541         4.77***      2.442e-05
2 P.oil.exCO2         -0.026        0.0063        -4.16***     1.619e-04
3 CO2Tax..VAT -0.045        0.0152        -3.00***     4.529e-03
4 inc.pc -0.001        0.0000        -1.50*          1.397e-01



OLS :            
-0.03/-0.01 

= 2.3
ARDL :

-0.045/-0.026 
= 1.7

Ratio 
CO2 Tax elasticity / 

Price Elasticity



Fuel Switching?
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26% reduction
93MtCO2eq /year

15% reduction
52MtCO2eq /year

Price elasticity = -0.39 Carbon Tax elasticity = -0.39 * 2
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Conclusions

• At a long run price elasticity of -0.39 15% 
reduction in CO2 emissions from residential 
sector of five large EU countries if Swedish 
level of Carbon Taxes had been adopted.

• At a long run carbon tax elasticity of 2*(-
0.39), which incorporates fuel switching, 
reduction increases to 26%. 
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