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Overview

The Belgian electricity market is changing rapidly. The Belgian government wants to phase out nuclear production capacity in the context of a liberalized European electricity market strongly focused on climate and renewable energy policies. In this study, we evaluate the impact of the nuclear phase out, combined with a decrease in old fossil capacity and an increase in renewables, on the security of supply in Belgium. We aim to quantify the costs of this “Belgian Energiewende” in various scenarios and with various policy options from a policy perspective (subsidy costs) and a societal perspective (total system costs). Currently, incentive schemes only stimulate investments in renewable energy sources (RES) which are sheltered from market dynamics. By consequence, investments in controllable, non-intermittent assets are very limited, except for biomass.

Methods
Based on the Levelized Cost of Electricity (LCOE) methodology we estimate the costs of the energy transition in Belgium. We compare the practical and economical consequences of various policy options. In order to maintain capacity at a secure level we assume some “secure capacity” options such as demand side management, remuneration for old thermal plants and capacity mechanisms to stimulate investments in new reliable capacity. We combine these options to obtain 4 scenarios that focus on the supply issue. 

These 4 scenarios are then combined with two scenarios that focus on the renewable integration issues. In this way, we obtain 8 possible scenarios for Belgium. For the renewable integration we compare a “Contract-For-Difference” (CFD) scenario, where (as is currently the case in most European member states) renewables have grid priority and full grid access when available. The other scenario is a “Market Participation” (MP) scenario, where grid access for renewables is more limited, and load shedding is possible for wind and PV. Also, in the latter scenario, we assume that biomass is operated in a more flexible way, and provides some balancing services.
These 8 scenarios were modelled in two different futures, one with a high share of renewables and one with a lower share of renewables, to create a total of 16 scenarios analysed in the study.

Not only do we estimate the LCOE of the various technologies in these scenarios, we also aim to provide some insights in the overall subsidy costs for the electricity system (annual and cumulative costs) and the average cost of producing a MWh of electricity in a given year, for a given scenario.
The table below gives a summary of the the possible policy options analysed in the report, which are combined to create 8 scenarios. Between brackets are the abbreviations that will be used in the results section to used to refer to the various policy options.
	Shortage issues
	Surplus issues

	DSM potential 
	Renewables incentives

	No DSM increase 
	Contract For Difference (CFD) system

	2100 MW additional DSM by 2030 (DSM)
	CFD system + Market Participation (MP)

	Incentives for Flexible generation
	

	Support for new generation assets only (New)
	

	Support for New and Old Thermal capacity (OT)
	


On top of the economical results, we also estimated the risk of overproduction in the various scenarios, based on the technical properties of the technologies and the amount of market participation from the renewables. In this abstract we will not go into detail on this, since the methodology used was presented at the previous IAEE conference in Daegu (2013).
Results

The table below provides a summary of the results for all 16 scenarios in this study. Combining 4 “shortage issues” scenarios (New, DSM, OT and DSM+OT) with 2 “surplus issues” scenarios (CFD and MP) and 2 “renewable growth” scenarios (low vs high renewable growth). 
	Scenarios
	Res Share

(%)
	Cum Cost

(Mio EUR)
	System Cost

(Mio EUR)
	Annual Costs

(Mio EUR)
	Surplus risk



	
	2030
	2030
	2030
	2030
	2015-2025

	Low RES
	CFD New
	44%
	34233
	10916
	2054
	Medium

	
	CFD DSM
	40%
	31525
	10559
	1924
	Medium

	
	CFD OT
	44%
	33459
	10916
	2053
	Medium

	
	CFD DSM OT
	40%
	30576
	10444
	1922
	Medium

	
	MP New
	29%
	23934
	10303
	1232
	Low

	
	MP DSM 
	27%
	21938
	10094
	1207
	Low

	
	MP OT
	29%
	23455
	10303
	1230
	Low

	 
	MP DSM OT
	27%
	21351
	9979
	1204
	Low

	High RES
	CFD New
	57%
	40996
	11585
	2940
	High

	
	CFD DSM
	53%
	37178
	11274
	2786
	High

	
	CFD OT
	57%
	38999
	11585
	2938
	High

	
	CFD DSM OT
	53%
	36102
	11153
	2786
	High

	
	MP New
	38%
	28219
	10758
	1818
	Low

	
	MP DSM 
	36%
	25810
	10599
	1785
	Low

	
	MP OT
	38%
	27298
	10758
	1815
	Low

	 
	MP DSM OT
	36%
	25134
	10484
	1783
	Low


Conclusions

Two main conclusions can be drawn from this research:
1.
Market participation by renewables is the cheapest option in any case. Whether the government opts for a high or a low renewables energy policy, market participation will make any choice less expensive. On top of this, a Contract-For-Difference policy that gives grid priority to all types of renewables will result in surplus risks and this should be avoided. 

2.
Demand Side Management offers many benefits. Not only does it provide a cheaper alternative than investment in new capacity. It is likely to be much easier to increase DSM opportunities than to build new power plants (the latter often requires years of planning). Also, it is a long term solution, and intelligent systems and revolutions in ICT are likely to make DSM easier in the next decades.
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