COOPERATION IN THE EUROPEAN ENERGY TRANSITION: IMPACTS TO THE
ECONOMY AND THE ROLE OF CARBON PRICE POLICIES

Thorsten Burandt, Technische Universitat Berlin, tboh@wip.tu-berlin.de
Pedro Crespo del Granado, Norwegian University of Science and Technology, pedro@ntnu.no
Paolo Pisciella, Norwegian University of Science and Technology, paolo.pisciella@ntnu.no

Overview

The European energy transition envisions at least a 60-70% renewable energy sources (RES) as part of the final energy
generation share by 2050. This transformation of the energy system will not only affect all major energy carriers but
also have implications for the European economy and hence policy directives. In this work, we are analyzing the
impact of carbon price policies on the European energy system and economy and try to assess whether the energy
transition is an economic turn-down. Furthermore, we analyze what mechanisms need to be implemented to ensure
cooperation on a climate policy level.

Methods

To perform the analysis, we soft-link the bottom-up techno-economic energy system optimization model GENeSYS-
MOD ([6]) with the top-down computable general
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the demand for both energy and different fuels. The linked
models (see e.g. [1,4,5] on soft-linking) evaluate two scenarios based on the data and features of the SET-Nav
Pathways (see [2]) to analyze the impact of cooperation. Two pathways are considered in our analysis. A first pathway
assumes cooperation between all the European countries, which translates into a common objective for the reduction
of emissions. Here, A common goal for emission decrease will be defined for all countries. A second pathway will
instead assume that some of the countries will not aim for the reduction of emissions by not implement a carbon tax,
trying to leverage on the possibility of sustaining the competitiveness of the national economy by avoiding the
allocation of large investments to enforce a green transition.

The main objective of the CGE model will be providing information about the possible development of the main
economic indicators. In this respect, monetary flows between different actors and sectors will serve as the basis to
explain the future mutual interactions and convey information about the sectoral value-added as well as the growth of
the overall economy. Typical key indicators provided by the REMES_EU model are GDP and sectoral value added
projections for each country. Simultaneously, the model will deliver information about projected activity levels and
changes in demand for the commodities relevant to GENeSYS-MOD. This model then calculates the new future
technology mix, production levels and investments. These values are again sent to REMES_EU, to recompute the
macro-economical variables. This iterative approach is continues until a change in mutually exchanged values is no
longer observed within a given tolerance.

Results

Our results suggest that the decarbonization policies might impair the level of economic growth if the intensity at
which these policies are introduced is not consistent with the rate of technological change of the production sectors.
Moreover, the more resistant Countries are to technical change, the higher will be the negative impact of a
decarbonization policy on their economy. Finally, levying tariffs on imports from Countries calling off the
decarbonization agreements might lead to a decrease in GDP of every country, also the ones decarbonizing ones.



Conclusions

We show results the economic impact in terms of GDP, sectoral value added and carbon price and the energy system
impact in the power production technology mix for four scenarios: a decarbonisation scenario with full cooperation
within the EU, a decarbonisation scenario with some countries deciding to call off the agreements and a business as
usual scenario both with and without cooperation between all the EU members.

Our study focuses on the impact of cooperation in reaching the goals of full decarbonisation of the EU within 2050.
By analysing these impacts we are able to evaluate instruments to prevent opportunistic behaviours and to ensure a
steady transition towards a greener system.
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