[bookmark: _GoBack]Table 3. Comparison of long term energy scenario models applies to the electricity sector in South East Europe and/or the European Union 
	Reference
	Model
	Scenarios

	
	Model name
	Simulation/ optimisation
	Geographic coverage
	Sector
	Decarbonisation scenario ambition
	Time horizon

	South East Europe

	Dominković, D. F., Bačeković, I., Ćosić, B., Krajačić, G., Pukšec, T., Duić, N., & Markovska, N. (2016)
	EnergyPLAN
	simulation
	AL, BA, BG, HR, GR, KO, MK, ME, RO, RS, SI 
	Energy
	100% renewables by 2050
	2050

	Dedinec et al., 2016
	MARKAL/TIMES
	optimisation (minimising total system cost)
	MK

	Energy
	40-80% by 2050 compared with 1990 (economy-wide)
	2050

	Taseska, V., Markovska, N., Causevski, A., Bosevski, T., & Pop-Jordanov, J. (2011)
	WASP, LEAP and OPTIM
	models capable of optimising investment decisions, but in scenarios power plant investments exogenous
	MK
	Electricity
	endogenous
	2025

	Ćosić, Krajačić, & Duić, 2012, 
	EnergyPLAN
	exogenous capacity for all technologies except wind and biomass, wind and biomass optimised to ensure maximum usage of wind and to minimise electricity trade
	MK
	Electricity
	100% renewable by 2050
	2050

	Mezősi, Pató, & Szabó, 2015
	EEMM
	optimisation
	ENTSO-E member countries
	Electricity
	Endogenous, depending on a number of policy variables (carbon value, energy/excise tax, environmental standards, deployment of renewable energy and conventional generation technologies and electricity demand taking into account assumptions on end-use energy efficiency improvement)
	2030

	Halkos, Tzeremes, & Tzeremes, 2015
	LEAP
	simulation
	Greece
	Electricity, transport, industry
	27% renewables by 2020
	2030

	Koltsaklis, N. E., Dagoumas, A. S., Kopanos, G. M., Pistikopoulos, E. N., & Georgiadis, M. C. (2014)
	a MILP electricity sector model developed in GAMS
	optimisation
	Greece
	Electricity
	Minimum 40% renewables by 2020. Dual constraint of CO2 emission cap representing annual reduction of 1.5% and CO2 price increase to 48 EUR/tCO2 in 2030 drive further slight increase in renewable share until 2030.
	2030

	Tigas et al., 2015
	TIMES and ProPSim
	optimisation
	Greece
	Electricity
	70% emission reduction by 2050 compared with 2005
	2050

	WWF, 2017
	ENPEP/Balance and ENPEP/WASP
	simulation
	Greece
	Energy
	By 2050 the ‘Energy Savings and Lignite Phase-Out Scenario’ results in an (endogenous) RES share of 69% and a GHG emission reduction of 87.4% compared with 2000. If no energy savings measures are taken, lignite phase-out and increased RES share results in GHG emission reductions of 80.7% over the period 2000-2050.
	2050

	Roinioti, Koroneos, & Wangensteen, 2012
	LEAP
	simulation
	Greece
	Energy
	20% emission reduction, 20% renewables and 20% energy efficiency by 2020. In the Green scenario wind and hydro capacity is totally exploited by 2030 (with capacity reaching 10.3GW and 4.4GW in2030, respectively) and other RES capacities also evolve.
	2030

	Europe

	Capros et al., 2012
	PRIMES
	simulation
	EU27 (plus NO, CH, Western Balkans)
	Energy
	80% GHG (economy-wide) compared with 1990
Decarbonisation scenario: 85% energy related CO2 (economy-wide) compared with 1990, 98% for electricity sector
	2050

	Fürsch, M., Hagspiel, S., Jägemann, C., Nagl, S., Lindenberger, D., & Tröster, E. (2013)
	investment and dispatch optimisation model and load flow based grid model
	optimisation (iteration to solve for simultaneously optimal grid extensions and generation capacity investments, minimises total system cost)
	EU27 without CY and MA, plus NO, CH and North Africa
	Electricity
	80% CO2 emission reduction by 2050 compared with 1990 and 80% RES share
	2050

	Haller et al., 2012
	LIMES-EU+
	optimisation (minimising long term discounted power system costs(
	EU27, NO, CH, MENA
	Electricity
	90% by 2050 compared with 2010
	2050

	•	Jägemann, C., Fürsch, M., Hagspiel, S., & Nagl, S. (2013)
	dynamic
linear electricity system optimization model for Europe's power sector
	optimisation (minimising total system cost, not including infrastructure cost)
	EU27 without CY and MA, plus NO, CH and North Africa
	Electricity
	90% by 2050 compared with 1990 (electricity sector)
	2050

	Eurelectric, 2009
	PRIMES
	simulation
	EU
	Energy
	75% economy-wide GHG emission reduction by 2050 compared with 1990 in the ‘Power Choices’ scenario results in a 90% emission reduction in the electricity sector compared with 2005 year emissions.
	2050

	European Climate Foundation, 2010
	Cost curve
	Not applicable
	EU
	Energy
	80% economy-wide emission reduction, with power sector emission reduction reaching 95%
	2050

	E3M Lab, 2017
	PRIMES-IEM
	simulation
	EU
	Energy
	Takes as a basis a 27% RES share, 27% energy efficiency, 40% GHG (domestic) emissions reduction in 2030 (relative to 1990) by 2030. The scenarios assess different market design options for meeting these targets.
	2030

	E3M Lab/NTUA and IIASA, 2016
	PRIMES and GAINS
	simulation
	EU
	Energy
	40% emission reduction, 27% renewables, 27/30/33/35/40% energy efficiency depending on scenario
	2030 and 2050




