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The path to a sustainable future is closely related to deep transformations that will change development strategies of all countries in the world. These new strategies will be based on paradigms which will rely on a balanced exploitation of Earth’s natural resources, as well as on increasing roles for recycling activities along with the development of more efficient technologies. Furthermore, one crucial element of a decarbonized economy will be the availability of clean sources of energy for electricity generation.  This paper explores this issue focusing on a transition from the efforts pledged in the Paris Agreement as National Determined Contributions (NDCs) to a Deep Decarbonization Pathway for several European countries. We use a Computable General Equilibrium (CGE) model to explore the implications of an increasing role of renewable and clean energies to reduce Green House Gas (GHG) emissions in the electricity sector.  First, we analyze the implications for the rest of the economy, in particular the sectors that form part of the supply chain in electricity generation. Then, we consider the possible effect on future economic growth. Finally, we focus on the effects on energy dependency and fossil fuel trade. 
The CGE electricity generation portfolio of the model has been extended to include renewable energy for hydropower, solar, wind and biomass using information from the International Energy Agency Extended Energy Balances (IEA, 2010, OECD/IEA, 2005, and EC 2008).  
The first part of the analysis considers the NDCs pledged until 2030 while the second part follows a decarbonization scenario in which CO2 emissions related to energy consumption are reduced in the European Union by 80% with respect to 1990 levels. 
Finally, we analyze three variants of this scenario, extending the decarbonization efforts for almost all developed countries along with a significant effort from developing regions. In the first variant, all countries pursue a domestic effort by imposing a carbon tax on emissions. On the second variant, we consider the European Union (EU) Emissions Trading Scheme (ETS). The third variant is a scenario in which all countries in the world take part on a global ETS to pursue a coordinate effort for a decarbonized future.
The transition towards a decarbonized economy will entail structural adjustments and the macroeconomic implications are not negligible. GDP deviations from the Reference Scenario increase rapidly over time. If the decarbonization scenario considered the possibility of trading carbon allowances with other European countries, such as in the EU ETS scheme, macroeconomic costs could be reduced up to 60% in 2050 compared to unilateral implementation. Participating in a global carbon market would reduce costs even further.     
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