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Overview



• • • • • • •



Lesson 1: Liberalization Lesson 2: Players, Functions and Tasks Lesson 3: Markets Lesson 4: Present generation park Lesson 5: Future generation park Lesson 6: Present grid and flows Lesson 7: Future grid
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Lesson 5: Future generation park Karolien Verhaegen



• Financial challenge • How to ensure adequate investments • How to ensure sustainable energy
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Power plant portfolio EU15



Source: VGB
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Age Installed Capacity EU15



Source: IEA © Copyright 2005



Projected Capacity Additions EU15 next 30 years



Source: IEA
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Installed capacity EU15



Source: IEA © Copyright 2005



Financial challenge EU 15 by 2030



• New generation (Eurelectric) ƒ ƒ ƒ



500-600 GW 400-700 billion € Depending on penetration of renewables



• New generation + Network (IEA) ƒ



1350 billion €
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Financing the challenge



• High-risk, long-term and moderate-return but •



capital intensive industry Utilities falling credit ratings ƒ



Privatization, unbundling and aggressive concentration strategy reduce credit worthiness o



E.g. Bond investors say a privatized EDF would struggle to remain in the AA range



• Large industrial customers !
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Financing the challenge



• Hedging via Financial markets ƒ



Neutralize investment risk partly



• Organizational hedging ƒ



Integration of generation and gas supply o o o



ƒ ƒ



Nineties: Electrabel/Distrigas 2001 Italy: Italenergia – Edison 2002 Germany: E.ON - Ruhrgas



Integration of generation and retail Joint venture large consumers and generators o o
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Nuclear plant in Finland CHP in industry
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Securing supply of electrical energy Security of supply



Long-term



Access to primary fuels



System adequacy



Generation adequacy



Market adequacy



Operational security



Network adequacy



Connecting renewables © Copyright 2005



Short-term



Fascilitating market



Security of supply



Market adequacy



• Incentive for base and peak capacity ƒ



Long term price expectations o



ƒ ƒ



Peak capacity NEEDS peak prices



Price caps distort the market completely Uncertainty delays investment o



Standard investment theory: –



o



Real option theory: –
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Invest if NPV > 0 (Net Present Value) Invest if NPV > 0, unless NPV of waiting is higher !



Business cycle



price



Competition & Surplus capacity triggers price fall



New capacity added, reserve margin restored High prices & change in business cycle reduce demand Surplus capacity, prices fall



Build trigger



Cost of new capacity



Surplus capacity eroded, prices increase



Low prices stimulate demand Turn of business / commodity cycle



Technology improvements & competition reduce cost of new capacity



time
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Price Crisis
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Reality show security of supply and the EU



• 2004 European directive on security of supply ƒ ƒ



Idea that the classical market laws might not function properly concerning electricity Proposes methods as: o o o o o



ƒ



Use of tendering Capacity payments Allow the TSO to buy generation power plants Create capacity subscriptions that could be sold by the TSO Use of interruptible contracts



Puts in place European-wide consolidated offer & demand forecast (7 to 10 years ahead)
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theoretical categorization of capacity mechanisms



Source: L. J. de Vries
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Intervention • TSO buys mothballed peak units ƒ



Finland, Norway, Australia



• Capacity payment ƒ ƒ



Regulator determines extra fee for capacity Does not take into account availability of capacity Argentina, Columbia, Spain



• Capacity market ƒ ƒ ƒ



North East USA (PJM, NYPP, NEEPOOL) Regulator determines firm capacity consuming entities have to buy and that generators can offer Market determines extra fee for capacity
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Potential for regulatory intervention Supporting measures NO



YES (planned)



Market based



Incentives e.g. capacity payment



Austria, Ireland, Spain, Italy, Sweden, Norway, France



Belgium, Netherlands, France, Germany, Denmark, Finland, UK



Obligation TSO/ retail suppliers



(Belgium, Netherlands)



Tender



Ireland, Greece



Info source: EU jan 2005 © Copyright 2005



Industry perspective



• Industry wants stable regulatory environment ƒ



>< Uncertainty future measures



• Sources of regulatory instability at the moment ƒ



Green policy in the largest meaning o o



ƒ ƒ



Renewables, Emissions, Nuclear, Energy Efficiency,… Lets talk certificates: green, bleu/gray, black, white, or how to influence good engineering by regulation



Transmission prices Governmental taxes and levies
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Securing supply of electrical energy Security of supply



Long-term



Access to primary fuels



System adequacy



Generation adequacy



Market adequacy



Operational security



Network adequacy



Connecting renewables © Copyright 2005



Short-term



Fascilitating market



Security of supply



Access to primary fuels



• Choose freely from primary energy sources • At reasonable and stable/predictable prices • Without being hindered in their choice by political and/or geopolitical constraints



• • • •



Gas supply? Coal price? Nuclear? Subsidies of own energy sources?



© Copyright 2005



Projected Capacity Additions EU15 next 30 years Gas



Source: IEA
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Europe Contracted Supply Versus Demand



9 Stable demand growth 2.5 % per year 9 ±0.5 billion investment per 1 bcm/year new supply



Source: Wood Mackenzie © Copyright 2005



Electricity Generation EU15 Gas



Source: IEA © Copyright 2005



Gas import sources at the moment RUSSIA (31)



( % share per area)



CENTRAL ASIA (5) IRAN (15) OTHER MIDDLE EAST (21)



NIGERIA (2) Source: OGP © Copyright 2005



ALGERIA (3)



EGYPT (1)



Access to gas • Green paper EC ƒ



Towards a European strategy for the security of energy supply (http://europa.eu.int/comm/energy_transport/en/ lpi_lv_en1.html)



• Identifies access to gas as being critical ƒ ƒ ƒ ƒ



Diversify sources and supply routes Expanding existing gas pipeline infrastructure Developing capacities for receiving liquefied natural gas (LNG) Storage of natural gas



• But: if they convert gas into petrol (Qatar) © Copyright 2005



New sources



Magreb countries



Caspian sea region
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New supply routes for old sources



Libia and Egypt Russia
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LNG storage terminals
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Underground gas storage
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Access to gas in future • Priority projects have been identified • TEN program of EC subsidizes feasibility studies • But will national authorities follow?
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Broadest portfolio available fuels Nuclear? Share in production



#Plants operational



216 reactors in Europe of 441 reactors in total © Copyright 2005



Hide and seek nuclear • Decommissioning decision ƒ ƒ ƒ ƒ



Italy, Germany (28%), Belgium (55%), Netherlands (5%), Sweden (50%) Germany closed 1 reactor Sweden closed 2 but upgraded remaining to restore capacity Italy closed all reactors after referendum 1987



• Sweden 2010 deadline postponed indefinitely • The Netherlands is postponing • We don’t need nuclear…we import it ƒ



Equivalent of 12/59 reactors in France is for export



• France and Finland decided to build new plant © Copyright 2005
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Challenges



• Kyoto and global climate change • Reducing local environmental impacts • Increasing EU import dependence on primary • • •



energy sources Coal in decline,nuclear facing public resistance Creating employment (difficult to estimate) and a European manufacturing niche (Lisbon agenda) Demand Side challenge
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EU policy



• EC treaties of Rome (1957) & Maastricht (1993) Integration of environmental requirements in Community policy ƒ Promote sustainable development ƒ “Polluter should pay” principle European Council Lisbon (2000) ƒ Creation of the most competitive and dynamic economy in the world, capable of sustainable economic growth ƒ



•



© Copyright 2005



European Commission RES policy framework



• 1997 • • •



White paper: Energy for the future – renewable sources of energy 2000 Green paper: Towards a European strategy for security of energy supply 2001 Directive 2001/77/EC (green policy) 2003 Directive 2003/87/EC (Kyoto)
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1997 – White paper



• Preliminary indicative action plan 1998-2010 • By 2010: RES 22% of electricity consumption ƒ



Only “Doubling” o very



ƒ



difficult because economic hydro potential already in use Not legally binding: countries determine own targets and strategies



• Contributions for each type of renewable estimated © Copyright 2005



2000 – Green paper



• European import dependability problem ƒ ƒ



By 2020 70% of its energy Today 50%



• RES are necessary to increase European security of supply
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2001 – RES Directive 2001/77/EC a lot of freedom



• EU-15 wide targets for RES by 2010 ƒ ƒ



12% of total energy consumption 22,1% of total electricity consumption o



EU-25: changed to 21%



• Indicative targets per country ƒ



Formulated as o



Electricity produced from RES Gross electricity consumption



⇒ Increase production share of RES ⇒ Decrease electricity consumption (energy efficiency) © Copyright 2005



Directive 2003/87/EC Kyoto Protocol



• By imposing limitations on emissions ƒ



Per Member state with penalty mechanism



• There are firm commitments towards RES • Alternatives for member states are ƒ ƒ



Decrease fossil energy demand Improve existing technologies to decrease CO2/MWh



• Is imported biomass renewable?
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Austria



Sweden



Portugal



Finland



Spain



Italy



France



Denmark



Greece



Germany



Ireland



50



Netherlands



80



Luxembourg



UK



Belgium



RES-E share of gross electricity consumption



National indicative RES targets



90



70



1997 (references)



60



2010 (targets)



40



30



20



10



0



Reality show How far are we: 2001 EU15 RES share in total consumption: 15,20% Biogas Solid biomass Biowaste Geothermal electricity Hydro (large-scale) Hydro (small-scale) Photovoltaics Wind onshore/offshore
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Reality show DGTREN: Not reaching targets!



• 18% - 19% RES by 2010 instead of 22% • Current policies not enough !
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Reality show Average growth Rate Past



Needed



• A lot of wind • Biomass & solar collectors are lagging behind © Copyright 2005



Reality show Not reaching targets Austria, France, Portugal, Spain, Sweden more away from target in 2002 than in 1997
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Reality show Demand growth



• International Energy Agency ƒ



Forecasts 1.4% average demand growth till 2030 EU15 …underestimated?



• Despite all demand reducing policies ƒ ƒ



Energy efficiency, demand response, interruptible demand New applications and substitution (with overall efficiency improvement)



• Non cost effective «window dressing» ƒ



E.g. Belgium every household received shower head or energy efficient lamp
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Reality show Wrong incentives



• Belgium: massive import of biomass ƒ ƒ



Green electricity has to be produced in Belgium E.g. olive pits, palm oil



• Germany: massively subsidizing even with major economic impact
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Reality show Conflicting support schemes



• Germany & the Netherlands: possibly double support for the same green electricity ƒ ƒ



Germany (feed-in tariff): supports production Netherlands (certificates): supports supply
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Available policy instruments to support RES
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Patchwork support schemes (2001)
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Supply-side



• Feed-in tariffs ƒ



Guaranteed price for green producer o



ƒ



Typically long term to encourage investments



Obligation on grid operator to purchase output



• Tendering ƒ ƒ



State places tenders for supply of green electricity Surplus costs are passed on to end consumer
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Demand-side Certificates



• Certificates issued for production green electricity ƒ ƒ



Extra income for green producers Hidden taxes



• Supplier buy certificates ƒ ƒ



To avoid fines for not reaching a quota Product differentiation: guaranteeing the supply of green energy to end users
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2003: Tendency towards certificates and feed-in tariffs
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Future requirements



• Harmonization of RES support • Mandatory targets • International trade in harmonized market



• International certificate trading system “Produce the product where it is most efficient to do so”
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International certificate trade Future



• Include information on environmental performance of RES type in certificates ƒ



Emissions of CO2, SOx, dust, …



• Eventually fit in with CO2-emission trading system
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Uniformity of certificates



• Technical equality ƒ ƒ



E.g. certificate for same amount of energy Which RES types receive certificates? o



Uniform definition of “green electricity” –



Visual pollution?



• Reciprocity ƒ



Mutual acceptance



• Stable market, no unilateral changes possible ƒ



E.g. changes in quota or penalties distort the market



© Copyright 2005



Why not start with Belgium 3 Regional and 1 federal regulator



• 4 certificate systems, 3 quotas, 3 penalties • 2 authorities (TSO and DSO) to buy certificates at • • •



different minimum prices Walloon and Brussels 1 certificate CHP+RES >< Flanders separate system CHP and RES Federal and Flanders certificate/MWh >< Walloon and Brussels /avoided emission Different additional support schemes ƒ



E.g. subsidies in Walloon
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Lesson 5 Conclusions



• • • •



Diversify resources Give correct economic signals Stable regulatory framework Make up your mind with renewables and CO2 emissions
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