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On my appointment to the Department of Communications, Marine and Natural Resources over a year ago I inherited a challenge to complete a target to add 500 megawatts of new renewable energy based electricity generating plant to the electricity network by 2005. I am determined to deliver the target.

In launching the most recent support mechanism, AER VI,  I introduced new elements to increase the certainty of new projects being built. These changes included 

· an upfront payment option to address certain investor concerns in the period of warranties,

· indexation to the change in the consumer price index,

· new categories of biomass anaerobic digestion, biomass CHP and offshore wind and

· allowed projects already selected in AER V to resubmit proposals under AER VI.

I am confident the quality of applications received, the capacity recently allocated and the refinements I introduced will deliver the 2005 target. This will close the current chapter of support. Now we must plan a route and settle new targets for the coming decade. The first step of the plan is a preliminary review of the current programme and the environment in which renewable energy sourced electricity operates.  The most striking feature within the sector is the amount of change in less than a decade including: -

· a timetable for full liberalisation of the electricity market is in place;

· the green electricity market in Ireland is already fully liberalised;

· the Commission for Electricity Regulation was established and expanded into the Commission for Energy Regulation;

· Sustainable Energy Ireland has been established;

· there is greater experience of alternative support mechanisms for renewable energy;

· change in the trading arrangements in the open market; 

· the promotion of renewable energy has moved centre stage at the EU level by the publication of revised guidelines for support and the publication of a Directive on the promotion of renewable energy in the internal electricity market, and

· the additional costs of supporting green electricity under the AER programme are now passed transparently to final customers.

The next chapter of support must incorporate these changes and more.  I am publishing this consultation document to stimulate debate and encourage all interested parties to make submissions to ensure that their views, knowledge and experience can be taken into consideration in developing future renewable energy policy in Ireland. 

My priority is to maintain momentum in the market segment generating electricity from renewable energy technologies. This document, therefore, concentrates on four essential issues (i) future targets, (ii) future support mechanisms, (iii) barriers to renewable energy deployment  and (iv) administrative issues raised in the RES-E Directive. Bringing these essential issues into sharp focus, keeping in mind the need to seek least cost measures, will ensure the momentum is maintained.

The consultation process is open to all, however I particularly encourage industry representatives, potential investors and consumer representatives, to adopt a proactive stance by availing of this opportunity to help shape future policy and set challenging yet realistic targets for the long term development of the renewable energy industry.

The priorities discussed  are targets and support mechanisms. There is, however,  an overarching legitimate concern about the cost impact of any such proposals on electricity consumers. Ultimately the consumer is the most important party in this process, so I  encourage developers in particular, therefore, to justify targets and support mechanisms proposed rather than make recommendations simply to generate the best possible business case irrespective of total final cost to consumers.

Finally I must record my appreciation  for the work done by Sustainable Energy Ireland in bringing forward this document. Much of the work researching international and alternative support mechanisms was provided by SEI. This data is included to inform and stimulate debate, but is not indicative of any particular support mechanism which may ultimately be adopted.
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Preface

Background 

Ireland relies upon imported fossil fuels to satisfy around 86% of it’s total energy requirement (electricity, heat and transport). From an environmental perspective, it is imperative that we find cleaner substitute sources that can help Ireland maintain it’s clean environment and can help play it’s part in Ireland fully meeting it’s responsibilities under international treaties and agreements such as the Kyoto protocol. From an economic perspective, it is imperative that Ireland has secure and dependable sources of fuel, which are available for domestic and commercial usage at the lowest possible cost.

Defining renewable energy 
Renewable energy comes from energy sources that are continuously replenished by nature. The main sources of renewable energy are the wind, the sun (solar energy), moving water (hydropower, wave and tidal energy), heat below the surface of the earth (geothermal energy) and biomass (wood, biodegradable waste and energy crops).

Electricity Market.

The main (though not only), focus of commercial renewable energy development is in developing substitute sources for generating electricity. Consumer demand, both domestic and industrial, in this market is for secure, dependable and competitively priced electricity. Electricity producers must be aware of and responsive to these market requirements.  

The Commission for Energy Regulation calculates that a ‘best new entrant’ producer to the electricity market can generate electricity at 4.79 cent per kilowatt-hour under current rules. This is the benchmark against which renewable energy technologies must be measured in economic terms at this time. Any pricing proposals above that level can only be dealt with in the context of passing on any additional costs to the consumer. 

Promoting renewable energy in the electricity market.

It is recognised that if renewable energy could match fossil fuels in technical and economic performance, it would already be in more widespread use in Ireland to redress our reliance on imports and to assist in reducing damaging emissions to the atmosphere.  A brief  indicative summary of the current economic position of the main renewable energy sources shows that;

(A) Biomass. 

Some biomass technologies are capable of generating electricity on demand, as opposed to intermittent generation sources. However it cannot match conventional technologies on price. In the most recent competition held to support biomass technologies the price cap offered to the market was 7 cent/kWh, i.e., 46% above the price of the ‘best new entrant’. Applicants had a choice of opting for evenly spread payments over a 15 year contract or for opting for a ‘front loaded’ contract , whereby payments over the first 7.5 years were  increased by 35% and payments for the second 7.5 years were reduced by 35%. If the frontloaded payment of 35% is added the difference rises to 97% for the first 7.5 years of the 15 year contracts awarded.

(B) Hydro

Large scale hydro is already competitive with fossil fuels, however there are only limited sites suitable for large scale hydro production in Ireland. Small scale hydro was offered a price cap of 7.018 in the most recent support programme. Similarly, this also represents a 46 % premium on the ‘best new entrant ‘ price rising to 97% for the first 7.5 years of the 15 year contract period if the frontloaded price is opted for.
(C) Landfill gas

Landfill gas can also be used to generate electricity. In the most recent competition, the price on offer was capped at 6.412 cent/kWh which is 33% higher than the ‘best new entrant’ price rising to 80% for 7.5 years when the front loaded adjustment is added.

(D)
 Solar Photo-voltaic cells

The costs and volumes produced are such that to date the technology has not been used to contribute to general electricity production. It is confined to relatively small scale sites and to developmental pilot projects.
(E) Wind.

Wind technology to date has been supported in three separate categories and the most recent price caps and variation above a best new entrant are:

· Small scale wind -

5.742 cent kWh, which is 20% above ‘best new entrant’ rising to 62% when the upfront premium for the first 7.5 years is added;

· Large scale wind 

5.216 cent/kWh, which is 9% above ‘best new entrant’ price, rising to 47% when the upfront premium is added;

· Off-shore wind

The indicative price cap in the most recent support programme was 8.4 cent/kWh. This is 75% above a best new entrant price rising to 137% for 7.5 years. 

Wind is clearly the most competitively priced renewable energy technology currently in the market-place. However, as with sailing vessels it can only be harnessed when it is available. To ensure a dependable electricity supply, back up electricity generating facilities must be available to operate when the wind is either too weak or too strong to meet generating requirements and system handling issues. An additional difficulty is that if wind is generating more electricity than system demand at any point in time, then the surplus produced has no real financial value, because electricity cannot be stored at a financially viable cost at this time. In reality, in the short term at least, to ensure a secure and dependable supply, electricity generated by wind has to be partially backed up by electricity produced from other sources of electricity generation even as wind forecasting models improve.

All of the prices shown above are examples for comparison and are indicative of a new entrant using generating technology currently available.

The purpose of the preface is to demonstrate the complex cost issues involved in moving from fossil fuel electricity generation, to a system which incorporates a growing mix of renewable energy technologies. It is estimated, for example, that increasing output from renewable energy sources to 20% of production by 2010 could increase costs in the range of €300 ml. and €900 ml depending on choices made and the underlying assumptions applied. It also recognises that there are a number of technical constraints involved.

Introduction

1.1. Current Policy 

The introduction of a policy targeting the construction of new renewable energy based electricity generating stations commenced in the mid 1990s. The support measure, the Alternative Energy Requirement programme (AER), emerged from the then three pillars of Irish energy policy to:

· supply a choice of fuels to consumers as efficiently as possible, at internationally competitive prices, taking account of supply security, social, economic and environmental considerations;

· consume this energy as efficiently as possible; and 

· produce as much of our national energy requirements from indigenous sources as is economically possible.
The concerns foremost in devising the AER programme were:


-
to strengthen security of supply;


-
to obtain supplies of energy from indigenous sources;


-
to further diversify energy sources;


-
to reduce environmental damage;


-
to contribute to the objectives of the national CO2 abatement strategy;


-
to contribute to EU targets set out in the Altener programme; and

· to ensure that the added value of these indigenous resources is maximised for the country
An additional published concern was to curtail the additional costs in order to secure  renewable energy for consumers as efficiently as possible at internationally competitive prices. Hence wind energy technology, the most competitive means of production, was the predominant technology supported. 

The initial policy document on Renewable Energy in Ireland was “Renewable Energy  -  A strategy for the Future”. This document set a target to secure 100 MW of new installed capacity using renewable energy sources through projects supported under the AER competitions by end 1999 and  through THERMIE funded projects  At the end of 1999, 88MW of alternative and renewable energy based generating capacity was added. However when the final AER III projects were delivered in year 2000, the capacity was 140 MW including 11 MW in alternative CHP technology. 

1.2. Policy Implementation

The initial policy document  was supplemented by the Green Paper on Sustainable Energy (1999)[2], which sought inter alia to secure an additional 500 MW of electricity generating capacity in the period 2000-2005 by means of AER competitions, direct sales to final customers and successful EU Fifth framework projects. In addition, the Green Paper called for an exploration of novel CHP uses and testing the offshore wind energy potential. These targets are supported through the AER V and VI competitive tender rounds. 
The AER V call for tenders for 255 MW of new renewable generating capacity was launched in May 2001 and results were announced February 4th 2002.  AER V offered 15 year power purchase agreements with the Electricity Supply Board Public Electricity Supply at the successful applicants’ bid prices with 25% of the output attracting an annual inflation adjustment based on the consumer price index (CPI).  ESB Public Electricity Supply was the monopoly supplier to the portion of the market that has remained closed to competition, called the franchise market.  ESB has renamed this supply group to ESB Customer Supply (ESB CS). All applicants to this call were required to hold planning permits for proposed developments.  This was a new requirement in AER V.  Contracts were awarded for 365 MW.

AER VI, announced in April 2003, called for a total capacity of 578 MW including the 365 MW from AER V.  Successful bidders to AER V were allowed to submit a new bid under AER VI for the same project.  The new offer was also for a 15 year power purchase agreement with ESB CS
, however the full bid price will attract annual CPI changes, and in addition, the bidder can chose a front weighting price provision that increases the price by 35% for the first 7.5 years of the contract and decreases the price by 35% for the remaining 7.5 years.  AER VI results were announced July 9th, 2003.  In total, contracts for 365 MW were awarded, 152 MW of which were from bidders holding AER V contracts.  Thus currently there are a total of 578 MW selected from the two rounds: 213 MW in contracts remaining under AER V and 365 MW in contracts under AER VI.

The Minister also announced that he intends to offer support for an additional 140 MW to AER VI bidders in the large wind, small scale wind, and biomass categories subject tot state aids clearance.  This work is ongoing and will bring the total MW under contract in AER V and VI to 718 MW.

1.3. Objective of the Consultation Document 

This document outlines options for potential policies, targets and programmes for the development and deployment of renewable energy in Ireland covering the periods to 2010 and 2020 focusing specifically on:

· Policy objectives requiring support for renewable energy deployment;

· Targets for electricity generated from renewable energy (RES-E) deployment in 2010 and 2020;

· Measures to address barriers to meeting existing and future targets, specifically with regard to grid infrastructure;

· Market price support mechanism options ;

· Options for responding further to the European Union’s “Directive 2001/77/EC on the promotion of electricity produced from renewable energy sources in the internal electricity market” (hereafter referred to as the Renewable Energy Sourced Electricity Directive or “RES-E Directive” for brevity) [6]

These options are set in the context of increasing cost pressures on traditional energy sources and Ireland’s national and international commitments to climate change amelioration and related EU Directives. 

This consultation focuses on the electricity market and giving further effect to the RES-E Directive.  While renewable energy sources can be used to supply the heat and transport fuels markets, these markets require different support structures and are outside the scope of this document unless necessary to comment on the energy market generally.  
The process of policy and policy instrument design will be enhanced by the full involvement of all stakeholders. This document is intended to provide the basis for a public consultation and structured discussion of possible ways forward for Ireland on renewable energy. 
Comments are invited on the analysis and issues presented in the document. Detailed submissions with suggestions and recommendations are welcome and will help in the process of forming future policy. Section 6 of this document includes a specific format which respondents are required to use.  Following consideration of responses, the Government intends to adopt appropriate policies, targets and mechanisms to facilitate the development and deployment of additional RES-E capacity.

1.4. Policy Background

1.4.1.  Renewable energy sources are those which are effectively inexhaustible (such as wind, wave, solar, hydro etc) or which are replenished at or about their rate of consumption (such as managed forests and energy crops and other forms of biomass). Renewables are indigenous energy supplies and are more environmentally benign than fossil fuels in that they produce little or no net greenhouse gas emissions in operation, and many produce no other polluting emissions.

Ireland launched a national programme to intensify its promotion of renewable energy in electricity production technologies in the mid 1990s with the publication of “Renewable Energy - A Strategy for the Future” [7].  Since then there has been progressive development of policies and programmes, primarily in the electricity market. Key steps have been the policies and targets laid out in successive national and international documents on energy and climate change policy, legislation, and European Directives including:


European Commission White Paper on Renewable Energy –1997 [7]


Green Paper on Sustainable Energy – 1999 [4]


Electricity Regulation Act – 1999 


National Climate Change Strategy – 2000 [3]


RES-E Directive  


Sustainable Energy Act – 2002 

· Strategy for Intensifying Wind Energy Deployment – 2000 

1.4.2. Ireland’s policy to promote the development of renewable energy contributes, directly or indirectly, to a number of mutually reinforcing policy commitments including:

· increasing the percentage of Total Primary Energy Requirement (TPER)  derived from renewable sources from 2% in 2000 to 3.75% by 2005;

· increasing the installed renewable energy electricity generating capacity by an additional 500 MW between 2000 and 2005; 

· limiting greenhouse gases emissions to a 13% increase over 1990 levels by 2008-2012;

· reducing annual CO2 emissions by 1 million tonnes from the business as usual case through increased deployment of renewable energy (predating the Directive) of 31  MW installed per year from 2000 to 2010. The additional 1 million tonnes represents achievement of the 2005 Green Paper target only;

· an indicative target to contribute a minimum of 13.2% of green electricity to total electricity consumption by 2010;

· exploring and developing the offshore resources, and 

· regional sustainability and environmental protection

1.4.3. The following list of measures were introduced over the past decade to help achieve these commitments:

· The Alternative Energy Requirement (AER) programme was launched in the mid 1990’s. Under the programme there have been six AER competitions to date that oblige ESB CS to purchase the output from supported new green electricity generating stations at a fixed price for a period of up to 15 years. Applicants to the competition submit bids up to a cap price designated for specific technology categories (i.e. wind, hydro, biomass). The applicants with the lowest bids in each category are selected up to a capacity threshold designated by the Minister.  The AER programme, since 20003, is supported through a public service obligation charge levied on all customers. AER VI, the most recent competition, was announced in 2003. [10] 
· Section 486B of the Finance Act 1998 offers tax relief for corporate investors in renewable energy projects.

· The Business Expansion Scheme (BES) allows individual taxpayers to write off qualifying investments against personal income where the investment is in renewable energy projects.  This scheme is of particular interest to small scale projects.

· The Department of Environment, Heritage and Local Government is currently reviewing its planning guidelines pertaining to wind. 

· The Electricity Regulation Act of 1999  introduced full market opening for green electricity generators and suppliers in February 2000, the brown market will be 100% open to competition from February 2005. Green suppliers are able to take advantage of the pricing structure in the regulated market by charging less than the regulated price in the commercial and services sector.  It also gave renewable suppliers an advantage in that they only have to balance renewable electricity supply and demand on an aggregated annual basis, rather than at each half-hourly trading and metering period;

· In 1999 the Commission for Energy Regulation (CER) was established and tasked with the following functions under the Electricity Regulation Act:
· to establish a system of trading and advising the Minister on the impacts of generation on sustainability and international environmental agreements.
· to carry out functions in a manner so as not to discriminate unfairly between market participants and to consider the interests of final customers.
· have regard to the need to promote competition, meet demands of customers, promote use of renewables, sustainable or alternative forms of energy and promote security and quality of supply.

· without prejudice to maintaining affordable and secure electricity supplies, take account of protecting the environment, encourage efficient use and production of electricity and R/D and require the Transmission System Operator to give priority to renewable energy in selecting generating stations.
· The 2002 Sustainable Energy Act established Sustainable Energy Ireland (SEI) whose duties include the promotion of renewable energy. 

· In 2002, SEI launched a renewable energy research, development and demonstration programme and an information programme; [9]

· A grid upgrade development programme has been initiated.
· A series of studies have been recently published or are underway including: 

· Wind resource assessment, mapping, public attitude surveys, the capacity of the electricity system to accept intermittent generation, and the impacts of increased wind penetration on reserve;

· Biomass resource studies on recovered vegetable oil and dry agricultural residues;

· Renewable energy resource studies and establishment of methodology;

· Impacts of the new electricity market on renewable energy;

· Economic analysis of renewable support mechanisms.

1.4.4. Further measures will need to be considered to address policy commitments and potential future commitments detailed in or indicated by the following:

· The RES-E Directive places a number of obligations on member states for the period to 2010.  These are detailed in Section 5 of this document.

· The European Union White Paper [7], precursor to the RES-E Directive, proposed an overall goal of achieving 12% of energy consumption from renewable energy by 2010. 
· The International Panel on Climate Change concluded that ultimately a 60% reduction in greenhouse gas emissions [11] is required to stabilise climate change. Thus, future climate change programmes are likely to necessitate more onerous emissions targets for the period beyond 2012 if the most severe impacts of climate change are to be avoided. In Ireland’s case, requirements are likely to cover the heat, transport and agricultural sectors as well as the electricity market.
1.5. Status of Renewable Energy in Ireland

1.5.1. Scale of Markets and Renewable Resource

The Irish energy market is split between electricity, heat, and transport. On a total final consumption basis, i.e. that supplied for customer use, the energy market split for 2001 was: 50.1 TWh in the transport market (37%), 60.6 TWh in the heat market (45%) and 24.6 TWh in the electricity market (18%). 

Ireland is well endowed with renewable energy sources as shown in Figure 1 which compares the size of the Irish energy market in 2001 with forecast future market size and with the potential resource available from renewable energy sources.   The wind resource, on a per capita basis, has amongst the highest potential in Europe.  Renewables can contribute to each sector of the energy market: electricity, heat and transport. The theoretical technical resource, defined as the total resource limited by our technical ability to extract usable energy using best available technologies, is greater than Ireland’s energy needs. Initial estimates of the practicable resource, the technical resource constrained by practical, social and economic factors were collated from a variety of sources, including “Total Renewable Energy Resource in Ireland”[5] [ESBI and ETSU 1997], and incorporated in “The Renewable Energy Research, Development and Demonstration Strategy” [9] [SEI, 2002] (detailed in Annex 3). However detailed assessments have yet to be completed, except for wind. It is projected that in the long term renewables may practicably be capable of supplying around 25 % of Ireland’s total energy needs (4-5 Mtoe or 50-60 TWh excluding large-scale hydro).
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Figure 1: Possible renewable energy contribution compared with current and forecast energy market on a final energy consumption basis (SEI-EPSSU 2003, SEI 2002,ESRI 2002, ESB National Grid 2002).  Details in Annex 3.

The practicable resources will be exploitable at a range of production prices that are expected to reduce as the technologies and markets mature.  How much of the practicable resource it will prove to be desirable or competitive to exploit will only become apparent as the technologies and markets develop. In assessing future targets, it is necessary to apply another level of judgement on what might be achieved at reasonable cost over the time periods to 2010 and 2020.  Such assessment should incorporate inter alia limitations as to how much intermittent RES-E generation, which can be reliably scheduled or cannot supply all of the ancillary services needed for secure system operation, can be incorporated on to the transmission and distribution systems without requiring significant extra investment and system operating costs.  In the absence of detailed studies, an attempt has been made to estimate reasonable medium term limits for the purposes of this consultation document. Overall it is judged that the estimated medium term development potential, taking into account technical and practical constraints, for renewables contributing to the electricity market (excluding large-scale hydro) could be around          7 TWh for 2010 and 13 TWh by 2020, equivalent to 22% and 33 % of projected total final electricity energy consumption. These estimates are based on currently available literature and are without prejudice to current work underway by ESB National Grid and the Commission for Energy Regulations (see http://www.cer.ie/CERDocs/cer03281.pdf) Due to a lack of cost data availability, economic constraints were not robustly considered in estimating the medium term potential.  It is not certain how much of the estimated medium term potential will prove to be economically desirable to exploit. A break down by technology of the estimated medium term development potential is shown in Annex 3.

1.5.2. Current Contribution from Renewables

Renewable sources of energy have provided around 1.8% (including large-scale hydro) of Ireland’s total primary energy requirement (TPER) in recent years compared to 1.79% in 1990 and 1.86% in 2000.  While most of this was from biomass, there was a modest but rising contribution from wind and a continued contribution from hydro. Renewables contributed around 5% of gross electricity consumption over most of that period (though only around 4% in 2001 due to a fall in hydro-electricity production). Renewable energy production displaced the equivalent of 0.65 Mt of CO2 in 1990, which rose to 0.83 Mt in 2001.

The contribution from renewables is projected to rise under the influence of government policies and support measures to around 3.4% of primary energy and 10.6%of electricity consumption by 2005 in order to meet the existing national targets. Figure 2 illustrates the current contribution from renewables in the electricity market together with the projections for 2005 required to meet the target.
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Figure 2: Current Contribution and Projections for 2005 in the Electricity Market

The annual contribution from renewable energy to electricity supply at the target level of approximately 880 MW (capacity in 2000 including large hydro was 380 MW + the Green Paper target of  an additional 500 MW by 2005) will be 2.9 TWh per year, representing a 10.6% share of projected total final consumption (TFC).

2. FUTURE RES-E CONTRIBUTION IN IRELAND’s ENERGY MARKETS

2.1. Policy Objectives, Frameworks and Timescale for Deployment in the electricity market

2.1.1. The policies and programmes that have been adopted in Ireland and Europe to support RES-E are predicated on the assumption that increased penetration of renewable energy (RE) consumption will satisfy desirable public good objectives. The public good objectives and the levels of support vary widely amongst countries. Where there is no robust policy in place it is often due to a lack of clarity stemming from the absence of well-defined goals. 

Ireland’s Green Paper on Sustainable Energy [4] identifies benefits from the use of renewable  in electricity generation as:

… reduces the requirement to burn fossil fuels which are a significant contributor to greenhouse gas emissions.

… having the additional benefit of capturing greenhouse gas emissions from methane from waste by using the methane to generate electricity.

… can contribute positively to import substitution and security of energy supply.
The RES-E Directive [6] asserts the EU’s need to promote renewables due to their contribution to:
… environmental protection and sustainable development. In addition this can also create local employment, have a positive impact on social cohesion, contribute to security of supply and make it possible to meet Kyoto targets more quickly (Preamble 1). 
The most quoted current justification for supporting RE technologies has been climate change, brought to international prominence at the 1992 UN Conference on Environment and Development in Rio de Janeiro which lead to the international Kyoto Protocol in 1997. In the electricity sector the focus has been on CO2 emissions. The reduction of other pollutants has also provided a stimulus for “emission free” RES-E generation. 

The EU White Paper on RE noted the important role of RES-E in responding to security of supply concerns and this theme is again reiterated in the EU Green Paper on Security of Energy Supply[7].

Supply policy needs to consider the immediate and longer-term availability of energy products at a price which is affordable to all consumers (domestic and industrial), while respecting environmental requirements and the needs for sustainability. 
The notion of the security of energy supply (SOS) conjures up a host of varied issues.  Security of supply can be addressed in three discrete areas: Supply (contract certainty) security, network (wires and delivery) security, and as a function of diversity of fuel supply (or generation). It has been widely theorised that wind energy can have benefits in the security of supply arena, due to its inherent indigenous nature, free or at least renewable fuel supply, short construction times, and distributed nature. Principally those cited are: an increase in fuel diversity, a minimisation of import dependency, and a hedge against traditionally volatile fossil fuel prices on world energy markets. The difficulty in this argument lies in the ability to quantify these benefits into acceptable economic terms. Additional complexity is added when evaluating stochastic and unpredictable resources such as local and regional wind regimes.

The technical obstacles to further wind implementation on an essentially island network have been identified. These issues range from concerns about low voltage ride-through and frequency control to voltage and power factor control. Accurate forecasting in varying timescales will be critical for optimal dispatch and planning of operating reserves. Addressing these issues requires an understanding of induction generators and their associated power electronic interfaces as well as power system operation. Grid codes also need to explicitly and fairly treat the unique operational aspects of wind power. It is essential to provide robust solutions to all of these concerns in order to mitigate decreased system security and reliability.

The formation of a robust policy for renewable energy (RE) requires the explicit discussion of goals and the acknowledgement of the underlying impetus for supporting this particular approach to power generation. The main drivers for supporting RES-E, for discussion, as evidenced from the above examples, include - 

· Climate Change mitigation

· Air (and water) pollutant mitigation (SO2, NOx, Hg, particulates, etc.)

· Security of fuel supply with regard to fuel diversity and hedging against fossil fuel price volatility

· Creation of indigenous industry (and associated job creation)

· Consumer demand

· Rural and agricultural development 

· Dispersed (distributed) energy generation

Often the argument used to justify financial support for RE has referred to a fundamental market failure; the negative effects, or externalities, of the traditional approach to fossil fuel generated electricity (i.e. climate change, local pollution, risks associated with high import fuel dependence, etc.) are not reflected in the cost of electricity. It is suggested that by quantifying and internalising the un-priced externalities associated with various traditional fuels and conversion techniques, RE will have “a more even playing field”. Indeed a number of settled and forthcoming initiatives, Emissions Trading, Large Combustion Plants, National Emissions Ceilings Directives, along with National Climate Change Taxes, could be expected to bring some of the external costs associated with fossil fuel emissions to bear on the price of conventional generation, thus improving the relative competitive position of RES-E technologies. 

As part of the consultation process leading to the formation of a new policy on renewable energy in the electricity market and associated support instruments it will be critical to identify clear policy goals. Comments are invited from policymakers, industry participants and interested readers on appropriate RE policy goals for Ireland which may lead to the adoption by Government of a stated RE policy that could, for example, include:

· providing secure, diverse and competitive energy supplies; 

· reducing emissions from energy supply and assisting Ireland to meet its national and international climate change commitments;

· industrial and agricultural opportunities to supply new markets in Ireland and possibly overseas.

Policy formation issues that might  be considered include the need to:

· stimulate RE to become increasingly competitive with fossil fuel sources;

· stimulate deployment of technologies progressively, through mechanisms appropriate to each phase of development, to minimise risks;

· facilitate interaction with overseas markets and investigate the benefits of an all Ireland market; 
· be consistent with broad social objectives including planning and development control procedures;

· seek a least cost path to achieving policy objectives.

2.1.2. The various renewable technologies and markets are at different stages of development worldwide and in Ireland. Some technologies are at the fundamental research stage, some under development or demonstration, whilst others are being deployed under government stimulation programmes, and a few such as hydro-electricity have reached full maturity.

Given the different stages of development of renewable energy technologies and markets, the framework will need to bring forward the technologies at appropriate stages in their development cycle. This will ensure that the most advanced and economic technologies are exploited first with others being introduced initially on an appropriate scale and subsequently expanded as the market need arises in response to targets. Each technology would be likely to need around 3-5 years for the initial demonstration and limited scale deployment before being stimulated to larger scale deployment when the costs and risks are lower and better understood. For Ireland, the biggest resources capable of being deployed over the next two decades are onshore wind energy, offshore wind and biomass. Whilst onshore wind has been the prominent contributor to date, other technologies will be increasingly required to meet future targets. Figure 3 illustrates possible time-scales for a range of maturing technologies to be deployed (including a three year demonstration period).
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Figure 3: Illustrative Timescale for Targets and Renewable Energy Technology Deployment in the Electricity Market.

2.2. Target Options for the Period up to 2020

2.2.1. A range of potential renewable energy penetration targets for the electricity market have been explored, 13.2-20% for the year 2010, and 15-30% for the year 2020, for the purpose of prompting debate.

Estimates of the plant capacity, energy production, costs in excess of the best new entrant alternative to renewables and carbon dioxide emissions reductions resulting have been made for the target options and are displayed in Figures 4 through 7 below. These estimates are based on a range of assumptions about which there is much uncertainty.  In addition the figures do not include additional costs and emissions from any fossil fuel generation required to operate as back up generation for intermittent RES-E technologies as no estimates for the requirements and costs of back up generation are available at this time.  None-the-less they are felt to provide helpful guidance in considering alternative ways forward for Ireland to assist in balancing the required level of achievement with increased costs to be borne. The assumptions underlying the estimates are displayed in Annexes 4 and 5.

	RE Target for 2010
	Investment required
	Annual Cost Premium over BNE        additions after 2005

	Penetration
	 Capacity
	Energy
	(2003 - 2010)
	 
	€/yr cost to consumer

	%
	MW
	TWh/yr
	Million €
	 M €/yr
	Domestic
	Large user

	13.2
	1292
	4.4
	1013
	14
	3.3
	276

	15
	1435
	5.0
	1185
	22
	5.4
	452

	20
	1923
	6.6
	1721
	45
	11.0
	929


Figure 4. Target Options for 2010

	CO2 Savings 
	Penetration target

	compared to Natural Gas CCGT
	13.2%
	15%
	20%

	Total displaced (M tonnes/year)
	1.8
	2.0
	2.7

	Over Business As Usual (M tonnes/year)
	0.8
	1.0
	1.7

	Cost per tonne displaced range*
	€ 11 - € 40 per tonne CO2


Figure 5. CO2 savings per target options for 2010

* Note that cost per tonne reflects a mix of the cost of all renewable technologies deployed to meet each target as detailed in Annex 4.  The costs are cumulative, including cost to reach 2005 targets and 2010 targets, and reflect assumptions on cost reductions with greater experience and higher levels of deployment, however they do not include any costs or emissions associated with the provision of additional operating reserve and ancillary services which may be required for high penetrations of intermittent sources of RES-E.  The estimated cost premium to consumers is allocated using customer numbers from the 2004 PSO calculation.

	RE Target for 2020
	Investment required
	Annual Cost Premium over BNE        additions over 2010

	Penetration
	 Capacity
	Energy
	(2003 - 2020)
	
	€/yr cost to consumer

	%
	MW
	TWh/yr
	Million €
	 M €/yr
	Domestic
	Large user

	15
	1746
	6.1
	1575
	9
	2.2
	187

	20
	2180
	8.2
	2172
	29
	7.0
	593

	25
	2609
	10.2
	2823
	62
	15.1
	1270

	30
	2924
	12.3
	3523
	120
	29.2
	2456


Figure 6. Target Options for 2020

	CO2 Savings 
	Penetration target

	compared to Natural Gas CCGT
	15.0%
	20%
	25%
	30%

	Total displaced (M tonne/year)
	2.5
	3.3
	4.1
	4.9

	Over business as usual (M tonne/year)
	1.5
	2.3
	3.2
	4.0

	Cost per tonne displaced range**
	€11 - €48 per tonne CO2


Figure 7. CO2 savings per target options for 2020

** Note that cost per tonne reflects a mix of the cost of all renewable technologies deployed to meet each target as detailed in Annex 5.  The costs are cumulative, including cost to reach 2005, 2010 and 2020 targets, and reflect assumptions on cost reductions with greater experience and higher levels of deployment., however they do not include any costs or emissions associated with the provision of additional operating reserve and ancillary services which may be required for high penetrations of intermittent sources of RES-E.  The estimated cost premium to consumers is allocated using customer numbers from the 2004 PSO calculation.
2.2.2. The targets detailed in the above tables are for a mix of renewable technologies. However in all cases wind is assumed to be the predominant technology due to its medium term relative commercial and technical maturity.  Wind capacity assumed in the above targets, onshore and offshore, is 975 MW, 1086 MW, and 1541 for the 13.2%, 15% and 20% 2010 targets respectively and 1352 MW, 1632 MW, 1910 MW, and 2000 MW for the 15%, 20%, 25% and 30% 2020 targets respectively.  The maximum capacity target in each year is based on assumptions drawn or extrapolated from a joint as detailed in the Ofreg and CER commissioned, Garrad Hassan report [8] (see further explanation of targets in Annex 3).  As such, the figures for investment required do not include additional costs for deep reinforcement.  However, these limits are based on a scenario that, while not requiring deep reinforcement of the transmission system, is dependent on the following assumptions: 

· “fuelsaver” operation of conventional generation i.e. generation that would run in the absence of wind continues to run at lower output to accommodate wind generation, 

· wind can be ‘constrained off’ during low demand/high wind periods, 

· wind generation has non-firm connection status, meaning wind generation can be immediately shut down in the event of a contingency. 

These assumptions will have cost and emission implications that have not been quantified and are thus not included in the cost figures presented. Some debate is necessary on this point but is without prejudice to ongoing CER work as already referenced  ( http://www.cer.ie/CERDocs/cer03281.pdf ).

BARRIERS TO THE DEPLOYMENT OF RENEWABLE ENERGY

3.1 Barriers Overview

There are a significant number of barriers to the deployment of renewable energy sources arising from the immaturity of the technologies and market and differences between the established framework for conventional energy sources and that required to facilitate renewables. A number of critical factors will have to be taken into account in considering policies and programmes to accelerate the deployment of renewables. 

Historically, the electricity infrastructure in Ireland was principally designed and operated to facilitate the deployment of electricity from conventional energy sources. In parallel with market liberalisation, steps have been initiated over the last decade to adapt the legal, administrative and technical framework to accommodate renewable energy sources. Renewables are however unlikely to penetrate the liberalised market at the rate required to meet environmental objectives in Ireland in competition with established energy sources without further market stimulation, and adjustment of the legal and administrative framework where this is identified as necessary.

A full discussion of the requirements for a future policy that arise from barriers to the deployment of renewable energy is included in Annex 6.  A number of specific barriers requiring immediate attention are discussed below.

3.2 Market Structure and Pricing Policy

3.2.1 The Electricity Regulation Act of 1999 initiated the process of electricity market liberalisation in Ireland and full market opening will take place in 2005. The liberalised market arrangements should provide stability and predictability in the longer term and be easily understood by potential new market entrants. In the detail design of the new trading arrangements for 2005 due regard will need to be taken of their impact on renewable generation. 

The CER has undertaken a consultative process to inform the creation of the structure of a new electricity market.  In April 2003 the CER published a proposed decision [1] on the market structure. The decision is based on “high-level principles”, and thus does not specify details on the implementation of what is intended to be a gross (centralised) pool market with full locational marginal pricing. There will be a requirement for all electricity to be bought into, and sold from the system market operator. It is envisaged as an electricity only market, with market clearing and dispatch determined every half hour. This type of market may offer RE generators a guaranteed market for electricity. It will eliminate the necessity of an asymmetric top-up and spill regime, and allow for price transparency. Further work is being undertaken to address  how renewable energy plants are dispatched, how ancillary services are paid for, pricing for non-dispatchable generators, and the use of financial hedging tools

Currently, most wind farms in Ireland are under 30 MW and as such, under existing trading rules they are self-dispatching, or effectively have priority dispatch. A majority of those wind farms have AER contracts, which obligate ESB CS to purchase all their power output.  Thus, the onus of managing the cost and operational impacts of the intermittency of the resource to minimise PSO charges to the consumer falls to ESB CS.  

The CER published a Consultation Document on the implementation of the new Market Arrangements for Electricity (MAE) in relation to renewables, CHP and embedded generation.  (CER/03/253).  The paper highlights the issue as to whether renewables/CHP could be more effectively supported through a mechanism outside the market arrangements, through preferential treatment or via ‘special rules’ under the trading arrangements.  The CER has indicated that it favours supporting renewable/CHP plant outside of the trading arrangements in order to:

• allow true market signals to be seen; 

• minimise market distortion;

• minimise system and market operation costs to the final customer;

• afford greater transparency.

The CER advised the Market Arrangements for Electricity will be able to work in tandem with any future renewable support mechanism.  However, regardless of what trading rules are adopted, they will have an impact on renewable sourced electricity generation and may therefore require specific adjustments to the support mechanisms to compensate for certain effects.

3.2.2 It is likely that there would be potential mutual economic and technical advantage in operating the electricity systems of  Ireland and Northern Ireland in a more integrated manner.  There is evidence of interest in more integration of the two markets and systems with the Commission for Energy Regulation having recently published a relating report [8]. Integration of the markets has implications for the deployment of renewables, in particular an option to harmonise support mechanisms to stimulate deployment. Northern Ireland may implement a renewable energy obligation with tradable renewable credits in the near future consistent with the system in the remainder of the UK. The likely desirable extent of integration and harmonisation of systems will need to be considered in establishing a new policy on any support mechanisms in Ireland.
The Northern Ireland renewable energy policy will also need to be considered when setting future targets. The recent Ofreg/CER commissioned Garrad Hassan report [8] dealing with the impact of increased intermittent generation on the electricity systems of both the RoI and Northern Ireland estimated a number of constraints for increased wind energy penetration on an all island basis.  Indeed the operation of the two systems is highly interdependent, particularly with regard to frequency control and operating reserve.  Given this interdependence, targets set in one country may impinge on the viability of targets in the other.  For this reason, the harmonisation of goals amongst the two countries, or at least recognition and consequent coordination, would be desirable.
3.3 Finance and Investment

Renewable energy projects will need to offer sufficiently competitive and secure returns to attract the financial capital required to finance the roughly €1 billion investment necessary to meet indicative RES-E targets and additional capital needed to meet future targets.  A secure framework where policy is predictable will help ensure that projects are replicable, and technology risk is low or mitigated.  

3.3.1 Equity

Equity capital for renewable energy investments was historically stimulated in Ireland through tax benefit schemes.  The dedicated corporate tax-based mechanisms has been diluted by reduced corporate tax rates in recent years and new sources of equity have been slow to emerge.  Potential equity providers include venture capital or private equity funds, institutional investors including banks and pension or insurance funds, strategic investors, and, in the case of tax-based mechanisms, tax motivated investors.  Different requirements and motivations apply for each provider when considering renewable energy investments as described in the table below. 

	Equity Source
	Description

	Venture capital
	Has an appetite for risk but requires returns higher than others to reward the higher levels of risk.

	Bank
	Comfortable with investing in wind energy projects and have synergies in due diligence and transaction fees as providers of debt to the industry; will seek lower returns than venture capital.

	Institutional fund
	May be comfortable with typical renewable energy project returns, however will need to be educated about the market and the risk/return profile of projects.

	Strategic investors
	Utilities seeking vertical integration with supply businesses, and able to take advantage of operating synergies, are likely to be the most comfortable with the risks and returns available

	Tax motivated equity
	Available, dependent on the risk assessment where the project returns is generated from tax savings.

	Community investors
	Investment from members of communities near to renewable energy project locations may be available where mechanisms to encourage such investment, as a means to educate and ease local opposition, are in place.  Such mechanisms are often tax based and similar to the BES scheme, offering returns that are outside of the project.


Banks and institutional funds are not likely to be providers of high-risk equity to projects that employ less mature renewable energy technologies and could be expected to concentrate any investment available on wind energy in the near term.  Venture capital may be more available for higher risk projects where the potential for very high returns is evident.   Technologies other than wind may find equity capital available from strategic investors where additional benefits are available.  Tax based investment can be structured to ensure essential equity, not otherwise accessible, is available for a period of time.

Application of the portfolio concept, by grouping projects to attract investment through a fund, can lower the risk of investment by spreading the risk among a number of projects.  This approach could be particularly beneficial for wind energy where projects are selected for geographic diversity that could minimize the impact of an intermittent resource.

3.3.2 Debt

Debt finance to the RE sector is either on a recourse basis, where the equity holder or “project sponsor” is responsible for payment of the outstanding debt regardless of the performance of the project, or a non-recourse basis where the project is a stand- alone entity solely liable for debt service payments to the debt provider and which pays dividends to the equity investor(s).  Debt may also become available through the capital markets where a project receives an investment grade credit rating from a rating agency and can issue tradable bonds.

Banks have been comfortable with providing debt to windfarms in Ireland.  Typically up to 80% of a wind project can be debt financed where a project has a long-term power purchase agreement (PPA).  Historically PPAs were contracted under the AER process with the then monopoly supplier, ESB PES.  As such the risk that the supplier would not honour the PPA was perceived as minimal by debt providers.  It is not certain that a new PPA mechanism should be addressed exclusively with ESB CS. An issue for consultation responses is the attitude of investors and debt providers to the risks, if any, associated with PPAs contracted with alternatives to ESB CS in the electricity market.

The amount of debt available for projects without long-term PPAs is much lower, typically only 50%. Less debt may also be available for windfarms operating in a liberalized trading environment without priority dispatch. For less mature technologies the debt amount available can be expected to be much less than for wind. 

Non-recourse debt may be available to wind energy projects with capital costs starting at €20-€25M and where most of the risk has been mitigated through insurance, warranty, PPA, and turnkey construction contract.  Parties to non-recourse debt finance incur significant transaction costs as each contract must be negotiated and structured so that project risk is minimized.  As such, non-recourse debt is only economic in large- scale projects.  It is possible to reduce transaction costs by standardizing contracts. For example the transaction cost for a windfarm financed in Germany is lower than that for the same size farm in the UK.  The contracts under the German fixed feed-in tariff are standard and require no negotiation, where as the UK windfarm will need to negotiate a long term power purchase contract with a utility, a long term Renewable Obligation certificates (ROCS) purchase contract and a long term Climate Change Levy exemption certificate (LECS) purchase contract, all of which may be with different parties.

Future prospects for wind energy access to capital markets debt funding are promising. This could occur within a project-finance context where a stand-alone entity, or special purpose company, owns the wind farm assets, enters into a PPA, warranty and O&M contracts, and issues marketable debt. Capital markets debt would likely be less expensive than bank finance; however no windfarm project has yet received an investment grade rating.

Any future market support mechanism will need to take these considerations into account to ensure that projects can be financed.

3.4 Technology issues 

Some renewable energy sources such as wind, wave and solar are intermittent and unpredictable, and thus only available to supply electricity in relation to the available wind, sea state, or level of insolation at a given time. Tides are predictable well in advance with plants having a typical capacity factor of around 25%. Wind and solar are inherently stochastic resources with significant daily and seasonal variation requiring a statistical approach to forecasting availability, system design and operation. Wind plants typically have a capacity factor in the range 25-40% and solar around 18%. Stochastic resources cannot provide all of the ancillary services that have in the past been required of fossil fuel generators.  This combination of intermittency and unpredictability has limited impact on the electricity system at penetrations up to 5-10 % of system capacity. At wind penetration above these levels it becomes a progressively more difficult factor to be taken into account in system design and operation.  
3.5 Electricity Distribution and Transmission System

3.5.1 The electricity network was largely designed and is currently operated to take generation from a relatively small number of central thermal power stations connected to a meshed transmission system (400, 220 and 110 kV) and then distributes it through a radial distribution system (38, 20 and 10 kV) to final customers. Historically system design, connection guidelines, protection, operation, metering and charging systems were established to reflect this arrangement. High economic growth rates in the late 1990’s and consequent high growth in electricity consumption outpaced electricity infrastructure development and the national electricity grid now requires upgrading in many areas. The network is operated by ESB National Grid (transmission) and ESB Networks (distribution). Each entity provides and supports a grid code as well as collecting and defining use of system charges. The CER has primary regulatory responsibility over these bodies. The relevant codes define terms of reference for connecting to different parts of the electricity infrastructure as well as a host of technical considerations. They are utilised to set and maintain certain voltage, frequency, security, and stability requirements.

3.5.2 Renewable energy plants, of a wide range of sizes, often installed in unconventional locations compared to historic power stations, will need connection to the transmission or distribution systems where the network is weak or non-existent. This will require an evolving approach to electricity system design. The further development of renewables may need to encompass the revising of connection guidelines, protection, operation, metering and charging systems, and storage as technology advances make this an economically viable solution.

The availability and terms of grid connections, is proving, to be a primary constraint on the rate of development of the wind power generating industry in Ireland (http://www.cer.ie/CERDocs/cer03281.pdf) in coming years. This document is without prejudice to the ongoing work but raises the issue here in the context of debating the impact of constraining off as part of any solution on investor confidence in future support mechanisms and on realistic future targets.

3.5.3 The OFREG/CER Garrad Hassan report [8] found that, factoring in the assumptions listed in 2.2.2 above, at the time of system minimum demand 790MW could be connected to the national 110KV system by 2005, without significant reinforcement.  However, this level is dependent on the assumption that wind is not required to be ‘firm’ i.e. in the event of a contingency wind generation in the area is automatically shut down.  This would require a Remedial Action Scheme (RAS) to be in operation.  This is not currently permitted under existing transmission planning criteria.  Beyond 790MW further wind generation can be connected and will occasionally be forced to reduce output i.e. be ‘constrained’ during low-demand periods.  The more wind generation is added, the greater the curtailment.  For instance at 2840MW the last wind turbine could be expected to run at full output only at times of system maximum demand.  Doubt has to be expressed as to whether there would be an economic case to attract investors to such projects. The text here was prepared prior to a related recent CER decision ( http://www.cer.ie/cerdocs/cer03283.pdf). It is maintained here without prejudice to the CER work programme to provide some short term guidance on constraining off in the context of future targets and the impact on investor confidence in particular support mechanisms where constraining off may be a regulatory requirement. 
3.5.4 Ireland currently has limited interconnection capacity (the principle interconnector has a 600 MVA firm capacity, although actual transfer capacity is significantly less, with access to the 500 MW HVDC to Scotland) though a further East-West HVDC interconnector with the UK is under consideration. The CER has undertaken a CBA study of the implications of inter-connector capacity on the Irish electricity system. (DKM Costs and Benefits of East-West Interconnection between the Republic of Ireland and UK electricity Systems, June 2003). Utilisation of interconnectors could have implications for the extent to which it is possible to exploit intermittent renewables within Ireland, and also introduces the possibility of importing and exporting ‘green power’.  However, international trading frameworks must be developed to deal with the issue of whether the exporting or importing country can attribute the green output towards meeting its targets. Additionally, the OFREG/CER Garrad Hassan [8] study concluded that the potential for the export of wind energy does not add to the economic case for East-West interconnection, since there is a positive correlation between the weather systems of the UK and Ireland, thereby there may be no wind generation in either country at times of high system demand. However, the study does indicate that there is merit in considering the use of interconnectors for provision of frequency regulation in the event of high wind penetration. The normal benefits of interconnection to a larger system accrue in this case. The implications of developing interconnection capacity on the potential for renewables in Ireland and the prospects of international electricity trading in renewables may need further appraisal. 

3.5.5 The RES-E Directive [7] places a number of requirements on member states and the national transmission and distribution system operators to facilitate the development of renewable energy.  These are listed in Section 5.  Periodic systematic appraisals of the implications, including costs, of increased widespread deployment of intermittent renewable technologies in particular for the transmission and distribution systems will be required to take account of network developments, technological advances and regulatory change. These reviews will also need to take into account of lessons learned from the work undertaken to date, results from studies currently underway and any and developing best international practice. 

4 OPTIONS FOR MARKET SUPPORT MECHANISMS

4.1 Financial Support Mechanisms Overview

Financial support mechanisms are required to stimulate the deployment of most renewables technologies until they have matured and become competitive with existing energy technology options.  Developments such as carbon tax and emissions trading could enhance the relative competitiveness of renewables thereby diminishing the level of direct support required.  Until such time as the barriers discussed in the previous section and in Annex 6 are overcome, it is likely that even the least cost RES-E technology will require some level of support.  The RES-E Directive signals that harmonised EU support measures may be brought forward as early as end 2005. It is essential therefore that any national support mechanism gives sufficient long term security to the market to ensure projects can commence the preoperational phase with some certainty while maintaining sufficient flexibility to incorporate changing economic conditions in the consumer interest and incorporate any binding EU harmonisation measures on support. 

A number of different measures can be employed to stimulate the development of renewable energy generation capacity in any market sector.  Figure 8 places various policy instruments into discrete categories. It is useful in conceptualising the wide variety of instrument possibilities.
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Construction or investment incentives such as accele
ated depreciation. tax advantages or subsidies may lead
(o the construction of a_significant number of new
renewable power plants. However. 4 strong focus on
capacity installations might resul in the construction of
projects with lttle productive efficiency. Production
incentives, in contrast, help (o specially stimulate the
development of efficient projects, resulting in 4 higher
output of clean energy per supporting capital involved.

Fig. | gives an overview on the typology described
above. The basic mechanisms of the three currently most
important policy instruments will be explained in the
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Fig. 1. A typalogy of plicy instrumerts.

(Clulow. 1999) or the similarly structured. Irish Alter-
native-Energy-Requirement. Project developers are bid-
ding within technology bands for long-term contracts at
a fixed price. The winners of the tender are selected on
planned generation costs. Sales prices are fixed at the
cost level of the last approved bidder.

Renewable portfolio. standards (RPS) (quota): A
renewable portfolio standard sets—usually legishtive-
ly—a target in terms of a certain percentage contribu-
tion (quota) from renewables in electricity supplies.
Electricity distributors or another party along the
supply chain are held responsible for meeting this
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Figure 8. Schematic of various RE policy mechanisms. [4] [N. Enzensberger et al. / Energy Policy 30 (2002) 793–801]

It is a widely held view that market based mechanisms provide the most economically efficient means of achieving renewable energy policy objectives.  Market-based mechanisms are those that enhance private sector interest in a field through some form of economic incentive, as opposed to command and control instruments, such as the Integrated Pollution Prevention and Control (IPPC) rules, that achieve policy objectives through direction. These include fiscal measures, subsidy measures, and obligations imposed on market players, and can be expected to be the principal means of achieving Ireland’s targets. Market based mechanisms can be roughly categorized in terms of how they address the market, providing an incentive based on output by offering a price support directly or indirectly, or as a means of upfront capital support.  The focus of this consultation exercise is on the options for direct price support mechanisms.  However, the interaction between those options and secondary support measure options, such as indirect price supports - emissions trading and carbon taxes, tax incentives and capital supports, will be an important consideration in the design of policy going forward.  Secondary support options are discussed in Annex 7.

Most direct price support schemes for renewable energy electricity production have an element of obligation.  The Government obliges the public (exchequer), consumers (electricity account holders), or electricity suppliers to purchase renewable energy sourced electricity.  An obligation to pay a specific price creates a supply-push mechanism.  If the obligation is in the form of an imposed target, it creates demand and is thus a demand-pull mechanism.  A public interest benefit common to both is that because they are paid on production of electricity rather than construction of capacity, the environmental benefits to society are ensured.  Four mechanisms commonly being applied at present are examined below.  It is likely that mechanisms to reach the 2010 target will be selected from amongst these.

4.2 Option 1 Supply push - competitive tender

The competitive tendering system operated under the AER programme in Ireland is an example of a government administered competitive tender programme.  The Department of Communications, Marine and Natural Resources administers the programme by periodically inviting tenders for specified amounts and types of RES-E capacity from private developers at or below cap prices.  Once tenders have been submitted and adjudicated, the Department awards the winning tenders and obliges ESB CS, via CER, to contract to purchase all of the electricity output of each winning project at the tender price, with an adjustment for inflation, for up to 15 years.  ESB CS is allowed to recover the premium paid for AER contract generation above the CER designated best new entrant price from consumers through a public service obligation levy.  Thus the obligation to purchase alternative energy sourced electricity  is eventually on electricity consumers.

The mechanism has benefits for Government and consumers in that the competitive element of the tender process encourages the least cost development of renewable sourced  electricity in each technology band.  Additionally the Government can control the amount of supported alternative energy capacity that comes on to the system thus limiting the levy on consumers.  The administrative costs and complexity involved in implementing power purchase agreement competitions are relatively low.    

The project developer benefits from a long-term, guaranteed power-purchase contract, which enables the developer to secure finance or  lower cost financing for the project. However in the absence of  regularly scheduled tendering rounds, the intermittent nature of the tender announcements means that developers are not assured of a mechanism being available when they are ready to begin development.

4.3 Option 2 Supply push - fixed feed-in tariff

Fixed feed-in tariffs have been employed in many European countries during the past decade, including Denmark and Germany.  A fixed feed-in tariff involves the government setting a tariff price, or a set of prices for specific technology bands, at which the country’s supply companies or vertically integrated utilities are obliged to purchase all RES-E exported to the grid.  The obligation is on the supply company who will in turn pass on price premiums paid to consumers in the form of higher retail electricity prices.  

Some of the initial feed-in tariff systems are being replaced with advanced feed-in tariff systems that offer a high premium in the initial years of a project, and decrease over the life of the project.  In some cases the advanced tariff is based on an agreed rate of return and requires an adjustment in the tariff based on returns to the project over an initial period (five years in the French system) so that the agreed return will be achieved over the life of the project.  Other systems fix a tariff relative to the average price of electricity generated in the entire system.  The Spanish feed-in tariff offers, in addition to a straight fixed feed-in tariff, an option for a fixed price for the “renewable benefit” and a tariff for the remainder of the price that reflects market electricity prices.

The administrative costs and complexity involved for governments in implementing fixed feed-in tariffs are low; however the price paid by consumers may be higher than necessary. As there is no competitive mechanism to determine a fair price, and prices tend to be set for a number of years ahead, there is little scope to reduce the prices paid even when costs are falling. Feed-in-tariffs have typically been used where the market structure is characterized by monopoly suppliers or vertically integrated utilities.  It may not be consistent with liberal markets without some mechanism in place to distribute the obligation of purchasing high priced power equally to all suppliers.

Developers benefit from predictability and consistency provided in a feed-in tariff system if access to the tariff is guaranteed for a reasonable minimum period of time to facilitate long term planning.  Additionally, the fixed price is government guaranteed. The projects therefore have guaranteed cash flows, which increases their borrowing capacity.  

4.4 Option 3 Supply push – production credit

A production credit, implemented as a tax credit, has successfully stimulated the production of significant levels of new renewable (primarily wind) energy electricity generating capacity in the USA in recent years.  This mechanism obliges the exchequer to accept production tax credits, earned by corporate owners of renewable energy projects for each unit of production exported to the transmission system, which can be used to reduce the owners’ federal tax liability in the year of production, or carried forward to be used against future tax liabilities for up to 20 years. Production tax credits (PTCs) in the US are given for the first 10 years of production and are a fixed price fully index linked to inflation.  Similar mechanisms employed in other countries provide a direct payment of the production credit to generators.

Government benefits from a mechanism that is administratively low cost and low complexity, which does not require any initial outlay, and which only creates an obligation when the benefit sought is achieved, i.e. when renewable energy sourced electricity  is generated.  As with the feed in tariff, if no means to decrease the premium exists, the price paid by consumers may be higher than necessary.  As the mechanism does not limit the total capacity that can take advantage of the production credits, continued success may put pressure on grid systems that may quickly reach the limit at which renewable intermittent generation has significant implications for the operation of the system.  This is occurring in the state of Texas where windfarms are being asked to constrain export to the grid.

Developers/owners benefit from an additional source of cashflow that can be used to attract high debt capacity and has successfully attracted non-recourse debt in the USA.  Accessing the benefit through a tax credit requires an equity provider with a large tax base (only strategic investors have filled this role in the USA where a handful own a large portion of new capacity).  Where such investors are scarce or not fully informed of the opportunity, there is limited competition among equity providers and thus the price of equity may be too high.  If access to the tariff is generated for a minimum period, developers benefit from policy certainty.  A production credit that is not guaranteed for more than a few years will not provide sufficient predictability to industry and development will be concentrated in periods when the expiration of the tariff appears imminent.

4.5 Option 4 Demand pull – renewable obligations and tradable renewable credits

Renewable obligations, sometimes referred to as renewable portfolio standards (RPS), set targets, typically percentage targets, for consumption of electricity that should be sourced from renewable or good quality CHP generation.  The target is then legally imposed on supply companies who are obliged to give proof that the targeted percentage is reflected in their purchases of wholesale electricity generation or pay a penalty for any shortfall.  This creates artificial demand for renewable generation.  If the capacity for renewable electricity generation is not yet capable of supplying the total system target, the price of renewable generation will be driven up to the level of the penalty and possibly beyond.  This price should be high enough to attract new capacity to the market until such time as the capacity installed can meet the obligation at a price determined by the market.  

Renewable obligation systems are often accompanied by a tradable renewable certificate scheme. Tradable green credits schemes recognise that the value of renewably generated electricity can be separated into at least two parts: the physical electricity generated and the social benefit to generating such physical electricity from renewable low and no emission sources.  An official body given authority to issue credits gives a uniquely numbered tradable renewable credit (TRC) to the green generator when a meter measures that the electricity generated has been either used or has reached the electrical grid. The generator receives payment for delivery of the physical electricity from the supplier to whom the power was sold.  He can also sell the TRC to either the same supplier or to another body that wishes to purchase the renewable benefit of the power sold either voluntarily, or to meet a renewable obligation imposed.  It should be noted that currently in all EU systems where tradable credits are used to meet an obligation, only domestically generated credits are accepted.
In addition to demand created by a renewable obligation, the demand for green credits can come from those who are voluntarily willing to pay a premium for green electricity.  Another means of stimulating demand is to provide a tax break to consumers for the purchase and use of green power, or to place the renewable obligation on consumers.  Where an obligation or tax benefit is placed on consumers, it is most efficient to administer the scheme through the supplier, as creating trading accounts for individual domestic and small business customers would require substantial additional administrative expense.
The competitive element of an obligation system will support the least cost projects once targets are met, providing government with assurance that consumers are not overburdened by governments’ renewable energy objectives. The tradable nature of TRCs (given sufficient liquidity) allows the market to find an appropriate equilibrium price that should be an efficient means of supporting renewable generation.  Government can control the targets and thus the amount of intermittent capacity that the grid system will be required to integrate.  Renewable obligations and tradable credits will favour the lowest cost renewable technology to the detriment of less mature technologies unless separate obligations for specific technology bands are implemented.  Unless control systems for tracking TRCs are diligently adhered to, there is a risk that TRCs could be double counted.  Because there is a requirement of proof of compliance, the administrative cost to both government and to the supply companies obligated is higher than other forms of obligation.  A robust registration system that precludes double counting of tradable credits can help to mitigate the administrative burden.
Where long-term government commitment is evident, obligations and a tradable credit scheme provide a degree of long term policy stability to developers, owners, suppliers and financers.  A renewable obligation however does not in itself provide sufficiently secure revenues or price stability for projects to attract debt finance.  Projects will need to enter long-term purchase contracts with suppliers in order to have the security required for bank debt.  An obligation will not necessarily be sufficient incentive for supply companies to enter a long term power purchase agreement when customer contracts are not long term and there is the potential that lower cost renewable generation will be available in the future.  International experience has shown that suppliers are willing to enter into long-term power purchase agreements. However the future price of renewable generation under such agreements is not transparent.  Tradable credits will not provide a secure revenue stream unless some secure underlying demand, such as an obligation, exists. Where there is a monopoly supplier or a small  number of suppliers with significant market power  an obligation and tradable credits scheme may not be effective if competition amongst purchasers is limited.  

4.6 Further Issues for Consideration

4.6.1 Obligations are often made for specific technology bands, or clusters of technologies that have similar characteristics and cost structures.  This allows different pricing and targets to be applied to different bands, which effectively segments the market and facilitates giving extra support to less developed technologies.  Technology bands will need to be considered in the design of future policy if several technologies are to grow market share.

4.6.2 Any support mechanism must be cognisant of state aids rules. The European Commission has determined that the combination of the current AER programme and the levy collection mechanism is state aid. The relevant guidelines indicate a European Commission preference for support measures not exceeding 10 years. The European Commission will however accept longer periods where it is justified e.g. AER V & VI.

 The current support mechanism obligates ESB CS and reimburses ESB CS through means of a PSO paid by all customers.  This obligation may not be sustainable in the context of ESB CS being committed to reduce their market share.  The proportion of total electricity sourced from renewable and intermittent generation which ESB CS is required to purchase will increase as their market share decreases and this could have implications in a liberalised market. The means for distributing obligations and reimbursing obligated suppliers, where not intrinsic to the support mechanism, must therefore be considered.

4.6.3 The issue of inflation must also be considered.  Ireland has in recent years experienced higher inflation than the EU average.  Wage inflation was a component and has had an impact on the operating cost of renewable energy plants.  Local inflation is less of an issue in terms of ongoing capital costs (i.e. debt service costs) because financial lending rates are based on Euro zone reference rates and thus reflect European inflation, which has been relatively low in recent years.  The direct support mechanisms used in Ireland have typically been fully indexed to an inflation index to provide protection against erosion of the project owner’s revenue over the period of support.  This provision is not offered in many of the mechanisms used in other European countries.  The appropriate treatment of inflation protection must be considered in future policy.

4.6.4 The renewable energy market in Ireland to date has attracted primarily small and medium sized companies and individuals.  Renewable energy markets have seen a general trend internationally, and particularly where project sizes are large (i.e. greater than 100 MW wind farms), away from small players to larger market participants.  Some mechanisms can be employed to encourage small participants, such as community investment schemes.  Some price support mechanisms may encourage large players and disadvantage small.  The impact of mechanisms on smaller participants should be a consideration in evaluating the options available depending on the policy objectives established.

4.7 Meeting key design objectives

To date Ireland has used a competitive tender system, the Alternative Energy Requirement programme, along with various secondary supports including grants and tax incentives, to stimulate renewable energy development with varying degrees of success.  Success rates for previous AER rounds vary from 75% of capacity offered contracts under the programme being commissioned in AER I to 25% in AER III.  Success rates were largely dependent on projects receiving planning consent and on secondary supports available, particularly capital supports.  To meet future targets, Ireland has a choice between continuing the AER programme or some modification thereof, or employing either a feed-in tariff (fixed or advanced), a production credit, or a renewable obligation with or without tradable renewable credits. 

Ireland will need to decide an appropriate mechanism to deliver a selected target to 2010 and beyond.  Key design objectives for industry and for government will help ensure that the targets are met at least cost to consumers while ensuring fair returns to investors.  Industry players would prefer a mechanism that provides certainty that a policy will be in place over the medium and longer-term.  Industry will also look for a mechanism to provide price certainty over the term of a project to facilitate financing and to minimise or transfer risk. Different mechanisms have had differing levels of success at stimulating significant levels of capacity growth.  The effectiveness of a policy in this regard will be a consideration but should be examined in the context of other indirect supports and barriers e.g. access and cost of finance, cost and access to the network, planning issues etc that could also influence market penetration.  The policy should also minimse the effect of a mechanism on the cost of electricity to consumers, which could lead to a preference for competitive measures as market determined pricing should ensure that subsidies are not excessive.  The cost and complexity of implementation and administration efforts required by government will also need to be considered.  The table below gives an indication of how well the mechanisms investigated are expected to meet some key objectives.  This table is provided to stimulate debate only and it should be noted that not all desirable attributes are considered.
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Figure 9. Policy objectives and mechanism options matrix
There is considerable international experience with a variety of financial support mechanisms to stimulate the deployment of renewable energy technologies. The two most widely used mechanisms to support renewable energy in the electricity market in Europe historically have been feed-in tariffs (Austria, Denmark, France, Germany, Greece, Portugal, Spain) and competitive tender programmes (UK, Ireland and France).  More recently some countries have migrated to national green certificate systems fulfilling a renewable obligation (Belgium, Italy, Sweden, UK)..

Denmark offers examples of the concurrent application and integration of different market mechanisms.  Competitive tendering is intended for further off shore wind. Feed-in tariffs are being used to maintain capacity growth while transitioning to a new mechanism. Further discussion of European experience with the above mechanisms is included in Annex 8.

5 IRELAND’S OBLIGATIONS UNDER THE “RES-E DIRECTIVE” i.e.  
Directive 2001/77/EC of the European Parliament and of the Council of 27 September 2001 on the promotion of electricity produced from renewable energy sources in the internal electricity market (O J L 283 , 27/10/2001 P. 0033 – 0040)
5.1 Introduction

The RES-E Directive requires  member states to contribute to goals to increase the consumption of renewable energy sourced electricity within the EU. The consumption targets, contained in the Annex to the RES-E  Directive, are individual to each member state .  Although the explicit obligation in the RES-E Directive is to increase consumption, in reality, the obligation, at the EU level, is to increase generation proportionately. 

The other goals of the RES-E Directive are to redress various barriers to the increased deployment of renewable energy technologies in electricity production over time. The overall EU target stems from proposals initially put forward in the (EU) “White Paper on Renewable Energy Sources
”

The preliminary nature of the Directive is demonstrated by the requirement on member states to publish reports which will in turn inform a future EU Commission report/s which may include proposals for additional market interventions to support renewable energy technologies.

5.2
White Paper Proposal

The “White Paper on Renewable Energy Sources” proposed the overall goal of achieving a 12% penetration of renewables in the energy market by 2010, a doubling of the then contribution. The White Paper proposal formed part of the basis for the development of the RES-E Directive, which calls for the renewables share of the combined EU electricity market to reach 22% by 2010.  

5.3
RES-E Directive Goals

The key goals in the RES-E Directive for Ireland, related to possible future renewables policies, targets and programmes, are summarised below. They cover activities which the RES-E  Directive requires “shall” be carried out and also activities which are permitted, i.e. “may” be carried out in fulfilment of the obligations. The goals addressed to Ireland are summarised in section 5.4 below  by reference to the numbered Articles of the Directive. The duties arising in transposing the Directive and related issues are outlined in section 5.5.  Additional comment on the Articles follows in section 5.6. The full text of the Directive is at Annex 10.

5.4
Requirements of the RES-E Directive 
5.4.1
 Requirements at the national level  - Article 3
Member States shall:

· take appropriate steps to encourage greater consumption of electricity from renewable energy sources (RES);
· adopt and publish a report, every five years; setting national indicative targets taking account of the 13.2 % indicative target for 2010 and national commitments in the context of Kyoto protocol; and 

· publish a report every two years analysing success in meeting the targets. 

5.4.2 Guarantee of Origin of Electricity from RES Article 5
Member States shall ensure that :

·  the origin of electricity from RES can be guaranteed reliably and accurately;

· a guarantee of origin is issued to this effect in response to a request; 

· measures are taken to ensure the reliability of the system.

5.4.3 Administrative Procedures Article 6
Member States or competent bodies shall evaluate the existing legislative and regulatory framework with regard to authorisation procedures  (or other procedures laid down in Article 4 of Directive 96/92/EC) which are applicable to electricity production plants from RES with a view to:

· reducing the regulatory and non-regulatory barriers;

· streamlining and expediting procedures at an appropriate administrative level;

· ensuring that the rules are objective, transparent, and non- discriminatory taking into account the particularities of the various renewable energy technologies.

Member States shall publish a report on the evaluation indicating the actions taken and the stage reached in:

· coordination between the different administrative bodies as regards deadlines, reception and treatment of applications or authorisations;

· drawing up possible guidelines for the activities and the feasibility of fast track planning procedures;

· designating an authority to act as a mediator in disputes between authorities responsible for issuing authorisations and applicants for authorisations.

5.4.4 Grid System Issues Article 7
Member states shall take the  necessary measures, without prejudice to the maintenance of reliability and safety of the grid, to:

· ensure that transmission system operators (TSO) and distribution system operators (DSO) guarantee the  transmission and distribution of electricity from RES;

· ensure that TSOs give priority to RES when despatching electricity insofar as the electricity system permits; and 

· may provide, if appropriate, for priority access to the grid system for electricity from RES.

Member States shall put in place a legal framework or require TSOs and DSOs to:

· set up and publish their standard rules relating to the bearing of costs of technical adaptations, such as grid connections and grid reinforcements which are necessary  to integrate new producers where the rules are based on objective, transparent and non-discriminatory criteria, and may, where appropriate, require TSOs and DSOs to bear in  full or in part, the costs  of doing so;

· provide any new producer wishing to be connected with a comprehensive and detailed estimate of costs associated with the connection, and may allow producers of electricity from renewable energy sources wishing to be connected to the grid to issue a call for tender for the connection work;

· set up and publish their standard rules relating to the sharing of costs  of system installations, such as grid connections and reinforcements, between all producers benefiting from them enforced by a mechanism based on objective, transparent and non-discriminatory criteria;

· where appropriate ensure that fees charged for the transmission and distribution of electricity from RES plants reflect realisable cost benefits resulting from their connection to the network such as could arise from direct use of the low-voltage grid.

Member States shall:

·  ensure that the charging of transmission and distribution fees does not discriminate against electricity from RES and in particular that produced in peripheral regions, such as islands and regions of low population density;

· report on the measures to be taken to facilitate access to the grid system in the report on the evaluation of administrative procedures and in that report examine the feasibility of introducing two-way metering.

In addition to placing obligations on the member states the RES-E Directive also places a number of obligations on the European Commission mainly in relation to analysing and reporting on the policies and member states compliance with the Directive’s requirements. 

5.5 Transposition of the RES-E  Directive into national law.

5.5.1
The purpose of any  Directive is defined in the EU Treaty as -

“A directive shall be binding, as to the result to be achieved, upon each Member State to which it is addressed, but shall leave to the national authorities the choice of form and methods.”

5.5.2
Transposition is therefore primarily about delivering the results demanded by the Directive. The most appropriate means of doing so is a matter for each member state.  In order to properly interpret the results to be achieved it is necessary to interpret the Articles of the Directive in conjunction with the preceding Recitals e.g., Recitals 10 and 11 clarify the function of the guarantees of origin required by Article 5.

5.5.3
In transposing the RES-E Directive it is also important to distinguish between obligations which   member states “shall” implement and discretions which  member states “may” exercise without contravening the Directive. In examining obligations which each member state must implement it is necessary also to distinguish between obligations which member states shall bring into direct effect and reports which member states shall publish for the purpose, primarily, of assisting the EU Commission in developing future proposals, if necessary. 

5.5.4
 In addition, in this consultation process, there is unavoidable convergence between the duties of the Department of Communications, Marine and Natural Resources and the ongoing independent functioning of the Commission for Energy Regulation.  This is addressed in more detail in the following comments on individual Articles of the RES-E Directive where the potential convergence is most apparent.

5.6
Interpreting the RES-E Directive
The following text  comments on the provisions of the  Directive for the purpose of prompting debate. 
5.6.1.
 Article 1

Article 1 reveals the purpose or scope of the RES-E Directive. It acknowledges it is a preliminary Directive and further Directives will or may  be required.  In other words there is no expectation this Directive alone will resolve all the challenges facing the RES-E market.

5.6.2
Article 2

This Article contains key definitions of renewables, biomass, etc.

5.6.3 
Article 3

Article 3 sets progressive or recurring administrative tasks to ensure member states take the steps necessary to deliver the targets specified. The tasks are to be reported publicly in a harmonised way by all member states. This will allow the EU Commission in turn to examine and report publicly on the progress made by all member states against common benchmarks.

5.6.4 
Article 4

This is addressed to the EU Commission to present a report on the effectiveness of support schemes and propose a framework for such schemes.

5.6.5 Article 5

Article 5 obliges  member states to issue, on request,  guarantees of origin of renewable sourced electricity. It should be noted “on request” does not mean “on demand”. Discussion are ongoing across Europe about an appropriate frequency e.g. weekly, monthly, bi-monthly etc.

The Article makes clear the sole purpose of the guarantee is to allow producers to reassure consumers that the electricity purchased is associated with generated RES-E. In order to avoid any possible confusion with green credits or certificates Recital 12 makes clear guarantees of origin must be distinguished from exchangeable green certificates. 

In Ireland, at present, green electricity suppliers are licensed as such by the Commission for Energy Regulation and purchasers are therefore assured the product purchased is related to the generation of a comparable amount of green electricity over time. In addition RES-E crossing the interconnector to/from Northern Ireland is tracked by the markets regulators. By this means customers are reassured as required by the Directive 

at least administrative costs to the competent authority of the State and also at least administrative cost to generators and/or suppliers where the guarantee of origin has no intrinsic value.

Respondents should therefore be conscious of the limited function of the Guarantee of Origin,  the current means of green accreditation  and that the certificates need only be issued on request.  Respondents, interested in this particular issue,  may therefore wish to indicate any foreseen additional benefits of guarantees of origin above the current assurance to consumers, indicate their likely demand for such certificates and the  appropriate period covered by the certificate  and the appropriate fee to cover the additional costs e.g. a fee per item or a universal/annual fee.

5.6.6
Article 6.

Article 6 calls on member states or any competent body appointed by the member states to evaluate and report on the existing legislative and regulatory framework relating to authorisation procedures for renewable plant. It  should be noted the obligation is only to report on  these issues. The issues to be reported on “specifically” are elaborated in paragraph  2 viz -

· “coordination between the different administrative bodies as regards deadlines, reception and treatment of applications for authorization”
· drawing up possible guidelines for the ….. feasibility of a fast-track planning procedure for producers of electricity from renewable energy sources.
· the designation of authorities to act as mediators in disputes between authorities responsible for issuing authorisations and applicants for authorisations.
Paragraph 3 of this Article reveals the short-term purpose of the reports required of member states. The purpose is to assist the EU Commission in determining, in the future, the best practice in resolving the actual or potential impediments identified in this Article. Respondents will be aware a “one stop shop” for applications is already available in Ireland; planning guidelines for windfarms are already under review, more general planning rules have not proven a barrier to progress measured against targets and an appeal procedure from CER decisions is already accessible.

5.6.7
Article 7.

This Article addresses both grid access and costs issues. It  is appropriate to address these issues separately. As stated previously there is, of necessity, convergence between the duties arising for the Department of Communications, Marine and Natural Resources to ensure the RES-E Directive is properly transposed and the independent functioning of the Commission for Energy Regulation (CER).   Under the Electricity Regulation Act, 1999, as amended,  the CER has a number of functions in relation to the operation of and access to the transmission and distribution systems.  The CER is currently examining the issue of priority dispatch for RES-E (Article 7.1) in the context of the review of the new market arrangements for electricity and related matters.  The system operators are required to publish their standard rules relating to connection costs (Article 7.2), including shared costs (Article 7.5) based on objective, transparent and non-discriminatory criteria that are approved by the CER.  System operators may be required to bear some or all of the costs of connection and grid reinforcement (Article 7.3).  In addition, network operators must provide generators with a detailed estimate of the costs associated with connection (Article 7.4). Comments on the operation of the existing system in the context of transposing the RES-E  Directive are welcome. General comments on the operation of the existing system without reference to transposition of the Directive are inappropriate and should instead be addressed to the CER directly. Moreover submissions impacting on the statutory duties of the CER will ultimately be referred onto the CER for consideration. 

Article 7 par 1. 

This paragraph challenges member states to strike a balance between priority access and dispatch for RES-E projects while maintaining the reliability and safety of the grid. 

Proponents of new demanding targets for undispatchable technologies, in particular, are invited to dwell on the maximum capacity, and therefore the maximum realistic target, a reliable (i.e., continuous and affordable) electricity supply system can accommodate and whether that can be increased if provision is made for constraining off
 (see for example the Ofreg/CER funded study “The impacts of increased levels of penetration on the electricity systems of the Republic of Ireland and Northern Ireland: final report”  where  it   identifies  the need to progressively  constrain off in order to accommodate increased levels of wind penetration on the system). The issue of constraining off or non-firm status arises in this document in particular in addressing future targets and investor confidence in future support mechanisms.   

Article 7 pars 2, 3, 4, 5 & 6.  

These paragraphs address issues related to costs, cost minimisation and transparency of costs centers. Respondents are again reminded of the independence of the CER in these matters. Respondents should therefore comment on future steps which should be taken to give effect to these provisions in the context of further transposing the RES-E Directive. Any response which is a comment on current rules or practice without reference to future actions justified by the RES-E Directive will be redirected to the CER.

Article 7 par 7

This paragraph requires the report under Article 6 to include consideration of facilitating access to the grid and the feasibility of two way metering.

Articles 8, 9 & 10.

Article 8 relates to duties of the EU Commission. Articles  9 & 10 are essential procedural requirements.
6 CONSULTATION RESPONSE PROCESS AND TIME-SCALE

6.1 There are a very large number of assumptions, statements and proposals in this consultation document. The public is invited to submit comments, proposals and recommendations in response to any aspect of the document or related issues. 

Responses are requested by Friday, 27th February, 2004. Your comments can be returned to mailto:renewables.consultation@dcmnr.gov.ie by e-mail or by post to “Sustainable Energy Division, Department of Communications, Marine and Natural Resources, Leeson Lane, Dublin 2, Ireland” marked “consultation response”. Responses may be published or might otherwise be disclosed in response to any Freedom of Information requests. Respondents should assume requests will be made under the freedom of Information Act for sight of submissions made and take their own advice accordingly.

Reponses should follow the template set out below so as to facilitate the Department in considering alternative proposals in separate modules.

I. Policy goals [Section 2.1]

· Comments, by way of proposed goals (including objectives) of a future renewable energy policy for Ireland e.g., environmental protection, climate change mitigation, security of supply, development of indigenous industries, rural development, least cost achievement of targets, etc. Each proposal should be justified and defined where appropriate e.g., if support should concentrate on “community projects” e.g. is “community” any person living in the community where a project is located,  should a project be owned by “x” members of the community or should a project be in the ownership of a non-profit making trust i.e., any profits are invested in the Community but cannot be paid to any individual as a reward.

· Suggestions on performance indicators which may mirror the objectives to measure a policy’s success at achieving goals 

· Views on consumer concerns/competition issues e.g. impact of the cost of the  Public Service Obligation or whether policy objectives should steer support mechanisms away from a PSO levy?

II. Future targets [Section 2.2]

· Comment, by way of  proposed future targets are welcome.  Detailed comments including technology breakdowns and volumes, are requested in the following format: 

(i) state category e.g. wind by type (e.g., small scale wind, large scale wind, offshore wind, biomass by type (e.g., agricultural residuals, forestry residuals, energy crops, landfill gas etc, solar PV, “others” please specify.

(ii) state volume e.g. “X” MW installed capacity by 20XX or  additional “Y” MW/per annum to 20XX or  “Z” TWh/year

· Give justification of targets presented including discussion of reasonableness, attainability, interests of consumers/developers/investors, etc. bearing in mind the differences in technologies in terms of intermittency of resource and the effect thereof on relative cost premia of RES-E produced. Respondents may also comment here on any related conditions which should be applied e.g. min size /max size of projects in any category or minimum specifications for turbines in any category e.g., it is reasonable to say in competitive tendering the process itself directs developers to least cost turbines irrespective of development of enhanced turbine features over time. Respondents are reminded of the purpose of ensuring a uniform template for responses. The subject of constraining off is addressed  under “Support Mechanisms” discussed below.

III. Barriers to RES-E deployment [Section 3]

Comments on all existing and anticipated barriers, including those discussed in this document, and means to address them are welcome.  Specific comments on the areas detailed in Section 3 of the document are invited.  However there is no need to duplicate here any issue dealt with more specifically under the sections on “Support Mechanisms” and “Requirements under the RES-E Directive” outlined below.

IV. Support mechanisms [Section 4]

(A) Alternative Support Mechanisms 

Comments are welcome on the four mechanisms discussed in Section 4 above or any alternative models or concurrent support measures, which may include those discussed in Annex 7, over the period to 2020.  Suggestions may consider a phased approach where a particular measure is preferred in the short term, with an alternative measure being adopted over the medium term.

Respondents are requested to rank alternative support mechanisms as demonstrated in the following table.  Developers and investors are requested to provide indicative prices required for their technology for each support measure for projects commissioned in the in the near and longer term. 

	Preferences ranked


	Mechanism
	Short term

 (5 year horizon)

cent/kWh
	Long term 

( (“Y”) year horizon, please specify “Y”)

cent/kWh

	1
	Mechanism “A” to be specified  -
	“x” cent/kWh
	“x” cent/kWh

	2
	Mechanism “B” to be specified 
	“x” cent/kWh
	“x” cent/kWh

	3
	Mechanism “C” to be specified 
	“x” cent/kWh
	“x” cent/kWh

	4
	Mechanism “D” to be specified 
	“x” cent/kWh
	“x” cent/kWh

	5 etc
	Mechanism “E” to be specified  
	“x” cent/kWh
	“x” cent/kWh

	
	
	“x” cent/kWh
	“x” cent/kWh


It is acknowledged forecasting future prices is of its nature imprecise. Any prices supplied in response to the above table will be treated as illustrative only. 

(B) Duration of support mechanisms.

Clearly if debt is significant and providers demand full repayment within the life of the support measure the duration of the support measure is key. Respondents are asked to complete the following table based on the indicative prices supplied in response to the table above which  assumes a fifteen year support mechanism where the duration of each support mechanism is diminishing across the columns. 

	Preferences ranked


	Estimated 

    price              cent/kWh assuming 5 year support mechanism
	Estimated price cent/kWh assuming 8 year support mechanism
	Estimated price cent/kWh assuming 10 year support mechanism
	Estimated price cent/kWh assuming 12 year support mechanism
	Estimated price cent/kWh assuming 15 year support mechanism

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5 etc
	
	
	
	
	


Again it is acknowledged prices are illustrative only. However respondents should justify rising prices as the duration of any support measure lessens. 

(C) Technology or regulatory developments. 

Respondents should, where it is favourable to a technology proposed, bring to notice any regulatory or technological developments predicted . If for example a major technological development is predicted in a currently higher cost technology  it is expected this would be demonstrated in a reduction from the short term unit price year “X” prices in developing a table as outlined in “A” above. 

(D) Constraining off/non-firm status.

Constraining off is an issue which can be identified and debated as a barrier or as an impact on future targets or as an issue arising in the context of future support mechanisms Constraining off could be a regulatory requirement for both firm and non-firm technologies. Ultimately if the issue is not addressed to the satisfaction of investors when considering market mechanism it will fail to deliver new projects. Accordingly and for the purpose of a uniform template for responses, comments on the issue are requested in this section.

(E) Others.

Under this heading respondents are invited to list by subject any other issues which they consider pertinent to support mechanisms. 

(V) Requirements under the RES-E Directive [Section 5]

Please comment under the following headings by  reference to the sequence of Articles in the RES-E Directive.:

(A)  Article 1 this is a procedural article setting the scope of the Directive. No detailed comment is anticipated

(B)
 Article 2, contains definitions. 

(C) Article 3 addresses national indicative targets to member states. The major issue “future targets” will be addressed  by respondents under the “national targets” heading listed above. However respondents are free to comment here on any residual issues within this Article. 

(D) Article 4. This Article is primarily about possible EU Commission action and no detailed comments are anticipated.

(E) Article 5 Respondents are invited to comment here on Guarantees of Origins bearing in mind their limited function and the alternative audit procedure already available as described in 5.6.5 preceding.

(F) Article 6.  This article addresses certain reports required of member states. This is discussed in 5.6.6 above and all documents are or will be available on the www.dcmnr.ie website shortly

(G) Article 7. This Article addresses grid issues and two way metering. As described in text preceding there is convergence here between the functions of DCMNR and CER. The reports required by Article 6 will also provide additional points for consideration.

(H) Articles 8,9 and 10 - are procedural and no detailed comments are anticipated. 

(i) References

[1]
CER, Trading Arrangements and Renewables CER/03/099, 30th April 2003

[2]
Department of Public Enterprise, Green Paper on Sustainable Energy, September 1999

[3]
Department of the Environment and Local Government, National Climate Change Strategy Ireland, October 2000.

[4]
Enzensbaerger et al., Energy Policy 30, 2002

[5]
ESBI and ETSU, Total Renewable Energy Resource In Ireland Final Report, March 1997

[6]
 Directive 2001/77/EC of the European Parliament and of the Council of 27th September 2001 on the promotion of electricity produced from renewable energy sources in the internal electricity market, 27th September 2001

 [7]
 Energy for the Future: Renewable Sources of Energy, White Paper for a Community Strategy and Action Plan, (COM (97) 599) 26th November 1997 

[8]
Garrad Hassan Impact of increased levels of wind penetration on the electricity systems of the Republic of Ireland and Northern Ireland: Final Report, 11th February 2003

[9]
Sustainable Energy Ireland, Renewable Energy R, D & D Programme Strategy, July 2002

[10]
www.dcmnr.gov.ie/energy
[11]
www.ipcc.ch.


(ii) Illustrative list of other texts considered

CER, Best New Entrant Price 2003, CER/02/242, December 2002


Department of the Environment and Local Government, Wind Farm Development Guidelines for Planning Authorities, September 1996


Department of Transport, Energy & Communications, Renewable Energy – A Strategy for the Future, April 1996


Doherty, Ronan, Quantifying Reserve Demands due to Increasing Wind Power Penetration, Proceedings of 2003 Powertech Conference, June 23rd – 26th, Bologna, Italy.

Dr. Tony Lewis, Marine Institute, A Strategic Assessment of the Irish Wave Energy Resource, April 2000


ESRI: John Fitzgerald, Jonathan Hore & Ide Kearney, A Model for Forecasting Energy Demand and Greenhouse Gas Emissions in Ireland, (Draft) August 2002


European Commission, Aid granted by States Treaty Articles 87, 88 & 89, March 99


European Commission, Guidelines on state aid for environmental protection EC 2001/C37/03 


Directive establishing a scheme for greenhouse gas emission allowance within the Community and amending Council Directive 96/61/EC (COM(2001)581-C5-0578/2001-2001/0245(COD))

Directive 96/92/EC of the European Parliament and of the Council of 19 December 1996 concerning common rules for the internal market in electricity, December 1996


European Commission, Green Paper on Security of Energy Supply (COM (2000) 769)


Marine Institute & Sustainable Energy Ireland, Options for the Development of Wave Energy in Ireland, November 2002


Renewable Energy Strategy Group, Strategy for Intensifying Wind Energy Deployment,  July 2000


Transmission System Operator Ireland, Generation Adequacy Report 2001-2007, March 2001


Transmission System Operator Ireland, Generation Adequacy Report 2003-2009, *November 2003


Wind Power Monthly, Volume 19 No 4, April 2003
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