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Motivation

A current challenge: Granting the security of supply in the provision of elec-
tricity while decarbonizing the energy system.

Source: Financial Times, October 1, 2019, https://www.ft.com/content/a05d1dd4-dddd-11e9-9743-db5a370481bc
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Electricity production capacities in European countries (in MW)

Own illustration using data from Standard&Poor’s Power Plant Database. The map depicts the overall invested capacity in these European countries in
MW.
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New capacities by fuel type between 1970 and 2020

Own illustration using data from Standard&Poor’s Power Plant Database. The figure shows the new capacities by fuel type between 1990 and 2020 in
Europe in MW
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Additional energy capacities by year in Europe (in MW)

Own illustration using data from Standard&Poor’s Power Plant Database. The figure graphs the additional energy capacities by year in MW.
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Research questions

• Do there exist interdependencies between economies in the provision
of energy?

• Are countries substituting domestic energy production using fossil re-
sources with energy imports based on fossil resources?
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Empirical analysis - Spatial interdependencies in ca-
pacity investments
Hypothesis
Investment in electric power plants in jurisdiction i in year t also depends
on the investment decision of neighboring countries, as well as on domestic
factors.

Estimator
Spatial econometric analysis, more specifically, the Spatial Durbin Model
(SDM).
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Empirical analysis - Energy production and import
patterns
Hypothesis
Countries substitute domestic fossil energy production with energy imports
based on fossil raw materials.

Estimator
Fixed effects and instrumental variable estimators.
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Empirical analysis - Event study
Event
Implementation of the EU ETS in 2003.

Idea
Introduction of emission trading with fixed caps has led to stricter require-
ments and higher costs for the EU electricity supply sector, making domestic
fossil energy production less attractive compared to imports.
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Data

• Standard&Poor’s Power Plant Database: Data on new power plant ca-
pacities for 17 European economies, 1978-2017.

• IEA: energy imports and exports, final consumption, population, GDP.

• Eurostat: Number of heating and cooling degree days.

• BP Statistical Review of World Energy: Data on oil-, coal- and natural
gas-reserves.
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Results - Spatial interdependencies in capacity investments
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Fossil energy production and imports as a share of total energy
consumption between 1960 and 2019

Production Imports
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Fossil energy domestic production and imports

Interdependencies Between Countries in the Provision of Energy 14/20



Event study - Regression results
Share of fossil energy imports in total energy consumption before and after
introduction of EU ETS
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Conclusion

• Nuclear phase-out and coal plant shutdown raise concerns about the security of elec-
tricity supply.

• Pressure to decarbonize economies and CO2 emission reduction targets⇒ expansion
of renewables ⇒ low and volatile electricity prices ⇒ low return on investment in
domestic power generation capacity.

• Our results show a negative relationship between investments in new electricity gen-
eration capacity between neighboring countries.

• Countries partially substitute domestic fossil energy production with fossil energy
imports.

• Questions self-praise of countries regarding carbon-free domestic electricity genera-
tion.

• Economic policy implication: tax on fossil-based energy imports.
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Backup
Summary statistics I

Summary statistics II

Sources: IEA World Energy Balances; S&P Power Plant Database

Interdependencies Between Countries in the Provision of Energy 17/20



Backup: Fossil energy imports (divided by types) as a share of
total energy consumption between 1960 and 2019

Coal Natural gas

Crude oil, liquid gas Oil products
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Backup: Fossil energy domestic production (divided by types)
and imports
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Backup: Event study - Regression results by fuel types
Coal Natural gas

Crude oil, liquid gas Oil products
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