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EXECUTIVE SUMMARY

Unbundled and tradable renewable energy certificates (RECs) have been proposed as a way to facilitate load serving entity (LSE) compliance under the California Renewables Portfolio Standard (RPS).
, 
  Although California has sufficient resource potential statewide to achieve the aggressive renewable energy targets established under the RPS, the geographic distribution of these resources throughout the state, coupled with existing transmission constraints, strongly suggests that the costs of achieving the RPS goals are likely to differ substantially from one obligated entity to the next.  Furthermore, the ability to integrate renewable energy, particularly intermittent resources, into their portfolios, is likely to vary considerably across LSEs.  Smaller LSEs in particular, may have greater difficulty accommodating renewable energy than the larger IOUs.  The RPS as initially implemented measured compliance on the basis of physical deliveries of renewable energy into an LSE’s service territory.  Although this delivery requirement has since been relaxed, such that renewable energy delivered anywhere into the California Independent System Operator (CAISO) grid now counts towards an LSE’s RPS obligations, high transaction costs associated with managing the ultimate disposition of renewable energy may remain. There is concern that these transaction costs will result in inefficient renewable resource development because once factored into the procurement decision, they render the development of some low-cost resources uneconomic relative to other resources that, though more costly, face lower transaction costs. Changing the compliance rules to allow unbundled RECs is potentially a way by which these costs can be avoided, thus facilitating LSE compliance and the achievement of the RPS goals at least cost.
Under an unbundled and/or tradable REC regime, obligated entities would be allowed to purchase claim over the renewable attributes associated with a unit of energy generated by a renewable facility without having to take ownership or delivery of the energy itself.  This claim, represented by a REC, could then be applied toward the LSE’s RPS goals.  Because they do not take ownership of the energy, the transaction costs associated with managing the final disposition of the energy are avoided.  Importantly, under an unbundled and/or tradable REC framework, an LSE can purchase RECs from renewable facilities largely irrespective of where those facilities are located or where the energy is ultimately delivered.  From the developer’s perspective, the ability to sell unbundled RECs means that the value for the renewable character of their energy is not solely dependent on demand from those load serving entities to which they are able to deliver their energy at low cost.  Under an unbundled regime, developers would be able to sell their RECs to any obligated entity, regardless of their location.  
This is an important result, particularly in the context of California, because of the highly concentrated nature of some renewable resources in the state.  For example, much of the low-cost resource potential is acknowledged to be geographically located in Southern California Edison’s (SCE’s) service territory, far in excess of what it needs to comply with the RPS.  Under the present deliverability rules, the ability of renewable developers in SCE’s service territory to capture the value of the renewable attributes associated with energy produced in excess of what SCE needs to meet its RPS obligations may be significantly reduced.  Obligated entities outside of SCE’s service territory may find it uneconomic to enter into contracts with these developers owing to the costs of managing delivery or remarketing of the energy.  As a result, much of this resource potential could go untapped.  In contrast, under an unbundled REC regime, developers in SCE’s service territory could exploit the demand for renewable attributes from all entities obligated under the California RPS, thus enabling them to capture value associated with their energy’s renewable attributes regardless of whether SCE has already met its RPS targets.  This same argument holds for other renewable resources as well.  By providing renewable developers the opportunity to tap into statewide demand for the renewable attributes of their energy, unbundled RECs can stimulate the development of low-cost resources that would otherwise go unbuilt.
Despite these apparent advantages, there are a number of issues that need to be considered if the state is to commit to an unbundled or tradable REC regime. First, the state needs to assess the extent to which an unbundled or tradable approach to RPS compliance promotes, or conflicts with, the underlying goals sought through the RPS mandate. The portfolio of resources that will be developed under an unbundled regime may not provide the same types of benefits as the portfolio that will emerge under a bundled regime.  Second, the state should have a clear understanding of the generic design elements that govern REC trading and the way these elements are likely to affect the success of the program.  Finally, understanding the challenges unbundled and/or tradable RECs may face in light of the existing regulatory framework and statutory requirements in California is of critical importance as the state contemplates the option of migrating to this alternative approach to compliance with the RPS.  
In considering these issues, California has ample opportunity to learn from the experience in other states, many of which allow obligated entities to apply unbundled RECs toward their RPS targets.  This paper draws on the experience in other states to inform its assessment of the potential role and implications of unbundled and/or tradable RECs in California, most notably Texas, Massachusetts and New Mexico. In addition to these in-depth case studies, staff has also compiled the various statutory and administrative authorities governing key aspects of how RECs are deployed in other states.  This information can be found in Appendix B.
The following provides an overview of the key findings and recommendations contained in this report. 
· Many of the underlying objectives of the RPS program are derived from where renewable energy is produced or where it is delivered, inasmuch as these factors determine where ratepayer dollars flow and which conventional facilities are displaced.  To the extent that an unbundled REC regime results in the development of a different set of renewable resources than would occur under a bundled regime, the resulting benefits are likely to be different.
· At present, it is uncertain how the portfolio of renewable resources used to meet the RPS would change if unbundled or tradable RECs were implemented, and how these differences interact with the end goals sought though the RPS program.  This uncertainty greatly limits the ability of policy-makers to assess the degree to which unbundled RECs may dilute or enhance the benefits sought through the RPS program. 
· California’s existing compliance framework allows for the implicit use of unbundled RECs.  D.05-07-039 changed the delivery requirements such that the renewable energy procured pursuant to the RPS need not be delivered into the service territory of the purchasing utility, but must only be delivered into the CAISO control area.  Regardless of whether the purchasing LSE arranges for delivery of the energy into its service territory or remarkets the energy, it receives credit towards its RPS obligations.  Remarketing of the renewable energy is analogous to an unbundled REC transaction since claim over the attributes is dissociated from the ultimate disposition of the energy.  
· It is unclear if the expanded delivery flexibility adopted in D.05-07-039 has proven effective in increasing the renewable resource options available to obligated entities, or whether it has enabled some renewable projects to proceed that would have otherwise gone unbuilt.  This is an area of additional inquiry the Commission should pursue.
· The Commission should make clear that the expanded delivery requirements allow for the use of shaped and firmed products, provided the renewable energy involved in these arrangements is initially delivered into the CAISO grid, consistent with the delivery rules authorized in D.05-07-039.

· The experience in Texas, Massachusetts and New Mexico suggests that policies regarding geographic eligibility were developed in recognition of the constraints the Interstate Commerce Clause may impose. Limiting the eligibility of RECs to those produced by facilities that deliver into CAISO control area may be desirable in terms of ensuring that the majority of benefits associated with renewable energy delivered under the California RPS accrue to Californians, however any approach to dealing with RECs should take into consideration Commerce Clause concerns.
· The ability to bank and resell RECs reduces the risk associated with REC purchases by providing a means by which the value of excess RECs can be maintained and captured by the purchasing LSE.  The ability to resell RECs also acts as a hedge against the risk of non-compliance by giving obligated entities that have under-procured the ability to procure additional RECs from those LSEs that have over-procured.  However, once a REC is counted toward the California RPS, it must be retired to avoid double-counting.
· If an unbundled or tradable REC regime is established in California, the current provisions allowing unlimited banking should be revisited and changed to a finite time period, consistent with the objective of encouraging market liquidity and ensuring that the RPS provides ongoing and consistent demand for renewable generation.  

· Third-parties, including brokers as well as voluntary market participants, can fulfill an important role in a REC market by reducing transaction costs, underwriting risk associated with renewable energy development, and creating additional demand for renewable energy. The involvement of third-parties will only occur if trading is allowed. Provided an electronic tracking system is operational, the incremental administrative costs associated with third-party participation should be minimal. 
· If unbundled transactions are authorized, the existing long-term contracting requirements imposed on the larger IOUs should remain largely unchanged, with some consideration given to the idea of allowing them to meet some, relatively small, portion of their RPS obligations through short-term contracts. Long-term contracts are critical in facilitating developer financing by providing certainty to the financial community of a stable revenue stream and return on their investments in renewable projects.  Long-term contracts, specifically fixed-price contracts are also critical if renewable energy purchased under the RPS is to provide price hedge benefits.   
· In applying the RPS to energy service providers (ESPs), community choice aggregators (CCAs), small utilities, and multi-jurisdictional utilities, the long-term contracting requirement should be significantly scaled back or eliminated whether for bundled or unbundled purchases.  These long-term contracts impose substantial risk on these entities in general and on ESPs in particular. 
· Whether the demand from smaller LSEs will result in new renewable development will depend on the willingness of merchant generators to build on the basis of prospective REC and energy sales on a short-term basis to these entities, and/or the existence of a third-party that will enter into long-term contracts with prospective developers and resell to the smaller LSEs on a short-term basis.  If neither is present, RECs purchased by smaller LSEs will more than likely serve only to reallocate claim over the attributes from existing projects without stimulating new development.  
· Unbundled or tradable REC purchases are not readily integrated into the current process by which the above-market costs of renewable energy are calculated and paid for through the issuance of supplemental energy payments (SEP).  Although not a necessary condition for migration to an unbundled or tradable REC regime, an alternative approach to offsetting the above-market costs of renewable energy should be found in the longer term.  A hybrid approach in which bundled transactions are eligible for SEP funds and unbundled transactions are not appears to create perverse incentives and undermines the degree to which the availability of RECs promotes efficient resource development. A more generic approach of technology- and vintage-specific subsidies may be preferable because it can be applied more uniformly to generators, irrespective of whether they sell their energy and RECs on a bundled or unbundled basis.  
· Insulating ratepayers from excessive costs associated with RPS compliance under an unbundled or tradable REC regime may be better achieved through the creation of an alternative compliance payment (ACP) that obligated entities could pay in lieu of purchasing additional RECs.  The level of the alternative compliance payment would effectively cap the maximum price of RECs to a predetermined level.  To ensure that obligated entities are using ACPs only as a compliance tool of last resort, a process would need to be established to verify that ACPs are the least-cost option available. Unlike compliance penalties, these monies should not flow into the general fund, but should, instead, be used to support additional renewable development.  Instituting this change would require new legislation.
· Similar to the approach taken in Massachusetts, RPS eligible RECs should only be issued to QFs for generation in excess of some level of historical output, to ensure that QFs have an incentive to repower or otherwise expand their generating capacity, without providing them windfall gains at the expense of California ratepayers.
· Migration to an unbundled or tradable REC regime would be greatly facilitated by the availability of the Western Renewable Energy Generation Information System (WREGIS).  Although contract audits may be sufficient to support an unbundled regime, an electronic tracking system is an absolute necessity if the state is to move to a fully tradable program. 
· The manner in which an unbundled/tradable REC regime interacts with emission trading markets will need to be carefully thought out. In particular, in February 2006, the Commission indicated its intent to implement a carbon cap limiting the total carbon emissions produced by the Investor Owned Utilities (IOUs).  Policy makers will need to determine if claim over the avoided carbon emissions associated with renewable energy are transferred with the REC, or if they remain bundled with the energy.  In either case a determination will need to be made regarding the magnitude of these benefits.  This is an issue that should be considered by the Commission as it moves forward with its efforts to implement a load-based carbon cap.  
INTRODUCTION
In the interest of providing additional compliance flexibility under the California RPS, and to facilitate achievement of the RPS goals at least cost, the CPUC is considering the use of unbundled and/or tradable renewable energy credits as an alternative or supplement to the existing compliance framework.
  A REC confers to its holder a claim on the renewable attributes of one unit of energy generated from a renewable resource. RECs are “created” by a renewable generator simultaneous to the production of electricity and can subsequently be sold separately from the underlying energy.  This gives rise to two scenarios: one in which a renewable generator sells their energy and the credit bundled together, and another, in which the energy is sold to one buyer and the renewable credit is unbundled and sold to another.  In the case of the former, the buyer receives both the energy and the credit, while, in the latter, one buyer receives the energy, which has been “stripped” of its renewable attributes, while another buyer purchases the renewable credit. 

In the context of the RPS, the ability to separate the energy from the renewable attributes gives load-serving entities with limited access to renewable energy resources the ability to purchase RECs to be applied toward their renewable energy obligations from renewable generators, irrespective of where those generators are located or where the energy itself is ultimately delivered. This allows LSEs to avoid the costs associated with accommodating physical delivery of the underlying energy and/or the costs associated with remarketing the energy if delivery is not an option.  By removing these transaction costs, obligated entities are given greater flexibility in terms of how and what resources they rely on to achieve their RPS goals, thereby reducing their costs of compliance.
From the developers’ standpoint, the unbundling of RECs provides the opportunity to capitalize on demand for their energy’s renewable attributes on a statewide basis, rather than being solely dependent on demand for those attributes from geographically proximate LSEs.  This outcome is particularly important in circumstances where least-cost resources are highly concentrated in a few geographic regions, such that full development of those resources would far exceed the compliance needs of nearby LSEs.  Once these LSEs have achieved their compliance targets, their demand for additional renewable resources will be determined exclusively on the basis of the energy value of those resources, with little or no value placed on the renewable attributes.  Under a bundled regime, this would limit development of these low-cost resource regions to the extent that investors need to receive more than the price they are able to get for their energy alone in order to support additional project development.  Under an unbundled or tradable regime, developers have the ability to capture the value of the energy’s renewable attributes not just from those LSEs that are proximate to the region, but from LSEs that are located outside of the region, through the sale of RECs.  This ensures that least-cost resources are fully exploited for RPS purposes before more costly resources are developed. 
Despite these potential benefits, there are a number of issues associated with unbundled/tradable RECs in general, and in the California context in particular, which this white paper seeks to explore. Many of these revolve around the concern that unbundling the renewable attributes from the underlying energy may dilute the benefits sought through the RPS program.  In circumstances where the benefits of renewable energy are linked to where or when the energy is delivered or where it is generated, an unbundled REC regime may compromise the underlying objectives.  
The benefits of an unbundled/tradable REC regime derive from the additional purchasing flexibility it offers market participants.  This flexibility is a function of the trading rules that govern activity in the REC market.  Trading under a REC regime, or any credit or permit based trading system, for that matter, can be thought of as providing three types of flexibility: geographic flexibility, temporal flexibility, and participatory flexibility.  The geographic flexibility of a REC regime describes the geographic limits to REC eligibility, in terms of where the energy associated with an eligible REC can be produced and/or delivered. Temporal flexibility defines the time period within which a REC is eligible to be traded relative to when it was created (and thus includes issues related to banking and borrowing), and participatory flexibility defines which entities are eligible to participate. In D.05-11-025, the CPUC characterized this as a binary choice between an “unbundled” REC regime, in which RECs are transferred directly from the renewable generator to the LSE, and then retired, and a “tradable” REC regime in which RECs may be transferred from the renewable generator to any third party, including brokers, resellers, or other financial intermediaries and may be bought and sold multiple times.  That said, there are likely to be other, intermediate approaches in which the ability to participate is still limited to generators and LSEs, but the amount and direction of trading among these entities is less circumscribed. 
In considering these design elements, it is important to keep in mind that California has already made significant progress implementing its RPS program.  The degree to which a new REC-based compliance framework is compatible with the existing structure will bear significantly on whether and how to move forward.  The technical requirements for administering the program must also be considered: specifically, the nature and functionality of the REC tracking system, and how a REC system in California would integrate with other state policies.  To better understand how California might approach the adoption of an unbundled/tradable REC regime, this paper will look to the experience in other states with RPS programs where obligated entities are allowed to apply unbundled RECs toward their renewable energy targets, considering both the regulatory framework under which REC programs were implemented, as well as the results thus far in using REC-based compliance.  In addition, should California policymakers decide to move forward with allowing unbundled and/or tradable RECs to meet RPS obligations in California, this paper will make recommendations on how to proceed. 
BACKGROUND
In September 2002, the California Legislature passed SB 1078, instituting California’s RPS. Under an RPS, obligated LSEs are required to purchase a specific amount or share of the total energy used to serve load from designated renewable resources.
 The California RPS established renewable targets for the IOUs, ESPs, CCAs, small utilities, and multi-jurisdictional utilities.  In addition, though not requiring the municipal utilities to procure a specific percentage of renewable energy in developing their resource portfolios, the legislation requires them to establish renewable portfolio standards that are consistent with the State’s goal of increasing reliance on renewable energy resources.  As originally passed, the RPS required that at least 20% of the energy used to serve load be from renewable resources by 2017.
 In May, 2003, the deadline for achieving the 20% target was accelerated to 2010, pursuant to the Energy Action Plan adopted by the California Public Utilities Commission (CPUC or Commission) and the California Energy Commission (CEC).  Furthermore, in June, 2005, Governor Schwarzenegger signed Executive Order S-3-05, establishing greenhouse gas (GHG) emission reduction targets for the state.
 The key strategies identified by the Governor’s Climate Action Team to achieve these goals include an expansion of the RPS program to include a target of 33% renewable energy by 2020.
Under the legislative and regulatory framework set up thus far, compliance with the RPS requires LSEs to sign long-term contracts with renewable energy developers selected though the RPS solicitation process.  Under this approach, LSEs issue Requests for Offers (RFOs) describing the delivery terms, volume and type of resources that best fit their portfolio needs. Prospective renewable developers respond by submitting bids indicating the resource type, location, size, expected operation date, and the price they are willing to accept, among other details.  Bids are ranked and selected on the basis of least-cost/best fit criteria, with winning bids entering into power purchase agreements and/or a turnkey or buy-out agreement in which the LSE assumes ownership of the facility at some point.  The current solicitation process requires the utilities to issue RFOs for contract terms of 10, 15, or 20 years, although short-term and bilateral contracts are eligible under the RPS, subject to CPUC approval.
As originally implemented, the regulatory regime required energy procured through the RPS solicitation process to be delivered into the service territory of the purchasing utility. However, given the inequitable endowment of renewable resources across service territories and existing transmission constraints, this requirement was viewed as overly restrictive. In D.05-07-039, the Commission changed the compliance framework to allow delivery of the renewable energy anywhere in the CAISO control area.
  Rather than having to arrange for the physical delivery of renewable energy procured pursuant to the RPS into their service territories, obligated entities can instead remarket the energy to other service providers and still get credit under the RPS provided the energy was initially delivered into the CAISO grid.  This allows them to look more broadly for renewable projects they can contract with for purposes of the RPS.  Although this approach still imposes some transaction costs associated with remarketing, these costs are theoretically much lower than those associated with the original, more restrictive delivery requirement.  
At the present time, only the IOUs are actively participating in the state RPS program.  However, as noted above, the legislation imposes the same renewable energy obligations on ESPs, CCAs, small utilities, and multi-jurisdictional utilities.
  Given their relatively late start in procuring renewable resources, meeting the 20% by 2010 deadline is likely to be challenging, especially in light of existing transmission constraints.  The ability of smaller LSEs in general, and ESPs in particular, to enter into long-term bundled contracts for renewable energy may be limited for a number of reasons.  There may be a mismatch between the amount of renewable energy a small LSE demands and the size of an economically sized renewable project, such that project’s output exceeds the LSE’s needs. In order transform this demand into actual projects, developers would have to cobble together the demand from multiple entities, a time-consuming and potentially uncertain path.   Furthermore, smaller LSEs may be relatively less able to accommodate renewable energy, especially from intermittent resources.  The need to firm
 these resources adds additional costs that may make compliance with the RPS unduly expensive for these entities.  For ESPs in particular, the existing RPS requirements may be especially onerous given the high level of uncertainty regarding the size of their customer base going forward.  In September of 2001, the CPUC suspended Direct Access, thereby preventing ESPs from signing up new customers.  This, coupled with their relatively limited ability to roll additional costs into rates (at least in the short term), make long-term contracts, as required by the existing RPS rules, a particularly risky proposition.  
The ability to comply with the RPS through the purchase of unbundled or tradable RECs would help address some, though not all, of these problems.  Specifically, the costs associated with incorporating renewable resources into their portfolios would be largely avoided, as would the costs of remarketing energy procured under long-term contract.  Unbundled RECs, in of themselves, however, do not resolve all of the problems associated with the RPS as currently implemented.  The risks associated with long-term contracts do not automatically disappear if unbundled REC purchases are allowed, but the long-term contracting requirements remain, such that unbundled RECs are purchased on a long-term basis. Concerns about stranded costs resulting from loss of load would persist. If policy makers are to be fully responsive to the concerns of smaller LSEs they would need to allow unbundled REC purchases on a short-term basis.
However, if smaller obligated entities are allowed to comply with the RPS through short-term energy and/or REC purchases, there is concern that their participation will do little to stimulate additional renewable energy development. The conventional wisdom is that renewable developers need long-term contracts in order to secure financing.  Despite the sizable amount of demand that smaller LSEs represent in aggregate, on an individual basis their reluctance and/or inability to enter into long-term contracts could prevent the market from transforming this demand into additional renewable energy projects.  Furthermore, even if willing to enter into long-term contracts, it is unclear whether the market would be willing to finance new projects given that some of these LSEs may not be credit-worthy counter parties.  Bridging this gap appears to be a fundamental challenge in applying the RPS to these entities in a manner that actually yields incremental renewable energy development.
Despite relatively widespread consensus on the theoretical benefits of an unbundled compliance framework, there is little evidence in the record demonstrating that unbundled/tradable RECs have ultimately facilitated RPS goals or, for that matter, whether any of the various theoretical concerns associated with REC trading are justified. A number of states have active tradable REC programs in place, providing some opportunity to evaluate the extent to which practical experience with RECs comports with the theoretical advantage tradable RECs are thought to offer.  Given the use of unbundled RECs is still relatively new, the collective experience with this compliance tool may not be sufficient to come to any definitive conclusions on its effectiveness.  However, understanding how other states have thought about and dealt with the various issues can only help California as it considers going down a similar path.
We note that there are a number of legal issues that may bear upon the ability of states to establish certain policies related to geographic flexibility in the context of RECs.  For example, eligibility rules which discriminate between RECs on the basis of where the originating generator is located must be evaluated in light of the Interstate Commerce Clause, the General Agreement on Tariffs and Trade, and the North American Free Trade Agreement.
  While this report will identify where these legal issues have impacted policy choices, and present some reasoning regarding how these issues might be approached, a detailed analysis of the legal implications of any particular policy is beyond the scope of the report. 
GOALS OF THE RPS
Any assessment of the efficacy of an alternate compliance regime first needs to understand the end goals of the impacted program.  In the case of California’s RPS, the two touchstone documents that provide insight into these end goals are Senate Bill 1078, which established the RPS program, and Executive Order S-3-05, which identified greenhouse gas emission reduction targets for the state, thus providing the impetus for a potential expansion of the RPS program to include a goal of 33% renewable energy by 2020.  

Article 16, added to the Public Utilities Code pursuant to SB 1078, states the following:

(a) In order to attain a target of 20 percent renewable energy for the purposes of increasing the diversity, reliability, public health and environmental benefits of the energy mix, it is the intent of the Legislature that the California Public Utilities Commission and the State Energy Resources Conservation and Development Commission implement the California Renewables Portfolio Standard Program described in this article. 

(b) Increasing California’s reliance on renewable energy resources may promote stable electricity prices, protect public health, improve environmental quality, stimulate sustainable economic development, create new employment opportunities, and reduce reliance on imported fuels.

(c) The development of renewable energy resources may ameliorate air quality problems throughout the state and improve public health by reducing the burning of fossil fuels and the associated environmental impacts.
Although Executive Order S-3-05 doesn’t specifically mention the RPS program, the Governor’s Climate Action Team identified an expansion of the RPS target to include a goal of 33% by 2020 as a critical element in achieving the greenhouse gas emission reductions.
  Thus the principal objectives of the 33% goal would appear to be more limited than those associated with the 20% goal established in SB 1078. This suggests that a two-tiered approach to unbundled/tradable RECs may be theoretically desirable to the extent that different levels and categories of flexibility under a REC regime impact the objectives sought under each specific target differently.  While such an approach may be reasonable from a purely analytical perspective, from a more practical standpoint it is questionable if the additional complexity that a two-tiered compliance framework would engender is worth the trouble.
The literature also provides insight into the various objectives policy makers may hope to support through RPS programs.  The report “The Renewable Portfolio Standard: A Practical Guide”
, lists the following policy goals that typically motivate implementation of an RPS: environmental benefits, resource diversity benefits, technologies advancement benefits, in-state economic development benefits, and political benefits of responding to public support for renewables.  Interestingly, there appears to be relatively little literature that expressly addresses the impact of unbundled and tradable RECs on the achievement and/or allocation of the underlying goals sought through RPS programs.
REC TRADING RULES
As identified above, there are three dimensions that characterize an unbundled/tradable REC regime: a geographic dimension, a temporal dimension, and a participatory dimension. How a REC regime is designed along each of these dimensions has implications for the efficacy of the associated RPS program in terms of its ability to achieve the specific goals policy-makers hope to realize. A qualitative/theoretical assessment of these implications is provided below.  
Geographic Flexibility
For purposes of this paper, the level of geographic flexibility defines the eligibility of RECs for compliance purposes in terms of where the energy associated with a given REC is generated and/or where the energy is delivered.  In general, the larger the geographic region within which LSEs can purchase RECs to apply against their RPS obligations, the lower the overall costs of compliance should be.  These cost savings are derived primarily from the expanded set of low-cost renewable resources that would be developed under an unbundled REC regime.  In addition, by expanding the number of potential suppliers, expanded geographic eligibility reduces the ability of any participant to corner the market or otherwise exert market power. While from an overall compliance perspective this should reduce costs, there may be concern that unconstrained geographic eligibility will result in a dilution or export of some of the benefits associated with the RPS. 
One of the central concerns with market-based compliance approaches (i.e., those based on tradable credits or permits) is that while they offer the opportunity to achieve compliance at least cost to society at large, such systems are indifferent in terms of the allocation of benefits across members of society.  In other words, no value is placed on more rather than less equitable outcomes if the market is left to decide which resources get developed.  If the allocation of benefits associated with the RPS were completely unrelated to where renewable resources were actually developed or where the energy was delivered, this concern would be purely academic.  For example, increased reliance on renewable energy displaces conventional generation thereby reducing greenhouse gas emissions.  The benefits of these particular reductions are essentially global in nature; where the renewable generation occurs or where the energy is delivered is largely irrelevant.  In contrast, air quality benefits are likely to be less diffuse, largely based on which conventional facilities are displaced by the inflow of renewable energy and the type of pollutants involved.  For other categories of benefit, location plays an even more direct role in determining to whom the benefits accrue.  Economic development benefits, in terms of rents paid to landowners, salaries associated with the construction, operation, and maintenance of renewable facilities, and the accrual of applicable local property taxes, are realized by those localities where a renewable project is located.  Allowing the application of RECs toward RPS goals generated by renewable developers located in regions that are relatively remote from the ratepayers who bear the costs of renewable development may be problematic in that these ratepayers are, in effect, subsidizing economic growth that provides little direct benefit to them.
Closely linked to the issue of where renewable resources will get developed under an unbundled regime is that of what types of resources will be developed.  From a compliance standpoint, the RPS treats all renewable resources the same, such that, for example, a unit of compliance achieved through the delivery of one MWh of energy from a biomass facility is equivalent to one unit of compliance achieved through the delivery of one MWh of energy from a wind facility. This is one of the oft-cited benefits of a relying on an RPS to promote renewable development; it allows the market to choose which technologies are ultimately developed.  However, different resource types are likely to confer different types of benefits, other things being equal.  Assuming the presence of long-term, fixed-price contracts, the value of a renewable resource as a hedge against fuel price volatility is contingent largely on its operational characteristics and what types of facilities it displaces.  For example, if the marginal generator that would otherwise operate is gas-fired, the renewable resource insulates customers from gas price swings.  If instead the marginal generator is coal-fired, the renewable resource insulates customers from coal price swings. These operational characteristics will also impact the type of emissions that are avoided.  If an unbundled approach significantly alters the type of resources that are developed, the benefits that are derived from the program are likely to change as well.    
California Context
Migrating to an unbundled/tradable REC regime creates the possibility that some LSEs will comply with the RPS largely through the purchase of unbundled RECs associated with renewable facilities that are neither located near, nor deliver energy to, their customers. As a result, ratepayers served by LSEs that comply through unbundled RECs will receive fewer of the benefits sought through the RPS program and will, in effect, subsidize benefits that accrue to other ratepayers.  More geographically restrictive eligibility requirements can function to ensure that location-specific benefits are equitably distributed across obligated LSEs and their respective ratepayers.  That said, compliance with the California RPS is already largely divorced from the location of renewable energy projects and the delivery of energy.
Under the existing rules, all that is required for a renewable project to be eligible for RPS compliance purposes is that the energy it produces be delivered into the CAISO control area.  Once delivered into the CAISO control area, from a compliance standpoint, the final disposition of the energy does not matter.  If an LSE purchases energy that is delivered to its service area, it may choose to use the energy to serve native load or remarket the energy to another LSE. If the energy is delivered to another LSE, the purchasing utility again has a choice of remarketing the energy, or arranging to have the power delivered to its service area by wheeling the electricity through the transmission system.  Either way, the energy is treated the same for compliance purposes.  The opportunity to remarket the electricity is tantamount to allowing unbundled RECs.  To see this more clearly, consider the following: if a utility purchases and subsequently remarkets some quantity of energy, by definition another LSE is ultimately receiving the energy, yet the utility that resold the energy retains claim over the renewable attributes.  This is an unbundled REC trade at its most basic.  See Figure 1 below.
Figure 1: Unbundled REC Purchases
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In the left panel, both Utility A and Utility B are meeting their respective load obligations using power generated by conventional facilities. In the right panel, Utility B has contracted with a renewable generator for ten mega watt hours of electricity, but does not purchase the associated RECs. These RECs are sold to Utility A.  In this case, Utility A receives few if any benefits associated with displacing power that would otherwise be produced by its conventional facilities since it is only purchasing the renewable attributes embodied by the RECs, while Utility B receives the actual energy and any attendant benefits.  This figure could also depict a scenario in which Utility A purchases the energy and RECs, but remarkets the energy to Utility B. Note that under the existing compliance framework, Utility A would receive credit for the renewable attributes of the energy despite the fact that it is not actually receiving any of the energy itself. 

Interestingly, as part of SCE’s 2003 interim RPS procurement effort, the Commission approved a contract that bears all the hallmarks of a REC-based transaction involving power produced by Calpine and sold to SCE.  Under the terms of the contract, renewable energy was delivered into NP15 as conventional power while a corresponding amount of power, generated by conventional facilities in SP15, was simultaneously delivered to SCE.  This power was treated as renewable power for RPS purposes and counted toward SCE’s RPS goals.  One could easily look at this as a REC transaction, in which the RECs were unbundled from the renewable power and transferred to SCE to be rebundled with a corresponding amount of conventional power.  This approach, sometimes referred to as an “inter-utility swap,” is, from a practical standpoint, indistinguishable from energy remarketing.  In both circumstances the purchasing utility receives credit for the renewable attributes associated with energy that is delivered to another LSE.

The ability to receive credit for renewable attributes associated with renewable energy provided it is delivered into the CAISO control area also allows obligated entities to take advantage of delivery management strategies that might otherwise be foreclosed to them.  Specifically, using a shaped renewable resource
 under a strict delivery requirement, might undermine the ability of the procuring entity to claim the renewable attributes associated with that energy, since the renewable energy itself may be delivered to another LSE.  Shaping refers to contractual arrangements whereby renewable energy, like the output of a wind generator, is delivered to some third party, displacing the output from some flexible resource, typically a hydro facility.  This, in effect, stores the renewable energy which is then redelivered to the purchasing LSE at some later time.  Under a strict delivery requirement the purchasing LSE may not be able to apply this generation toward its RPS goals, since technically, the energy it receives, though corresponding to the output produced by a renewable facility, may be produced by a facility that doesn’t qualify as a renewable resource.  However, under the more relaxed delivery requirement adopted by the Commission, the purchasing utility would be able to apply this energy toward its RPS goals, provided the renewable energy is initially delivered into the CAISO control area.  
Although the existing regulatory regime embodies the implicit use of unbundled RECs and thus facilitates the development of low-cost resources, obligated entities still face hurdles in exploiting those resources that cannot be delivered to their service territories directly, owing to transmission constraints and the attendant costs of delivery, and/or the costs of remarketing the electricity. It would be helpful for the Commission to explore whether the relaxation of the delivery requirements established in D.05-07-039 has actually stimulated additional renewable development and participation in the RPS. In addition, the Commission should clarify that inter-utility swaps, as well as shaped products are compatible with the existing deliverability requirements, and therefore can be applied toward an LSE’s RPS goals provided the renewable energy involved in these transactions is initially delivered into the CAISO control area.
As indicated above, the primary goals associated with the 20% renewables goal appear to be more expansive than those associated with the 33% goal proposed by the Governor.  Since the latter has been proposed principally as a means to reduce GHG emissions and mitigate global warming, absent administrative concerns, the state should be relatively indifferent as to where the additional projects resulting from the adoption of a 33% target are located or where the associated energy is delivered, and should be more concerned with the carbon intensity of the generation that is displaced, irrespective of its location.  This implies that a different set of rules governing issues of geographic eligibility may be appropriate for the 33% goal than what would be appropriate for the 20% goal, though such a two tiered compliance regime would greatly increase the administrative complexity of the program.  However, as the CPUC stated in D.04-12-048, the 20% RPS goal is intended to be a floor, not a cap,
 so presumably the benefits associated with the 33% goal can be thought of as in addition to, rather than wholly separate from, the goals sought through the establishment of the 20% target.  
Legal Issues

Whatever geographic eligibility requirements are established, they must be compatible with the legal context within which the compliance regime operates.   Eligibility rules that discriminate between RECs on the basis of where the originating generator is located may run afoul of the Interstate Commerce Clause.  Under the Commerce Clause, states are not allowed to place unreasonable burdens on interstate commerce, for example, by discriminating against similar products on the basis of whether the product in question was produced out of state or in-state. Similar issues may arise in the context of NAFTA and GATT rules.
  

In California, eligibility of a renewable facility’s output under the RPS is contingent on the generator’s first point of interconnection being within the ISO grid. Determining REC eligibility on the basis of its first point of interconnection does not necessarily discriminate against out of state producers, since any out-of state producer whose first point of interconnection is to the CAISO grid would be eligible to sell its RECs in California. In addition, requiring the first point of interconnection to be to within the CAISO control area may be a reasonable proxy for indicating that renewable resources and the associated benefits are actually reaching California residents.  It is important to remember that a REC is a regulatory construct, not a tangible or objective product like milk or computers.  If a renewable energy project does not produce energy that yields benefits to California ratepayers, one could argue that a California REC has not been produced since it is these benefits that a REC embodies. Limiting eligibility to those generators that deliver their energy directly into California is not discriminatory to the extent that it accurately identifies which generators are producing benefits that flow into California and to California ratepayers.   That said, to the extent that other states, in developing rules, were sensitive to Commerce Clause concerns, their experience may be instructive.
Temporal Flexibility
The rules dictating when RECs can be traded, relative to their date of creation (or relative to the compliance period in which they were created) is another aspect of a REC regime that policy makers will need to consider.  Temporal flexibility is achieved by allowing “banking” and “borrowing” of RECs for RPS compliance purposes.  Banking refers to the ability of obligated LSEs to apply RECs purchased in a given compliance period in excess of their RPS obligations in that period to future compliance periods. Borrowing refers to the ability of obligated entities to defer required purchases in a given compliance period with the understanding that they will make up for the shortfall by “over-procuring” in subsequent compliance periods. 
Banking and borrowing give obligated entities the ability to purchase excess RECs when they are low cost, and apply these toward their compliance goals when they are high cost, irrespective of the chronological order in which these respective periods of low and high costs occur.  These inter-temporal trades moderate price swings in the market by decoupling the timing of compliance purchases from when RECs are actually generated. There are compelling theoretical reasons to believe that REC prices will be subject to a great deal of volatility absent the ability to bank and borrow.  The price of RECs in a given compliance period is likely to differ substantially from that associated with the long-run equilibrium owing to the inherent unpredictability of renewable demand and supply, each of which are dependent on underlying factors that are themselves difficult to anticipate.  On the demand side, economic activity and weather conditions play a critical role in determining the total number of RECs that must be procured by obligated entities in any given compliance period. On the supply side, variation in resource availability (e.g., annual rainfall, wind speeds, biomass growth or harvesting) may impact the availability of renewable generation.  Other factors may also impact the timing of renewable development, like the availability of the production tax credit.   
In the short run, shifts in either the supply or demand curve can have substantial price effects due to their respective inelasticity.  For example, in compliance periods when demand outstrips supply, absent the ability borrow, REC prices will be extremely high given the limited ability of the market to respond to upward pressure on REC prices with additional capacity or reduced demand. However, borrowing allows LSEs to forgo purchases for some predetermined time period, essentially increasing the price elasticity of demand (while still, assuming this information is made public, providing clear signals to investors of future demand).  The ability to shift demand forward will temper price increases in the immediate period by reducing demand, as well as mitigate price declines in future periods by increasing demand for RECs when those shortfalls are made up.  Conversely, in times when supply outstrips demand, REC prices will be extremely low, again by virtue of the inelasticity of supply and demand in the short-run.  By allowing banking, the elasticity of demand in a given period is increased, such that a price decline motivates additional REC purchases, providing some countervailing pressure on prices in the immediate period. This will mitigate the magnitude of the price decline that would occur absent the ability to bank. These excess REC purchases can be applied toward future compliance obligations when REC prices are relatively high, thus providing a tempering influence on REC prices in those future periods characterized by REC scarcity. 
  Banking and borrowing, combined with the ability to resell, can further mitigate price swings by allowing inter-temporal arbitrage, in which speculators procure excess RECs in low price periods in order to resell those RECs in high-price periods. 
As with the issues around geographic flexibility, a concern in offering temporal flexibility is that it could result in a reallocation of when (instead of where) the associated renewable energy is actually produced, such that there may be a significant amount of clustering of renewable energy production across compliance periods. For example, if air quality benefits in a given compliance period are characterized by diminishing returns, such that each additional unit of air pollution or GHG reduction achieved via the RPS produces fewer benefits than the preceding unit, overall air quality benefits will not be maximized if all of the renewable energy that will be procured under the RPS over the life of the program were delivered in a single compliance period.  Under such a scenario, total benefits are maximized if the energy delivered under the RPS is spread evenly across compliance periods, an outcome that argues against allowing any banking or borrowing whatsoever. 
  However, the effects of clustering on the benefits associated with the RPS are likely to vary by benefit category.  In contrast to local air quality benefits, the impact of clustering on global warming benefits is likely to be less dramatic due to the small magnitude of benefits that will accrue during the life of the RPS program, in terms of avoided CO2 emissions, relative to the total benefits over the lifetime of the avoided emissions.
  
There may be other issues associated with banking and borrowing that will need to be considered.  For example, regulators may be particularly reluctant to allow a great deal of latitude with respect to borrowing, as entities may choose to defer as long as possible in the hopes that they will be able to avoid compliance altogether because of legislative or regulatory changes that may occur.  There may also be concerns that significant temporal flexibility could create additional opportunities to game the market
 or actually compound rather than alleviate the boom-bust cycle in the development of renewable energy. Several states impose time limits on the amount of time that RECs can be banked, at least in part as a way to reduce the extent to which banked RECs “compete” with new RECs generated during a given compliance period. Limiting the time for banked RECs to be counted may also help maintain market liquidity, by giving holders of excess RECs a strong incentive to sell prior to the end of the authorized banking period.
California Context

Though not contemplated in the context of unbundled/tradable RECs, the issue of banking and borrowing has been addressed in the RPS statute
 and the current compliance rules governing the RPS in California.  Specifically, in D.03-06-071, the Commission established rules that allow the IOUs to bank RPS purchases in excess of their annual procurement targets indefinitely. It is worth noting that the concept of banking such that over-procurement in earlier periods can be “saved” and applied to later compliance is, in essence, a REC-based transaction.  In addition, the rules adopted in this decision stipulate that LSEs may borrow up to 25% of their incremental procurement targets without Commission authorization, with additional latitude granted on a showing of specific extenuating circumstances.
 These shortfalls need to be rectified within three years of when they occurred through over-procurement in subsequent periods.
  If the state chooses to move forward with an unbundled REC regime, the rules dictating the terms of banking and borrowing could be made consistent with this existing approach, at least through 2010.  In view of the relatively short time frame involved, the risks would appear to be relatively limited. However, given that the LSEs are required by the RPS statute to maintain the 20% share of renewable energy in their portfolios beyond 2010, and the possibility of an expanded target of 33% by 2020, the state may need to revisit these design elements and establish clear rules that determine the length of time that RECs can be banked, as well as the amount of time LSEs have to make up any shortfalls in their renewable procurement efforts.

As with geographic flexibility, to the extent that the benefits sought through the 20% goal are more sensitive to temporal clustering of renewable energy purchases, it may be that a different set of eligibility rules for RECs would be appropriate in the context of the 20% goal than in the context of the expanded 33% goal envisioned by Governor Schwarzenegger. 
Participatory Flexibility
In D.05-11-025, the Commission differentiated between an unbundled REC regime, and a tradable REC regime.  The decision defined an unbundled regime as one in which RECs are transferred directly from the renewable generator to the LSE, not necessarily associated with the underlying energy, and are not eligible for subsequent resale.  In contrast, the decision defined a tradable REC regime as one in which RECs may be transferred from the renewable generator to any third party, including brokers or other financial intermediaries, and are eligible for subsequent resale. This framework appears to conflate two related, though not identical design elements, specifically who is allowed to participate in the program, and whether trading/resale is allowed.  As currently defined, an unbundled regime is one in which only LSEs and generators can participate and no reselling of unbundled RECs is allowed after the initial sale.  A tradable regime is defined as one in which virtually any actor can participate and subsequent resale of RECs is allowed.  However, one could easily imagine an intermediate option in which only generators and LSEs are allowed to participate, but subsequent resale is allowed.  Still another, though nonsensical option from a practical standpoint, would be one in which any actor can participate, but trading after the initial sale is not allowed.  

Allowing additional trading after the initial sale of RECs provides an additional risk management tool, similar in many ways to banking and borrowing provisions. By giving LSEs another way to dispose of RECs in the event of over-procurement, and an opportunity to buy additional RECs in the event of under-procurement, the risks they assume in trying to comply with the RPS may be greatly reduced. 

Increasing the number of participants to include other parties only makes sense if reselling is allowed, since the primary motive for many of these entities would be in making money off the resale of RECs.  In light of this, the fourth scenario described above will not be considered, and for purposes of this discussion the presumption is that if third-party intermediaries are allowed to participate, additional trading is also allowed.  There are a number of reasons supporting the participation of these third parties in the market. First, by allowing intermediaries to participate, the transaction costs associated with trading are likely to decline.  This benefit is particularly important for smaller LSEs who may not have the resources to effectively participate in the market for RECs.  Similarly, the introduction of a secondary market will enable renewable developers to more easily sell their RECs to more than one buyer, further facilitating the participation of small LSEs.  The current stipulation that RPS contracts be long-term assures renewable projects a stable income stream, something that is assumed to be necessary for them to secure financing.  However, for reasons already explained, small LSEs may be unable to enter into these types of contracts.    Third-party intermediaries can potentially bridge this gap by entering into long term REC contracts with renewable developers, subsequently reselling the RECs to several small LSEs on a one-off basis.
 Third-party intermediaries can thus play the role of a demand aggregator. In other words, a secondary market provides an easy way for these intermediaries to underwrite the risk of renewable development while meeting the needs of smaller LSEs.  Third, by increasing the number of potential buyers and sellers, a secondary market should limit the ability of any single entity to leverage their market power to secure lower prices and/or corner the market in RECs.     
Despite the apparent advantages of allowing additional trading and increasing market participation, there are tradeoffs to consider. The more flexibility there is, either in terms of whether additional trading after the initial sale is allowed, or in terms of who is eligible to participate in the market, the greater the complexity of program administration.  The increase in complexity, however, would seem to turn on whether additional trading after the initial sale of RECs is authorized.  If no additional trading is allowed, a contract-path approach to REC tracking and trading may be sufficient even if non-generators and non-LSEs were allowed to participate.  Under a fully tradable regime, in which resale is allowed, an electronic REC tracking system is a practical necessity, again, regardless of whether third parties are also allowed to participate.  Once an electronic tracking system is online, the additional costs associated with allowing third party entities to participate, or allowing multiple transfers, should be negligible. 
California Context

California is currently exploring ways to facilitate the participation of ESPs, and CCAs, as well as small and multi-jurisdictional utilities in the RPS program.  For reasons already described, the ability to purchase unbundled or tradable RECs may offer a low-cost alternative to compliance for these entities.  Although in the long run the active participation of smaller obligated LSEs would appear to be best served under a fully tradable regime, as an intermediate step an unbundled approach may be appropriate. The number of entities involved and the volume of trading is likely to be much lower under an unbundled regime, thus reducing the administrative complexity of the program, possibly allowing it to be implemented more quickly than if the state were to migrate to a fully tradable system immediately.  However, even with the relatively limited demands of an unbundled regime, the interim reporting and accounting system currently used to track renewable procurement by obligated entities is unlikely to be sufficient.  As it currently operates, the CEC issues a verification report that tracks and verifies all RPS-eligible procurement annually.  This report is subsequently used by the CPUC to assess compliance with the RPS program.  There are currently no protocols in place that would allow for RECs to be unbundled from the renewable generation itself and assigned to another LSE. Although the current approach to tracking compliance does involve the implicit use of RECs, specifically the indefinite banking provision, this falls well short of providing a platform or process to track unbundled REC trades between entities.   

OTHER CRITICAL ISSUES

Contract Lengths

From the investment community’s perspective, renewable energy development can be a risky endeavor.  Renewable energy projects tend to be capital intensive with most of the costs incurred at the beginning of a project. Once incurred, these costs are largely sunk, a factor that increases the risk associated with these investments.  An RPS is intended to mitigate some of this risk by compelling obligated LSEs to purchase some minimum amount of renewable energy, in effect creating a guaranteed market for renewable energy.  That said, the creation of an RPS alone may be insufficient to provide the financial markets sufficient certainty that investments in specific renewable projects will bear fruit.  For one, although an RPS guarantees a market for renewables in general, at the level of the individual developer, absent long-term contracts, the possibility remains that demand will vanish either due to changes in overall market demand (e.g., resulting from an economic downturn) or the emergence of low-cost competitors.  In addition, regulatory uncertainty (i.e., the possibility that the regulatory framework could change) may result in a higher perception of risk associated with renewable energy investments, thereby raising the cost of capital and limiting investment accordingly.  Long-term contracts provide one means of providing additional certainty to investors that renewable projects will have a stable income stream for the duration of the contract, irrespective of changes in the competitive landscape, economic conditions, or the regulatory environment.
 

Long-term contracts also play an important role in securing the fuel diversity benefits ascribed to greater reliance on renewables. Specifically, renewable energy, sold on a long-term, fixed-price basis, can function as a hedge against price swings that exist in the wholesale energy market, driven largely by fossil fuel price volatility.  Although intuitively the purchase of RECs alone would not appear to confer any hedge benefits, since the purchasing utility must still purchase energy from the wholesale market, creative contractual approaches can ensure that unbundled REC purchases provide similar benefits.  Contracts for differences represent a contractual approach whereby the price of RECs varies inversely with the price of energy on the wholesale market, such that the sum of the two equals a pre-determined fixed price. Utilizing this type of contract, an LSE is able to lock-in a fixed price for the combination of wholesale energy purchases and RECs, thus providing a price hedge.
 At the same time, assuming they are done on a long-term basis, contracts for differences enable a renewable energy developer to lock-in a fixed revenue stream, thus providing certainty to investors.  Absent these long-term contracts, obligated entities will not reduce their exposure to price swings associated with conventional energy.   

IOUs in California may have relatively limited financial incentives to enter into long-term contracts, despite the benefits these contracts provide to ratepayers and renewable energy developers. By the same token, there is relatively limited risk for them to enter into these contracts, given their ability to pass costs onto ratepayers and their relatively stable loads.  Thus, regulations that obligate the IOUs to enter into long-term contracts seem unlikely to impose undue burden.  However, for smaller LSEs, long-term contracts for renewable energy are likely to be problematic, given the relatively higher levels of load variability and lack of guaranteed load that smaller LSEs face. For example, if an energy intensive industry shuts down in a small LSE’s service territory, the impact on its total load can be substantial, such that it will be left holding a surfeit of energy under a long-term contract.  The costs of this energy will need to be reallocated to the remaining load, or, if a deregulated market prevails, absorbed by shareholders.
  Although, barring any contractual limitations to reselling, this energy can be remarketed, the ratepayers and shareholders of smaller LSEs ultimately assume additional price risk.  In contrast, because of their size and the diversity of economic activity within their service territories, the large IOUs are less vulnerable to dramatic load reductions and any attendant reallocation of costs, thus the risk associated with long-term contracts is comparatively less. More importantly, this risk is borne by utility ratepayers, not shareholders, since the utilities can roll the costs of energy into their rates, such that even if a significant reduction in load were to occur, remaining load would simply have to shoulder a greater share of the costs.  For ESPs, the ability to pass additional costs on to ratepayers is limited by the prices charged by the utilities, with whom ESPs compete, as well as by the contractual terms they have entered into with their customers.
The same issue persists in the context of an unbundled or tradable REC regime.  In the interest of ensuring certainty to investors, policy makers have an interest in promoting long-term renewable contracts. Regardless of whether unbundled RECs are allowed, the financial community will require that renewable developers demonstrate that their prospective investments in renewable projects will generate sufficient revenues to cover their debt obligations, and thereby provide a requisite level of certainty regarding the security of their investment.  The totality and certainty of revenue is what matters, not whether that stream is generated by the sale of a bundled commodity, or a commodity that has been bifurcated into two marketable components.  However, as already described, long-term contracting requirements can impose undue burden on smaller LSEs. Policy makers need to consider whether they will allow any obligated entities, or a subset of entities, to enter into short-term contracts to satisfy their RPS obligations, or if doing so will undermine the certainty long-term contracts provide.  Although one could imagine scenarios in which renewable developers might be able to build without holding long-term contracts, at the present time, these contracts are viewed as a critical element in securing financing.
  

Interest in unbundled and/or tradable RECs in California is motivated in part by the perceived need to provide additional compliance flexibility to ESPs, CCAs, and small and multi-jurisdictional utilities.  The acceleration of the RPS timetable from a target date of 2017 to 2010, coupled with the absence of rules governing the RPS activities of these entities, have dramatically reduced the time frame within which they can procure the resources necessary to attain the 20% goal.  Given the significant transmission constraints and the inequitable distribution of renewable resources throughout the state, unbundled or tradable RECs are viewed as a way to enable more expeditious compliance at relatively lower cost to bundled purchase requirements  The smaller obligated entities have generally supported the use of unbundled RECs on the grounds that RECs will enable them to comply without incurring the costs of delivering and managing renewable resources, and without assuming the substantial risk associated with long-term contracts. Regarding the former rationale, unbundled RECs used for RPS compliance are inherently divorced from the management of the underlying energy.  However, the risks of long-term contracts depend on whether policy makers decide that short-term REC purchases, like those envisioned under a tradable REC program, are allowed.  The risks of long-term contracting are especially high for ESPs in California, given the current status of Direct Access in the state.  ESPs may prefer to enter into short-term contracts, or engage in spot market purchases for RECs, despite price volatility concerns, rather than enter into long-term contracts and face the possibility of stranded costs associated with substantial loss of load.  However, for ESPs this is largely a matter of choosing from the lesser to two evils inasmuch as short-term or spot market purchases of RECs appear likely to be characterized by higher prices generally
 compared to long-term contracts as well as prone to greater price volatility. It should also be noted that even if ESPs, CCAs and other LSEs were willing to enter into long-term contracts, their ability to do so may be constrained by their credit worthiness.
As discussed in the section regarding participatory flexibility, this impasse may be resolved by third-party intermediaries, or possibly larger LSEs, who could underwrite the risk, by entering into long-term REC contracts with developers on the premise that they can resell the RECs to obligated entities at some later time. The willingness of these intermediaries to enter into these arrangements will hinge on the degree of certainty they have that they will be able to recoup their costs and earn a reasonable rate of return. At present time it is difficult to know whether there are any third parties that would be willing to enter into long-term contracts specifically for purposes of selling RECs to those parties that are unable or unwilling to enter into such contracts themselves. In the absence of the market’s ability to bridge this gap the state could conceivably authorize the establishment of a procurement entity to procure RECs under long-term contract on behalf of smaller entities for which such contracts impose undue burden.
  A discussion of the specific details of how such and entity would be created and operate is beyond the scope of this paper, but would clearly require a great deal of thought and input from stakeholders, should this be viewed as a route worth pursuing.  There is also some indication that some of the larger renewable developers are increasingly willing to build on a merchant basis provided they have some degree of certainty regarding their ability to sell RECs and energy into the market, whether on a long-term or short-term basis. 
Compatibility with RPS Supplemental Energy Payments Structure 
The immediate goal of an RPS is to stimulate demand for renewable energy above and beyond what would be selected were no requirement imposed.  Absent an explicit requirement to purchase minimum amounts of renewable energy, the market would select renewable resources provided they were priced at or below the market price of conventional energy.  In order to have any impact beyond what the market would provide on its own, an RPS must require obligated entities to purchase a minimum amount of renewable energy exceeding the amount the market would otherwise dictate, such that the price of renewable energy rises sufficiently to induce market entry of renewable developers consistent with the goals of the program.  This is illustrated in Figure 2 below.  
Figure 2: REC Price Determination Under an RPS 
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The intersection of the renewable energy demand curve, for simplicity assumed here to be based exclusively on the RPS mandate, and the renewable energy supply curve, yield a market clearing price of renewable energy of P**. From this basic framework, it follows that the price of procuring renewable resources to meet the RPS will impose costs above the market price of energy that ratepayers would otherwise bear.  In Figure 2 this is represented by the difference between P* and P**, where P* represents the market price of energy and P** represents the market clearing price for renewable energy.  In creating the RPS in California, legislators created a system by which these above-market costs are paid for by all ratepayers, through the Supplemental Energy Payment (SEP) process. The difference between a proxy for the market price of electricity, known as the market price referent (MPR), and the cost of electricity from renewable sources, is paid for out of the pool of funds generated by the public goods charge (PGC). The SEP funds are administered by the CEC, and are distributed on a project-by-project basis, such that each project that produces energy at a cost higher than the MPR receives SEPs covering part, or all, of the differential between the MPR and their costs. Unlike a uniform subsidy, supplemental funding varies from project to project on the basis of estimated need.  This approach was developed with the intention of allowing the PGC funding to be stretched as far as possible.  Should the above-market costs of complying with the RPS exceed the availability of SEP funds, obligated entities are allowed to forgo additional renewable energy purchases. Thus this structure also provides a cap on the costs of compliance with the RPS.  

This approach appears incompatible with an unbundled or tradable REC regime.  Each point on the renewable energy supply curve represents the price generators must receive in order to produce a corresponding amount of output. Implicitly these monies can be split into two components: the value of the energy, and the value of the renewable attributes.  For some renewable generators, the value of the energy alone will be sufficient to cover their costs and they would be willing to produce irrespective of the value of RECs, i.e., all generators to the left of Q* (representing the quantity of the renewable energy that the market would provide absent the RPS requirement given a price of energy of P*).  For generators to the right of Q*, an additional quantity of money is required to make up the difference between the price of energy and the price they need to receive in order to enter the market.  In a perfect market, the price of renewable energy will be determined by the intersection of the supply and demand curves for renewable energy, with the price of RECs equal to the difference between P** and the market price of energy, P*. An important observation is that, assuming perfect competition, all renewable generators in the market will receive this price for their RECs.
 
This is where the incompatibility of the SEP structure and a tradable REC regime comes to the fore. Under an unbundled regime, all generators except the marginal unit receive a total combined price for their energy and RECs that exceeds what they require to be willing to produce renewable energy. In contrast, under the SEP structure, each generator theoretically receives only the amount that is necessary to induce them to enter the market.  Some have suggested that RECs represent the above-market costs of renewable energy, and, therefore, applying the SEP approach in the context of an unbundled REC regime would require that SEPs be used to pay for all RECs.  However the price of RECs does not correspond to the above-market costs of all renewable generation.  As the analysis above indicates, it represents the above-market costs only for the marginal unit. Thus SEP funding used to pay for RECs associated with the energy produced by infra-marginal generators would, rather than stimulating additional renewable development, end up contributing largely to producer surplus.  

Given the problems associated with calculating SEPs in the context of unbundled RECs, a number of alternatives could be pursued, ranging from wholesale elimination of the SEP subsidy to leaving the existing SEP structure unchanged, but limiting SEP eligibility to bundled renewable contracts consistent with the 10, 15, and 20 year contract terms currently required by the regulatory framework. Absent legislation to eliminate the SEP subsidy, the latter approach or variations thereof may be the most realistic option, at least in the near term.  
Proponents of limiting the availability of SEPs to bundled contracts have argued that unbundled RECs do not contribute to the installation of new renewable facilities anyway, so theoretical and technical challenges associated with calculating above-market costs for unbundled purchases aside, they should not receive ratepayer subsidies, which are specifically intended to promote new development. However, in the context of new renewable facilities, unbundled REC purchases under long-term contracts would appear to be a valid means of providing some certainty to investors regarding the financial viability of a renewable project and thus facilitate financing and development.  Short-term REC sales may also play a role to the extent that the prospect of short-term REC sales motivate renewable developers to build on a merchant basis.  The point is that one could easily imagine how unbundled REC sales do, in fact, contribute to additional renewable development.  These new projects may very well have costs that exceed the market price referent and, applying the same logic as that used to justify SEP payments to bundled projects, should also be provided access to ratepayer subsidies.    
If the PGC funds are made available to support unbundled REC purchases, efforts to distinguish between those unbundled REC sales that do contribute to new renewable development and those that do not should be undertaken.  One potential approach would be to limit the availability of PGC funds on the basis of facility vintage, the presumption being that older facilities, i.e. those with online dates that pre-existed the establishment of the RPS program, do not require the additional support in order to be viable.  This would be consistent with the current regulations that limit SEP funds to those facilities that began commercial operations on or after January 1, 2002 or have been repowered and re-commenced operation on or after January 1, 2002.  
Creating a system that avails only bundled contracts of the PGC subsidy may give rise to perverse incentives whereby an LSE may elect to enter into a bundled contract even if it is more expensive than an unbundled alternative consisting of both an unbundled non-renewable energy contract and an unbundled REC contract.  Assuming both options result in costs that exceed the MPR, LSEs would have an incentive to select the bundled contract because the costs under that contract are capped at the MPR.  This may undermine some of the market efficiencies that migration to an unbundled REC regime is intended to facilitate. It is also seemingly at odds with the goal of reducing variation in the costs of RPS compliance in different parts of the state due to differences in the endowment of, and access to, renewable resources.  The ability to enter into a bundled contract with a renewable developer is largely contingent on whether the energy can be delivered. Those LSEs that rely more heavily on unbundled REC purchases to achieve their RPS compliance targets, because they operate in resource poor regions or have limited transmission capacity, will not enjoy the same cost protections as those LSEs that don’t face these constraints if access to PGC subsidies is confined exclusively to bundled contracts.
As noted above, one of the goals of relying on SEPs and the associated pool of PGC funds to cover the above-market cost of renewable generation is to limit the total costs of the RPS program.  Over the longer term other options may be more effective at achieving the goal of limiting the costs of complying with the RPS without conflicting with the ability to use unbundled RECs for RPS compliance or resulting in the distortionary impacts described above.  For example, in Massachusetts, LSEs can make alternative compliance payments (ACPs) in lieu of purchasing RECs.  An alternative compliance payment is set at a predetermined amount thus keeping the costs of RPS compliance in check. If the price of RECs rises to the level of the ACP, obligated entities can substitute REC purchases with ACPs.  Monies collected from these payments can be used to support additional renewable development. However, this option is not without it own set of drawbacks.  For one, it does not cap the total cost of RPS compliance since the total compliance obligation can continue to grow, through increased demand, even though ACPs place a ceiling on the cost per unit of compliance.  In addition, LSEs may choose to forgo REC purchases in favor of making alternative compliance payments if they view this as an easy way out, suggesting that, if implemented, some means of verifying that the alternative compliance payment is, in fact, the least-cost option available, will need to be established.  Absent this verification, LSEs may choose to pay ACPs rather than purchase RECs under a long-term contract, even at a price below the cost of the ACP, because they can avoid the risks these long-term contracts may impose, in terms of load migration, regulatory uncertainty, etc.
Double-Counting 
If the same REC is claimed by more than one party, and/or retired in order to meet more than one regulatory or voluntary market purpose, it may constitute double-counting.  Clearly if more than one obligated entity is claiming the same REC for RPS compliance purposes, double counting has occurred.  Although electronic REC tracking systems, in which an unique identifier is assigned to each REC, can largely eliminate this concern for “in-system” REC sales, it is still conceivable for a REC to be sold twice if it is sold to an entity that falls outside of the governance regime, for example to an out-of-state entity that is not covered by the tracking system.  To address this, the state should seek to encourage other jurisdictions to transact through the California tracking system when procuring RECs from entities that participate in the California market. In addition, there may be more subtle issues that policy makers may need to address, as in the context of cap and trade and other emission reduction programs.  
In California, limits on carbon emissions are an impending reality.  Policy makers will need to reconcile any REC program with whatever carbon regime emerges.  Once a carbon cap is adopted, compliance enforcement requires the accurate measurement of total emissions attributable to each regulated entity.  Unbundled REC purchases may complicate this assessment to the extent that the purchaser of the associated energy may not have claim on the renewable attributes, including avoided CO2 emissions, embodied by the REC. Whether claim over these attributes are conveyed with the REC is a question policy makers will need to resolve.  If they decide that these attributes are conveyed with the REC, the REC essentially functions as an offset, reducing the emissions for which a given utility is held accountable.  Determining the value of this offset is an issue that will need to be fully addressed.  One could easily imagine this becoming quite complex given that the emission benefits of renewable energy are primarily driven by what conventional resources are displaced, which is likely to vary by the type of renewable project, based on its location and when it operates.  In addition, the emission attributes of the renewable facility itself must be considered.  (e.g. biomass and biogas facilities release CO2 into the atmosphere). Furthermore, the LSE that purchases the commodity energy should not be allowed to take credit for the avoided CO2 emissions associated with the REC, as allowing it to do so would constitute double counting.  Instead the CO2 emissions for which it is accountable should be adjusted upward to reflect the same amount for which the purchaser of the REC receives credit.  These and related issues should be considered by the Commission as it moves forward with implementing a load-based carbon cap on the IOUs pursuant to D.06-02-032. 
Similar concerns potentially arise in any situation where a separate market exists for an attribute associated with renewable energy. For example, biomass and biogas facilities offer important on-site benefits, in addition to the benefits of displacing conventional facilities by capturing harmful emissions, like methane, that would otherwise be released into the environment.  According to CEC staff, some facilities are currently selling these on-site benefits into emission markets.  Once could argue that these on-site benefits are part and parcel of the REC.   To the extent that renewable generators will, or may already, be participating in a cap and trade programs or other emission markets by selling or otherwise providing emissions offsets or permits, policy makers will need to determine whether renewable generators can sell their disaggregated RECs for RPS compliance purposes.  Under ideal circumstances, all trades involving generation attributes would be tracked using one system.  Absent this capability, it becomes difficult, if not impossible, to determine what, exactly, a REC represents and whether a partial double-sale has occurred. That said, disaggregation and tracking of underlying benefits greatly increase the administrative complexity associated with the program, since the tracking system would need to track each of the underlying attributes separately or have some means of know that a REC has had some of its underlying attributes sold off. 
Assignment of REC Ownership to Qualifying Facilities and Distributed Generators

A number of policies in addition to the RPS have been implemented in an effort to promote the development of alternative energy technologies in California. Under the Public Utility Regulatory Policies Act (PURPA), utilities were required to purchase energy from Qualifying Facilities (QFs) under long-term contracts at the interconnecting utility’s short run avoided costs.  In addition to PURPA, California’s Self Generation Incentive Program has fostered the development of distributed generating (DG) technologies by offering rebates to offset installation costs.  Similarly, the California Energy Commission offers rebates to consumers who install qualifying renewable energy systems on their property through their Emerging Renewables Program (ERP).  The recent creation of the California Solar Initiative (CSI) in D.06-01-024 expands on the SGIP and the ERP, earmarking approximately $2.9 billion in rebates to support the installation of distributed solar technologies.  

Energy produced by QFs and by DG facilities is eligible to be counted toward utilities’ RPS targets provided the energy produced is from a designated renewable technology.  In the case of QFs, renewable facilities were included in the calculation of the large IOUs’ RPS baselines, which quantified the existing share of energy that renewables represented in their portfolios as of January 1, 2002.   In other words, the Commission adopted an approach whereby the RECs associated with QF generation were conveyed with the energy delivered under contract.  As these contracts expire, the issue regarding the disposition of RECs produced by these facilities going forward will need to be resolved. As Figure 2 above indicates, one of the confounding factors associated with migrating to an unbundled or tradable REC regime is that all renewable facilities will receive the market clearing price for their RECs, despite the fact that for those facilities that are able to compete with conventional facilities (i.e. those to the right of Q*), the price received for RECs gives them a total revenue stream that exceeds what they need in order to be willing to remain in the market.  To the extent that many QFs have long since paid off their fixed costs, these facilities may be those that do not require the full magnitude of the additional incentive that RECs would provide. In other words, these facilities would continue operating regardless of their ability to capture additional value for their RECs since the price they receive for energy alone is sufficient to cover their variable costs.  To the extent that a REC program is intended to promote incremental investments in renewable generation, monies spent by ratepayers to procure RECs from facilities that would operate regardless would appear to increase the costs of the program unnecessarily.  The Commission will need to think carefully about if and how it can limit the ability of these facilities to earn windfall gains at California ratepayer expense while leaving incentives to expand or repower existing facilities intact. 
In the case of DG, in D.05-05-011 the CPUC adopted the position that energy produced by renewable DG technologies can be applied toward RPS goals and, further, that the RECs from these facilities are conferred to the owner of the DG installation.  In the same decision, the CPUC acknowledged that this approach is relatively crude, in light of ratepayer subsidies to support DG installation, leaving the possibility open that a more nuanced approach, in which REC ownership reflects both ratepayers’ and owners’ respective investments in these facilities, could be adopted. It should be noted that regardless of whether RECs associated with DG facilities are transferred to the IOUs on the basis of their share of the installation costs, IOUs do benefit from these facilities through the load reductions these facilities enable. This avoided load reduces the RPS compliance obligations of the IOU within whose service territory the DG facility is located. D.05-05-011 also notes that the RPS eligibility of RECs produced by DG facilities will be contingent on the ability to accurately measure the amount of energy these facilities produce.  This issue was also deferred.
 Additional questions should also be addressed. For example, under the state’s net-metering program, the meter of a DG owner runs backwards when the DG facility is producing electricity, in essence, giving the DG owner a credit to be applied against their electricity bill for every unit of electricity they generate, up to the total amount of grid-based electricity they use.  This is a sizable subsidy with implications for REC ownership similar to those raised with respect to subsidies that offset DG installation costs.   
TRACKING SYSTEM REQUIREMENTS UNDER A TRADABLE REC REGIME

REC tracking can be achieved in two ways: a contract-path approach and a certificate- based approach.  Under the contract-path approach, REC ownership is tracked via bilateral contracts, in which an auditor determines ultimate ownership of energy and its associated attributes, by tracking the chain of custody from generator to LSE.  Because information regarding contracts is not centralized and not standardized, this method is relatively cumbersome.
  Furthermore, because the contract-path approach does not have a method for uniquely identifying each individual REC that is created, assessing whether any double sales have occurred under an unbundled or tradable regime is a relatively difficult proposition.  In contrast, under a certificate-based approach, RECs are uniquely identified and assigned to generators through a centralized system of accounts.  The number of RECs that are recognized by the system is determined by metered generation, not contracts, thus ensuring that the number of RECs corresponds directly to the total amount of renewable energy that has actually been produced.  Although the financial terms of REC transactions are typically conducted on a bilateral basis, transfer of REC ownership must be confirmed through the system by both buyer and seller. This provides a robust platform for assessing the amount of renewable energy obligated entities can claim whether for RPS, voluntary market, or general disclosure purposes.    
While in the context of a bundled regime, as that term is defined in this paper, a contract-path approach to tracking the environmental attributes of energy may be feasible, a certificate based tracking system becomes increasingly important as the level of trading flexibility increases. Such systems are better able to track REC ownership across entities and thus ensure that double-counting of RECs does not occur in a far more robust way than the contract-path approach. At a minimum the tracking system must be able to (1) issue RECs based on a determination of how much renewable energy is generated and by whom, consistent with generator eligibility criteria, (2) support various rules governing REC eligibility for additional trading
 as well as (3) track REC transactions, by providing a channel through which trades are confirmed by both the buyer and seller, and REC ownership transferred accordingly. According to a report by the California Research Bureau, of the 14 jurisdictions identified in their report that allow REC trading, 6 have operating systems in place, and seven have systems under development.
  
Issuance of RECs
In order to issue RECs, the tracking system must have access to robust data describing the amount of renewable energy generated by each renewable energy generating facility. For every unit of energy generated by a renewable resource, the system must be able to issue a REC, and associate that REC with the specific generator that produced it.  Since independent system operators typically track energy generation and flows at the wholesale level, they are strong candidates for assuming the role of issuing and tracking RECs.
  
Incorporation of RPS Rules

The tracking system must also be able to support the various rules that govern REC eligibility for trading and application toward RPS targets.  This may involve automated processes by which RECs are automatically designated as eligible or ineligible by the system for RPS compliance.  Alternatively, the REC system may simply track all of the attributes on which an eligibility determination relies and leave the actual decision as to whether a given REC can be applied toward an entity’s compliance targets to state regulators. In either case, the system must capture all information necessary to verify whether a REC can be applied toward the state’s RPS goals. 

Tracking of REC Transactions

A REC tracking system should provide a relatively simple means of determining who has claim on the renewable attributes of energy produced using renewable technologies.  This is achieved through a system of accounts, with an account for each eligible entity, whether LSE, renewable generator, or, if a fully tradable regime, third-party intermediary, that is participating.  Every time a REC transaction occurs, those RECs being traded should be removed from the account of the seller and moved into the account of the buyer, contingent on confirmation by both buyer and seller that the transaction has occurred. 
The ability of the system to track REC transactions is closely linked to the concerns that have been raised regarding double-counting, particularly with respect to the sale of individual attributes that have been disaggregated from the REC itself.  As described above in the discussion regarding double counting, if a separate market exists for some underlying attribute that is not explicitly tracked by the REC system, it is conceivable that any given REC will not represent the totality of benefits that are assumed to be included.  Again, using carbon regulation as an example, if the avoided CO2 emissions attributed to renewable energy that can be claimed by a utility are not calculated on the basis of REC ownership, but are instead made on the basis of some other unit of account (e.g., energy), a REC purchased on an unbundled basis may not actually embody any incremental avoided CO2 emissions.
An open question for policymakers is whether they wish to use the system to facilitate trading in underlying renewable energy attributes.  If yes, this requires that the system issue separate certificates for each attribute that can be sold and tracked on a disaggregated basis.  Systems created thus far do not support this capability.  Any attribute that is sold necessarily involves the sale of the entire REC, which embodies all of the underlying attributes. Allowing trading in disaggregated attributes also opens up a number of other issues, specifically regarding what attributes must be included with a REC in order for it to be applicable toward a state’s RPS goals. 

California Context
Pursuant to SB 1078, the California Energy Commission was charged with developing a system to track renewable energy generation for purposes of assessing RPS compliance.  This has since evolved into a partnership effort with the Western Governors’ Association (WGA) to develop a system capable of tracking renewable energy generation throughout the Western Electricity Coordinating Council (WECC) states.  The CEC is now overseeing the creation of the Western Regional Energy Generation Information System (WREGIS), a renewable energy tracking and registry system that will track renewable energy generation throughout the states and provinces covered by the WECC.  The current timeline anticipates that the system will come online in the second half of 2007.  
According to the WGA’s “Energy Policy Roadmap,” WREGIS will “provide the data necessary to substantiate the number of MWh generated from renewable resources and support verification, tracking and trading of RECs.” According to CEC staff, the WREGIS system will issue certificates on the basis of metered data provided by “reporting entities.” These entities may be control area operators, independent third parties, or, in the case of distributed generation, self-reported. 

Because of the variation in renewable policies across the different states, WREGIS is policy neutral in the sense that it will track RECs produced by generators that are deemed eligible renewable resources by any jurisdiction within its coverage area.
  The final determination as to whether a given REC is eligible for application toward the California RPS is left in the hands of state regulators, though WREGIS will facilitate this assessment by including, as a characteristic, whether the REC is eligible. To support the goals of the California RPS, WREGIS must be capable of tracking all the relevant information on which an eligibility determination depends.  This means that, at a minimum, for California’s purposes, the system must be able to identify the quantity of renewable energy generated, the type of resource or technology that was used, and confirmation that the energy was delivered into the CAISO system. 

The system, as currently envisioned, is designed to track whole RECs, and thus does not track the sale of underlying attributes on a disaggregated basis. However, in California, given the recent decision by the Commission to impose a carbon cap on the investor owned utilities, there will be a need to reconcile claim over the avoided carbon emission associated with renewable energy and the ownership of RECs.  If the totality of renewable attributes are conveyed with RECs, including claim over avoided CO2 emissions, the accounting system used to quantify the amount of carbon for which a given IOU is responsible will need to integrate information from WREGIS.  In addition, a methodology for ascribing some proxy level of emissions to the commodity energy produced by renewable facilities, but separated from its RECs, will also need to be developed.  These issues should be considered as the Commission moves ahead with its implementation of a load-based carbon cap on the IOUs, pursuant to D.06-02-032.
Consistent with other REC tracking systems, REC transfers from one entity’s account to another’s are confirmed by both parties.  A REC owner initiates the transfer by notifying the system via a web-based platform which RECs to transfer and to what receiving party.  The receiving party receives a notice of the transfer that must be confirmed for the transaction to be completed.  Although WREGIS will issue and track the transfer of certificates, the system does not capture information regarding the financial or contractual details of the transaction, nor does it provide any market-making functionality.

OVERVIEW OF OTHER STATE RPS PROGRAMS AND REC COMPLIANCE FRAMEWORKS

A number of states have implemented RPS programs that allow obligated entities to purchase unbundled RECs to meet their compliance targets.  In order to help the CPUC better understand how to think about and balance the various tradeoffs that may exist, in this section we explore the specific experience in a number of states using RECs to support their RPS programs.  Although a significant number of states have RPS programs that include the use of unbundled RECs, few have sufficient experience with these programs from which to draw any meaningful conclusions regarding the efficacy of REC unbundling in facilitating renewable energy development.  Texas, Massachusetts, and New Mexico were selected as good case studies primarily because they are relatively far along in the implementation of their programs.  All three states have already gone through at least one compliance period, offering at least some insight into how unbundled/tradable RECs are being used by obligated entities to achieve RPS compliance goals and how they may be impacting renewable development. 
Texas
In 1999, Texas signed legislation establishing its RPS program as part of broader electricity restructuring bill.  The Texas RPS applies to competitive LSEs, i.e., those that operate in markets offering consumer choice. Implemented in January 2002,
 and subsequently amended in July 2005,
 the Texas RPS requires that a minimum of 5,000 MW of new renewable capacity be installed by 2015, in addition to the 880 MW of existing renewable capacity,
 for a total goal of 5,880 MW of renewable generation.  Of this total, the RPS includes a set aside of 500 MW of non-wind facilities. Although established as a means to promote renewable resource diversity, the set aside is a goal, not a requirement.   The Texas RPS also sets an ultimate goal of 10,000 MW of installed renewable capacity by 2025. 
The objectives of the RPS, as articulated by the Texas Public Utility Commission (PUC) when it adopted the initial rule establishing the program, include the following goals:

 “[encouraging] the construction and operation of new renewable energy projects at those sites in Texas that have the greatest potential for capture and development of environmentally beneficial renewable resources; [reducing] air pollution in Texas that is associated with the generation of electricity using fossil fuels;  [responding] to customer preferences that place a high value on environmental quality and reflect a willingness to pay a higher price for "clean" energy acquired from renewable resources;  [increasing] the amount of renewable energy available to supply electricity to consumers in Texas; and [ensuring] that all customers have access to energy from renewable energy resources pursuant to PURA §39.101(b)(3).”

The program is unique in that targets are measured in terms of renewable capacity rather than in terms of the share of the state’s resource mix made up by renewable energy. Table 1 below provides the schedule of renewable capacity required by the RPS statute and, for those compliance periods that have passed, the amount of capacity that was actually installed.  Since the RPS was adopted in 1999, over 1500 MW of new renewable capacity has been built.
Table 1: Texas Compliance Targets and Installed Capacity
	Compliance Date
	Cumulative Capacity Target
	Capacity Installed

	1/1/2003
	1,280
	1,511.08

	1/1/2005
	1,730
	Not Available

	1/1/2007
	2,280
	Not available

	1/1/2009
	3,272
	Not available

	1/1/2011
	4,264
	Not available

	1/1/2013
	5,256
	Not available

	1/1/2015
	5,880
	Not available


Prior to changes in the Texas RPS pursuant to the passage of SB 20, RECs purchased to support voluntary market claims could not be counted toward the RPS goals of obligated entities. Customers who paid extra to subscribe to green energy programs were assured that the additional monies spent, above and beyond what regular subscribers paid, would go toward REC purchases that would be incremental to the RPS goals. The language in SB 20 is less clear on this point, leading some to believe that, going forward, RECs purchased through the voluntary market could be applied toward an LSE’s RPS obligations.  Thus, instead of stimulating incremental demand in the renewable energy market, the premium would serve to help obligated entities to achieve RPS targets they are required to meet anyway.  This and other related issues are the subject of a current rulemaking before the Texas PUC.
Role of Renewable Energy Certificates

The language establishing the RPS program in Texas specifically directed the Texas PUC to establish a renewable energy credits trading program to facilitate RPS compliance by allowing obligated entities to hold RECs in lieu of capacity.
  This is a complicating feature of the Texas program as it requires the capacity targets identified in the statute to be translated into REC purchasing requirements, with each REC representing one MWh of renewable generation.  This conversion relies on a “conversion capacity factor,” set initially at 35% to provide an estimate of the number of RECs that correspond to the amount of capacity that is required by law. This number is periodically updated to reflect the actual capacity factors experienced by renewable projects.
  The higher the capacity factor, the greater the number of RECs required to be held, since the renewable output associated with a given capacity will be greater compared to a situation in which the capacity factor is relatively low. Each LSE is assigned the number of RECs they are obligated to procure, either on a bundled or unbundled basis, by the beginning of each compliance period, based on their pro-rata share of total competitive load served in the state. Although the statute sets out a biannual compliance schedule, in implementing the program, the PUC requires obligated entities to retire RECs on an annual basis. 
As noted above, there were an estimated 880 megawatts of renewable generation that pre-existed the RPS program. In an effort to limit competition between new and old renewable generation, existing facilities are treated differently than new facilities.  Rather than purchasing RECs from these facilities, obligated entities, that have had a historical supply relationship with an existing facility, can apply for “REC-offsets” which can be applied toward their RPS targets, thereby reducing the number of RECs they need to procure from new facilities to meet their obligations.  
Currently, wind represents the lion’s share of renewable energy development occurring under the Texas RPS.  This result is driven by a combination of factors including wind’s relatively low cost and the abundance of good wind resources in the state. The RPS has also promoted the development of other renewable technologies, though at a much lower level than wind. Table 2 provides an overview of the types of resources used to meet the Texas RPS.
Table 2: Texas Renewable Capacity by Technology Type
	Technology Type
	Total Capacity (MW)
	Share of Total Capacity by Technology Type That is  New Capacity
	Share of Total Renewable Capacity Each Technology Type Represents

	Biomass
	5.4
	100%
	0.4%

	Hydro
	213.23
	5%
	14.1%

	Landfill Gas
	38
	83%
	2.5%

	Solar
	0.2
	100%
	0.0%

	Wind
	1258.5
	91%
	83.0%

	Totals
	1515.4
	79%
	100.0%


Given the dominance of wind in the renewable resource portfolio that has emerged under the Texas RPS, as noted above, SB 20 included a 500 MW goal for the development of non-wind resources.  According to Texas PUC staff, staff is developing proposed rule language that would increase the incentives for non-wind resources by increasing the number of RECs associated with each MWh of non-wind renewable generation.  This approach is similar to New Mexico’s (see New Mexico case study below). 

Geographic Flexibility

In order to generate RECs to be applied toward an LSE’s RPS obligations, the energy produced by a renewable resource must be generated in, or delivered directly into, the Texas grid.
 This requirement was established as a way to ensure that the vast majority of renewable facilities resulting from the RPS mandate are built in Texas, and is thus responsive to the goal of increasing the amount of renewable capacity in the state.  However, because compliance is ultimately based on RECs, eligibility requirements that allow only those RECs generated by projects in Texas were viewed as potentially in conflict with the Interstate Commerce Clause.  To get around this issue, but still ensure that the vast majority of projects participating in the RPS are built in Texas, the PUC determined that only RECs associated with energy produced by generators located in or directly interconnected to the Texas grid would be eligible.  Although analogous to California’s delivery requirement, it is important to note that unlike CAISO, the Electric Reliability Council of Texas (ERCOT) is essentially an energy island unto itself, such that energy that is delivered outside of ERCOT cannot physically reach customers within ERCOT.  This would appear to provide a more solid basis from a commerce clause standpoint of limiting the eligibility of RECS produced by facilities that deliver outside of ERCOT since these facilities are not producing energy that can be used in Texas.  
Wind resources and associated projects are located primarily in the western part of the state.  To the extent that the benefits sought through the RPS are based on where the energy is delivered, or where it is generated, the benefits produced thus far under the Texas RPS are unevenly distributed across the state and across ratepayers. Communities in western Texas receive the direct economic development benefits of the RPS, and ratepayers served by the larger LSEs receive the fuel diversity benefits associated with long-term contracting for renewable energy.  For other categories of benefit, however, the implications are either unclear, as in the case of air quality benefits, or are unchanged, owing to the more diffuse or public nature of the benefit category in question. It is difficult to assess who receives the air quality benefits derived from the displacement of conventional power without modeling dispatch under different renewable deployment scenarios to determine the type and location of those resources that would get displaced.  According to Texas PUC staff, the renewable output in western Texas is most significant during non-peak times, both on a daily and seasonal basis.
 Although regional air quality issues are less of a concern during times when wind output is the greatest, it is important not to discount the localized air quality benefits that may be realized through the displacement of conventional facilities.    
Temporal Flexibility

According to Texas PUC staff, the availability of RECs varies substantially from one year to the next.  In absence of the ability to bank, all else being equal, this will result in substantial price volatility in the market for RECs. Banking provides a means by which obligated entities can over-procure RECs when they are cheap (i.e. when output is high) and save them for periods when the price of RECs is high (i.e., when output is low).  In Texas, wind output is thought to be on a three year cycle, which, according to Texas PUC staff, provided the principal rationale for allowing RECs to be banked for three years.
  In addition, banking, as a general matter, reduces the risk associated with the relative difficulty LSEs may have in predicting load. These problems are likely to be particularly acute for those operating in a competitive retail market like Texas.  If an LSE purchases a substantial number of RECs under a load assumption that proves to be too high, banking ensures that the value of excess RECs is not completely stranded.  They can be held and used in subsequent compliance periods, thus reducing the REC purchases that would need to be made in those periods, or they can be resold to another entity to be applied toward their obligations.
  
Borrowing under the Texas program was limited to 2002 and 2003, with obligated LSEs allowed to carry forward, without penalty, deficits of up to 10% of their compliance obligations for one compliance period.  For all compliance periods since, LSEs must meet the entirety of their obligations or face penalties of the lesser of twice the average market value of renewable energy credits or $50 per MWH. 
Participatory Flexibility   
The Texas REC program is a fully tradable regime, allowing renewable generators, LSEs, whether obligated or not under the RPS, and third party intermediaries to participate.  As of December 31, 2004, there were 27 renewable generators and 72 competitive LSEs participating in the program.
 Because the Texas legislature postponed retail competition in some service territories, and electricity coops and municipal utilities can elect, but are not required, to allow retail competition in their service territories, this does not represent all of the LSEs that are actively participating in REC trading.  Some municipalities have green energy programs or their own renewable energy targets distinct from those established under the RPS.  In addition to their use for RPS compliance purposes, RECs are used by these entities as the unit of account to support green energy claims.
Contract Lengths
Most of the energy and RECs from the projects in the initial years of the Texas RPS are under long-term contracts with a few of the state’s largest utilities, specifically TXU, San Antonio, and the Lower Colorado River Authority.  In order to meet their obligations, other LSEs in the state are relying primarily on unbundled RECs, purchased from these larger LSEs to meet their RPS obligations.  Anecdotal information suggests that several factors motivated the larger utilities to enter into these contracts.  First, aggressive procurement of renewable energy ensured that they would be in compliance with the RPS mandate.  Second, the utilities saw excess procurement as a means to diversify their portfolios and thus be responsive to ratepayer demand for green energy.  In addition, the economics of wind in Texas make it competitive with conventional resources. As it worked out, these utilities found themselves long on RECs, a situation that has proven to be beneficial inasmuch as the power purchase agreements (PPAs) the larger utilities signed facilitated developer financing, while resale of excess RECs to smaller LSEs allows them to comply with the RPS without entering into long-term contracts.  In effect, the larger utilities have bridged the gap between the needs of renewable developers to have long-term contracts with credit worthy counter-parties and the renewable needs of smaller competitive retailers who are unable to enter into such contracts.  Other ESPs entering the market may also be able to assume this role.  In June 2005, an ESP announced that it had entered into a 15-year deal with a generator for the energy and RECs generated by a wind farm near Abilene, Texas.

As the market in Texas matures, anecdotal evidence suggests that renewable developers are increasingly willing to build facilities on a merchant basis (i.e., without a PPA in place).  More well-capitalized renewable energy developers in particular are able to justify investment in renewable generation without long-term contracts in place, on the premise that the combination of REC and energy prices will provide a reasonable return on investment.  While small developers will still face challenges in getting their projects built absent long-term PPAs, the RPS program in Texas appears to provide sufficient certainty to larger entities of the long-term value of renewable energy investments.
Tracking System

ERCOT acts as the program administrator overseeing the REC tracking program in Texas.  In this capacity, ERCOT monitors and verifies compliance with the state’s RPS goals and also provides REC data to LSEs to support green power claims.  In addition to issuing and tracking RECs, ERCOT is also responsible for calculating each LSE’s REC obligations and retiring RECs that have either exceeded their three year life or are being applied toward RPS compliance requirements.
 RECs are issued to renewable generators for each metered MWh of electricity they produce and deposited into a corresponding account. Each REC provides information regarding a relatively limited set of attributes of the underlying energy including: year and quarter created, the technology type, a facility identification number, and a unique identifier. Transference of RECs is facilitated through an online system, which allows participants to initiate and accept REC transactions.  Although there is no regulation that expressly prohibits disaggregating RECs, the fact that there is no accounting mechanism by which REC attributes can be individually tracked creates a technical barrier to this possibility.  Many of the attributes associated with renewable energy are implicit under the REC system in Texas, with no information collected regarding the avoided emissions. In order for RECs to be transferred to another party, specific identifying information is required including the name of the parties involved, the serial number of the RECs to be transferred, their issuance date, and the renewable resource type that produced them.  Once this information is provided, and the recipient accepts the transfer, ERCOT updates the accounts accordingly and issues a letter of acknowledgement to the parties involved.  No financial information regarding the value or terms and conditions of the sale are recorded by the system as all transactions are conducted on a bilateral basis.  

The incremental costs of the REC tracking system were estimated to be $500,000 in start-up costs, with ongoing operating costs of approximately $70,000/year, collected through a per MWh fee assessed to all LSEs in the ERCOT region.
  Responsible for ensuring system reliability in the state, ERCOT had metering infrastructure in place to measure electricity flows into the grid prior to the establishment of the RPS program, making it the logical choice as system administrator.  This infrastructure plays a critical role in the REC program as it is the means by which the number and allocation of RECs is determined.
 
Key Observations and Lessons from the Texas Experience with RECs

· Despite the absence of long-term contracting requirements under the Texas RPS, developers in Texas were able to find LSEs willing to enter into long-term PPAs for both their renewable energy and the associated RECs, thus facilitating development.  The willingness of these entities to enter into these contracts is likely driven in part by the competitive economics of wind relative to conventional sources of generation.
· Smaller competitive retailers rely largely on unbundled RECs purchased on a short-term basis from those entities that have entered into long-term contracts with developers to comply with their RPS obligations, thus avoiding the risks associated with long-term contracting.
· The opportunity/ability to resell RECs to other obligated entities acts as a hedge against the risk associated with long-term bundled contracts entered into by the larger LSEs.
· The three-year shelf-life of RECs in Texas ensures that those LSEs that have the majority of RECs under long-term contract have a strong incentive to sell their RECs, thus encouraging market liquidity and facilitating the compliance of competitive ESPs. 
· Well-capitalized developers appear to be willing to build renewable facilities on a merchant basis, demonstrating that the Texas RPS program is providing sufficient certainty regarding the future value of renewable energy in Texas.  The willingness of these developers to pursue these projects is driven in part by the availability of revenues from both energy and REC sales.
· Compliance with the RPS in Texas has occurred almost exclusively through the development of wind resources, principally in west Texas, an outcome that is consistent with the incentives unbundled RECs create to develop least-cost resources regardless of where those resources are located relative to those entities that are obligated under the program. The practical exclusion of other renewable technologies from those being developed under the RPS motivated the Texas legislature to include a 500 MW goal for non-wind resources under SB 20.
· Because the best wind resources are located principally in the western part of the state, much of the resource development is occurring in that region. This suggests that the benefits of the RPS program will be unevenly distributed across the state. Economic development benefits will accrue principally to land-owners and communities in western Texas. The benefits associated with the energy itself will accrue primarily to those ratepayers that are served by utilities to whom the electricity is actually delivered. 
Massachusetts
Like Texas, Massachusetts introduced its RPS program as part of electric restructuring.  The program requires all retail electricity suppliers, defined as all competitive suppliers, to procure four percent of their electricity from new renewable energy sources by 2009.   Municipal utilities are exempt from the RPS requirements unless they allow retail competition in their service territories.  According to the Division of Energy Resources (DOER), the principal objectives of the Massachusetts RPS are fourfold: to decrease pollution from existing power plants, to diversify fuel sources used to generate electricity in Massachusetts, to decrease the state’s reliance on fuels imported from other regions, and to moderate price volatility caused by reliance on imported fuels.  Interim compliance targets took effect in 2003, with an initial requirement that a minimum of one percent of energy sold be derived from new renewable sources.  For each year thereafter, this target increases by one half of one percent through 2009. See Table 3, below.  After 2009, the annual compliance target increases by one percent each year, subject to any modification or suspension of the program by the Massachusetts DOER.  In the event that the program is suspended, the minimum percentage of energy sold that must come from new renewable sources going forward will remain at whatever level it was at the time of the suspension. 
Table 3: Massachusetts RPS Compliance Targets

	Compliance Year
	Cumulative Minimum Percentage Renewable Energy 

	2003
	1.0

	2004
	1.5

	2005
	2.0

	2006
	2.5

	2007
	3.0

	2008
	3.5

	2009
	4.0


Compliance with the Massachusetts RPS can be achieved in three ways. First, an obligated entity can purchase RECs from eligible renewable generators in a given compliance period to be applied toward its RPS targets in that period. This is known as “standard compliance.” Second, under “banked compliance,” an obligated entity may apply banked RECs, subject to limitations, toward its RPS targets.  Third, if an obligated entity fails to meet it compliance target through the application of either standard or banked RECs, it can make an “alternative compliance payment” (ACP), set initially at $50/MWh.  The ACP is indexed to the Consumer Price Index, and for 2006, was calculated to be $55.13/MWh.  The ACP is intended to function as a safety valve, keeping the costs of compliance under the RPS in check.  However, at the same time, there is legitimate concern that the availability of the ACP may create disincentives to enter into long-term contracts, even if those long-term contracts offer RECs at relatively lower cost, by allowing LSEs to avoid the risks associated with long-term contracts in light of load variability.     
The program does not include in its targets generation from “old” renewable facilities, i.e. those facilities that began commercial operation prior to December 31, 1997.  In other words, energy produced by these facilities cannot be applied toward the compliance targets established in the RPS.  Should these facilities cease operating, it would have no impact on the amount of new renewable generation obligated entities would need to procure to be in compliance, suggesting that the program provides limited incentives to ensure these facilities continue operating.  Despite this, according to DOER staff, relatively little attrition has occurred in the number of older facilities operating.  Old facilities can, however, produce RECs for generation that is in excess of historical output if they are granted “vintage waivers.”  For old facilities that came online prior to 1995, vintage waivers are granted for output in excess of the average output over the three year period between 1995 and 1997.  For those facilities that came online after January 1, 1995, but before 1998, vintage waivers can be granted for output in excess of average output over the first 36 month period following their online date. 
In the 2004 compliance period, 35% of the RPS obligation was achieved through alternative compliance payments.  As a result of constrained supply, the price of RECs in Massachusetts has been near or at the ACP for all compliance periods to date.  Although there was some banking of RECs in 2004, the expectation is that a similar shortfall will occur in 2005, with the supply situation anticipated to improve in 2006. Going forward, Massachusetts faces a number of impediments to developing sufficient generating capacity to meet its RPS goals.  Principal among these are financing issues and siting challenges.  Regarding the latter, local opposition has made it extremely difficult to get project sites approved, according to DOER staff.  This is particularly true in the case of wind facilities, as many of the good sites are located on public recreational lands or offshore.  Regarding the former, as elsewhere, there appears to be a disconnect between the ability of RPS obligated entities to enter into long-term contracts and the developers’ need to have long-term contracts to secure financing.  This issue will be discussed in more detail below.
Table 4 provides a breakdown by technology type for the portion of the 2004 RPS targets met through standard compliance.  Non-intermittent facilities (e.g., biomass, landfill gas, and anaerobic digester facilities) produced approximately 99% of the RECs produced in the 2004 compliance period.  Although no formal studies have been done, DOER staff believes these facilities are primarily displacing gas-fired generation.

Table 4: Massachusetts 2004 Standard Compliance RECs by Technology Type

	Technology Type
	MWh
	Share of Standard Compliance RECs

	Biomass
	155,638
	35%

	Landfill Gas
	266,808
	60%

	Anaerobic Digester
	17,787
	4%

	Wind
	4,447
	1%

	Solar
	-
	<1%

	Total
	444,680
	100%


Role of Renewable Energy Certificates

The statutory language establishing the RPS program in Massachusetts did not specifically direct or give the DOER the authority to allow the use of unbundled or tradable RECs for RPS compliance.  However, it did direct the DOER to conduct a study to “determine to what extent the RPS…shall create a process for awarding certified renewable energy credits to renewable energy generators or retail suppliers.”
  The legislation goes on to say that if DOER determines that the program should issue credits, such a process would need to be implemented through statute, not by administrative authority.  DOER interpreted this set of directives as meaning that the threshold question of how RECs would be used for RPS compliance purposes was entirely within its domain. However, assuming RECs are to be used, and further assuming that DOER believes that the Massachusetts RPS program should be responsible for issuing and tracking RECs, implementation of such a system would require explicit authorization from the legislature. Based on the study conducted to evaluate whether the Massachusetts RPS program should create its own system for the issuance and tracking of RECs, DOER concluded that such a system would be “cumbersome and expensive” and would “impose unnecessary administrative costs on both retail electricity suppliers and [DOER].”
  In DOER’s opinion, the existence of the New England Power Pool Generation Information System (NEPOOL-GIS) system, which tracks and issues certificates describing the generation attributes of all power plants serving the New England region, not just renewable facilities, obviates the need for Massachusetts to create its own independent system.  
Regarding the threshold question as to whether and how to use RECs, DOER appears to have simply assumed that it had the authority to allow obligated entities to purchase unbundled RECs as one of several methods to achieve compliance.   In the same letter in which it recommends against the creation of a Massachusetts-specific REC tracking system, DOER observes that “[the] draft regulations for the RPS do not specify a particular method that retail suppliers can or must use to document compliance with RPS. This means DOER would allow any of several methods to document compliance. These would include evidence of contracts with renewable generators (when accompanied by reliable documentation that these attributes have not been counted toward any other RPS or green marketing program), evidence of ownership of “generation certificates” that include renewable attributes, or evidence of contributions made to the Massachusetts Technology Park Corporation.”
 As it currently operates, compliance is assessed exclusively on the basis of RECs, which are issued and tracked by the NEPOOL-GIS system though a system of electronic accounts.
Geographic Flexibility
In order to be eligible under the Massachusetts RPS, a REC must be associated with renewable energy that is produced in or delivered to the New England ISO control area.  For generators located outside of the New England control area, this requires a showing of an executed contract for delivery of energy to an entity within NEPOOL. Various options were considered prior to adopting this standard, ranging from restricting eligibility to generators located within the state of Massachusetts to virtually no geographic restrictions whatsoever. Restricting eligibility to generators physically located in the state was dismissed owing to Commerce Clause concerns.
  In arriving at the current requirement, DOER applied a principle of ensuring that the renewable electrons produced by eligible generators have at least the theoretical possibility of reaching Massachusetts customers.  This favored the approach the state has taken, as any energy that is produced or delivered into the NEPOOL grid can flow to any of the states within the control area, including Massachusetts.  It should be noted that in addition to commerce clause concerns, given the limited availability of renewable resources within the state and the challenges Massachusetts has faced in exploiting those resources that do exist, there exists a strong rationale from a policy perspective for allowing out of state resources to participate in the Massachusetts RPS.  In addition, Massachusetts is part of a tight power pool, ISO New England, and it is relatively common to plan regionally and share the grid and regional power resources.
In the 2004 compliance year, renewable projects located in Massachusetts, Connecticut, Maine, New Hampshire, New York, and Rhode Island contributed to Massachusetts’ renewable energy goals.  Approximately 66% of the generation (in terms of REC contributions) that produced eligible RECs under the Massachusetts RPS were located in states other than Massachusetts itself, suggesting that much of the economic development benefits associated with the program are being exported to other states (given that economic development was not identified as one of the central objectives of the program, at least as articulated by the DOER, and the relatively modest size of the mandate, this may not be considered a relevant concern).  The availability and price of RECs available to the Massachusetts market may be adversely impacted going forward as RPS programs in other states are implemented or the targets in those states become more aggressive.  In particular, Connecticut’s compliance targets begin to increase at a higher rate in 2007 than they did in previous years.  2007 also marks the first year in which Rhode Island’s RPS requirements go into effect.
  

Temporal Flexibility

Under the Massachusetts RPS, LSEs are allowed to bank RECs procured in excess of compliance needs for up to three years.   However, the number of RECs that an LSE is allowed to bank is limited to a maximum of 30% of the number of RECs they are required to hold in the compliance period in which the RECs were created.
  Once banked, these RECs cannot be resold. Furthermore, the ability to bank RECs for use in future compliance years is limited to LSEs exclusively.  A couple of rationales motivated the implementation of these rules.  First, prohibiting the resale of banked RECs appears to limit opportunities to hoard RECs for purposes of driving up REC prices.  Second, with respect to the 30% limitation, there was concern that if no limits were imposed, an LSE could procure the entire amount of RECs it needs to achieve its RPS goals for multiple years in a single compliance period, resulting in uneven demand for RECs, and, by extension uneven demand for renewable energy. Second, REC banking complicates fuel source disclosure labeling because of the temporal disconnect between when the energy is delivered and when the REC, embodying the renewable attributes of the energy, is used for RPS compliance.  In other words, when should fuel disclosure labels include the renewable attributes associated with the banked RECs in describing the type of generating source used: when the energy and REC were actually generated or when the REC is used for compliance purposes?   Limitation on REC banking was viewed a reasonable compromise to mitigate this concern.  
In 2004, obligated entities were required to hold RECs representing 750,954 MWh of renewable generation, accounting for 1.5% of retail electricity sales. Of this amount, approximately 67% was met through the retirement of RECs, with the balance (~33%) achieved through alternative compliance payments. The vintage of the RECs used to meet the obligation breaks down as follows:  444,680 of the RECs retired were generated by eligible renewable resources in 2004; 61,147 (13.8%) were banked RECs that were actually generated in 2003.  Although most entities were not able to purchase sufficient RECs to cover their RPS obligations, a few did find themselves over-procured in 2004, thus allowing 20,297 RECs to be banked for use in 2005 and/or 2006.     
Participatory Flexibility
Third parties (i.e., non-LSEs and non-generators) may participate in the Massachusetts REC market, although anecdotal evidence suggests that the volume of RECs these entities are handling is relatively limited.  The types of entities purchasing RECs in Massachusetts include RPS obligated entities, speculators, REC aggregators, green-tag and green-energy marketers.
Contract Lengths
In an effort to spur competition in the retail market, the restructuring bill in Massachusetts, of which the RPS program was a part, prohibited utilities that had not divested themselves of their generating units from entering into long-term contracts for energy procurement.  Competitive LSEs, i.e. those using new generating plants or using facilities divested by the incumbents, were not subject to this restriction.  Furthermore, the rates incumbent utilities were allowed to charge customers that had not selected a competing supplier were set by state regulators for a seven year period, thus forcing the incumbents to absorb the risk associated with price volatility in the wholesale spot market. This “standard offer” service ended on March 1, 2005. At that point, customers served by the incumbent utilities were transferred over to default service, under which prices and the attendant price volatility, were passed through.  Collectively, these measures were intended to jump-start competition in the market, first by encouraging the utilities to divest themselves of their generating facilities and second, by increasing the attractiveness of competitive suppliers who, by virtue of their ability to enter into longer-term contracts, could offer greater price stability to end-users. 
However, at least in the residential market, competition has been slow to develop.  As of 2005, competitive suppliers provided only 6% of the total energy used to serve load.  On the commercial and industrial side, the results have been more favorable with 46% of the load served by competitive retailers.
  Whether an LSE serves the commercial/industrial or the residential market, the ability to enter into long-term contracts for both energy and RECs appears to be limited.  In the case of the residential market, although the incumbent utilities serve the vast majority of load and thus have some certainty regarding long-term demand, they continue to purchase power from wholesalers under 12-month contracts. Unstable price forecasts further increase the risk engendered by long-term purchase agreements. In the REC market in particular, given that it remains in the early stages of development, price forecasting is especially difficult.
  In the commercial and industrial market, this uncertainty is compounded by competition which adds an additional element of risk.  Although some competitive retailers are increasingly willing to enter into contracts of more than a year, it appears at this point that the contract lengths tend to be on the order of 3-5 years. The adequacy of these contract terms in providing investors sufficient certainty to finance projects is likely to be contingent, to some degree, on the capital intensity of the proposed project/technology and the associated debt structure.  However, the fact that the vast majority of RECs continue to be purchased in short-term markets suggests that substantial challenges remain in securing long-term power purchase agreements required to secure financing. 
To support additional renewable development, the Massachusetts Technology Park Corporation (MTPC)
, the state’s economic development agency, created the Massachusetts Green Power Partnership (MGPP).  Initially this program was funded exclusively by MTPC monies collected through the state’s systems benefits charge, with DOER and MTPC subsequently agreeing that ACP funds should also be used.  Under the MGPP, the MTPC enters into forward contracts with renewable developers, selected via an open solicitation process, that either commit to purchasing RECs outright in later years, or, alternatively, grant developers the right to sell RECs to the MTPC at a guaranteed price.  This effectively sets a price floor for RECs for the time period detailed in the contract, with contract lengths of up to 10 years.
 These long-term purchase commitments and/or price supports, combined with the anticipated value of the commodity energy these projects generate, facilitate developer financing.  In 2003, the MTPC committed to approximately $32 million (nominal dollars) in funding to support renewable energy development, representing projects with a combined capacity of approximately 100 MW.
  The MGPP is funded by monies collected through ACPs as well as by the Renewable Energy Trust, itself funded by a systems benefit charge created pursuant to electricity restructuring in Massachusetts.

Tracking System
MA-RECs are issued and tracked through the NEPOOL-GIS, an electronic certificate-based system maintained by the New England Power Pool.  The NEPOOL-GIS system issues certificates describing and certifying the generation attributes of all energy that is generated in or delivered into the New England control area. When a generator produces energy, the system deposits a corresponding number of certificates, each representing one MWh of electricity, describing the attributes of the underlying energy into generator specific accounts.  Presently the system tracks approximately 50 different generation attributes, including whether the power produced by a given generator qualifies as new renewable energy under the Massachusetts RPS program. Certificates that include this “MA-REC” designation can be sold to obligated entities or third parties for compliance purposes under the state’s RPS program. 
As noted above, certificates that include the MA-REC designation can be sold or otherwise conveyed to other entities via a web-based system for eventual application toward the state’s RPS goals.  From an accounting perspective, these transfers involve the conveyance of the entire certificate, and therefore all of the associated attributes. That said, the issue of disaggregation has not been specifically addressed by either the legislation or the regulation governing the RPS program.  Since the system doesn’t issue certificates for each individual attribute, but only certificates that embody all of the tracked characteristics, it is unclear how the system, as currently designed, could accommodate transfers involving individual attributes.  In addition to technical concerns, use of partial RECs to meet the RPS targets is also unlikely to pass regulatory scrutiny.  According to DOER staff, the definitions of Massachusetts RPS do not allow partial RECs to be used for compliance purposes.  Specifically, the program requires obligated entities to “retire new renewable generation attributes,” where “generation attributes” is defined as “a non-price characteristic of the electrical energy output of a Generation Unit including, but not limited to, the Unit’s fuel type, emissions, vintage, and RPS eligibility.”
  Thus, in order to comply with the Massachusetts RPS, all of the non-price characteristics of the energy must be retired with the REC. 
The start-up costs for the NE-GIS system are estimated to be approximately $200,000 plus anywhere from $900,000 to $2,400,000 per year in ongoing operating costs.  However, this estimated breakdown between start-up versus operational costs is less than precise since the operating costs, collected via transaction fees, include costs associated with the recovery of some system development costs.

Key Observations and Lessons from the Massachusetts Experience with RECs

· Short contracting terms in the residential market coupled with price uncertainty, and retail competition in the commercial/industrial sector, have conspired to undermine the willingness and ability of obligated LSEs to enter into long-term contracts for renewable energy and RECs.  This confounds the ability of developers to get financing, thus slowing the pace of renewable energy development.  
· In-state renewable development has also been impeded by siting challenges, particularly for wind facilities.  
· The state has sought to address the challenges developers face in securing financing by creating the Massachusetts Green Power Partnership, funded through system benefit charges and alternative compliance payments, to provide price guarantees for RECs on a long-term basis.
· The alternative compliance payment system has been effective in capping the costs associated with RPS compliance as well as providing a pool of money that can be used to support renewable development (see previous bullet).
· Renewable resource development driven by the Massachusetts RPS has been dominated by biomass and landfill gas facilities, both of which have dispatch and availability characteristics similar to conventional fuel sources, thus allowing them to displace peak power, primarily gas-fired generation. As a result, the Massachusetts RPS appears to be providing a hedge against gas price volatility.
· By allowing RECs produced by all renewable generators that deliver into the NEPOOL system, Massachusetts has expanded the resource options available to its obligated entities to satisfy their RPS requirements.  However, this has resulted in a significant amount of ratepayer dollars flowing out of state.
· Little attrition has occurred among older renewable facilities (i.e. those that came online prior to December 1998) suggesting that they are able to compete with conventional facilities despite the fact that they do not produce Massachusetts-eligible RECs and thus do not benefit from this additional incentive.
· In an effort to preserve incentives to repower or otherwise expand the generating capacity of older renewable projects, older facilities can apply for vintage waivers that allow output in excess of historical generation to produce Massachusetts eligible RECs. 
New Mexico
New Mexico codified its RPS in statute March 2004, two years after the New Mexico Public Regulation Commission (PRC) adopted a renewable energy rule (572) that obligated the state’s three investor owned utilities (rural electric cooperatives and municipal utilities are exempt) to procure a minimum of 5% of their energy from designated renewable resources by 2006. Eligible generating technologies under the New Mexico standard include solar, wind, hydropower, geothermal, fuels cells (provided they are not powered by fossil fuels) and biomass.   The goal of the legislature, in creating the RPS, was to promote the state’s energy self-sufficiency, preserve the state’s natural resources, and improve the state’s environment, thereby providing substantial economic benefits to New Mexico.  The specific targets adopted under the RPS are provided in Table 5 below.
Table 5: New Mexico RPS Compliance Schedule and Targets

	Compliance Date
	Renewable Energy Requirement

	1/1/2006
	5%

	1/1/2007
	6%

	1/1/2008
	7%

	1/1/2009
	8%

	1/1/2010
	9%

	1/1/2011
	10%


For all years subsequent to 2011, the IOUs are required to maintain a ten percent share of renewable energy in their portfolios.   Regarding renewable generation that predates the adoption of the RPS statute, the legislation explicitly allows for all renewable energy in a utility’s portfolio prior to July 1, 2004 to be counted toward the compliance targets.  
Although the utilities’ first RPS compliance reports will not be issued until September 2007, according to PRC staff it appears that all three utilities will meet their requirements.  Non-wind resources appear to be de minimus in the IOU procurement plans, despite the fact that under the regulatory framework adopted in New Mexico, REC multipliers are applied to non-wind and non-hydro resources, and, furthermore the renewable resource portfolios developed pursuant to the RPS are required to be diversified.
  The fact that the RPS program appears to be motivating wind development almost exclusively became apparent to the PRC when the utilities filed their preliminary RPS procurement plans in 2004. Although Public Service Company of New Mexico (PNM) indicated that it was pursuing efforts to seek out some resource diversity through a solar REC program
, wind represented the totality of El Paso Electric’s (EPE) and Southwestern Public Service Company’s (SPS)  renewable procurement plans.  In response the PRC directed the SPS and EPE to evaluate non-wind renewable resources with the explicit goal of diversifying their renewable energy portfolios.  Pursuant to this, they have initiated efforts to procure non-wind resources through a RFP process specifically seeking non-wind projects.
At present, it is unclear what penalties will be brought to bear if a utility fails to achieve its RPS compliance goals.  Under state statute 62-12-4, “any person or corporation which violates any provision of the Public Utility Act [62-13-1 New Mexico Statutes Annotated (NMSA) 1978] or which fails, omits or neglects to obey, observe or comply with any lawful order, or any part or provision thereof, of the commission is subject to a penalty of not less than one hundred dollars ($100) nor more than one hundred thousand dollars ($100,000) for each offense.”
  How “each offense” will be interpreted, as well as where within the range of potential amounts any penalties will fall, remains an open question. 
Building on the renewable energy rule originally created by the PRC, the RPS statute established a number of cost control mechanisms to ensure that both the obligated utilities and ratepayers are protected from excessive costs that may be engendered by the program.  First, the legislation directed the PRC to establish a “reasonable cost threshold,” thereby putting a cap on overall compliance costs.  Pursuant to this directive, the PRC established reasonable cost thresholds on a technology-specific and on an overall rate-impact basis.  The thresholds by generating technology are as follows:  $0.049/kWh for wind and hydropower, $0.0625/kWh for biomass and geothermal, $0.15/kWh for solar projects of 10 kW or less, and $0.10/kWh for solar projects larger than 10 kW. Should the costs of a given renewable technology exceed these thresholds, utilities would not be required to make additional purchases. These cost caps may also be an impediment to the development of non-wind resources to the extent that they are unrealistically low.  In addition, the overall rate increase customers experience as a result of RPS procurement should not exceed 1% in 2006 plus an additional 0.2% per year until 2011 where the allowable rate increase is capped at 2%. Should the cost increase exceed these levels, utilities would be required to forgo those renewable purchases that, if made, would result in this threshold being exceeded in a given year. Large commercial customers are provided an additional protection from cost increases associated with RPS procurement. As implemented by the PRC, the RPS procurement obligations of a given utility derived from the energy used by  customers that consume in excess of 10,000 MWh/year,  are to be adjusted downward to ensure that the costs of compliance these customer bear in 2006 does not exceed the lesser of 1% of the customer’s annual electric bill or $49,000.  Each subsequent year thereafter, these caps may increase by 0.2% per year or $10,000 until January 1, 2011 after which the limits are fixed at a total rate impact of the lesser of 2% or $99,000, adjusted for inflation.
Utilizing the authority granted to it by the statute, the PRC, in addition to imposing specific renewable procurement obligations on the state’s public utilities, also required public utilities and rural electric cooperatives to offer voluntary programs to support the purchase of renewable energy.  Purchases made under these programs are mandatory but cannot be banked or applied toward a utility’s obligations under the RPS. 
Role of Renewable Energy Certificates

RECs are the unit of account by which compliance with the New Mexico RPS is assessed.  The New Mexico statute contains extensive detail regarding the use of renewable energy certificates in the context of the RPS program.  Not only does the statute direct the PRC to establish “a system of renewable energy certificates that can be used by a public utility to establish compliance,” it also addresses a variety of other issues including ways in which credits may be issued to promote diversified renewable energy development, as well as fairly explicit guidelines concerning the various dimensions of trading flexibility (geographic, temporal, and participatory) under the REC regime.  The statute also provides clear language defining the ownership of RECs in the context of Qualifying Facility contracts under PURPA as well as renewable energy contracts that predate the adoption of the RPS program.  Regarding PURPA QF contracts, unless rights over the renewable attributes were explicitly retained by the generator in the contract, the purchasing utility has claim over any associated RECs.  Similarly, contracts for renewable energy in effect before January 1, 2004 are assumed to convey the RECs to the purchaser of the renewable energy.

Under the New Mexico program, RECs are denominated in kWh.  However the number of RECs issued per kWh generated by an eligible renewable technology varies by resource.  Each kWh generated by wind or hydroelectric facilities receives one REC to be applied toward the RPS targets. Generation from biomass, geothermal, landfill gas, or fuel cell technologies earn two RECs for each kWh of generation, while solar generation receives three RECs for each kWh of generation.  Because RECs represent an additional income stream that developers can earn, these technology specific REC conversions provide increased incentives for certain types of technologies relative to others.  This is a slightly different approach than that used in other states to provide increased incentives for specific technology types within the broader set of eligible renewable resources. A number of other states employ technology carve-outs, in which a specific portion of the RPS must be met through energy generated by a specific renewable technology.  Arguably the New Mexico approach is more market-oriented in that if the cost differential between one suite of alternative renewable technologies and another exceeds a certain level, the market can choose to shift away from the high cost technologies in favor of lower cost technologies.

Based on renewable procurement plans filed by the utilities, two of the three obligated under the RPS are complying through bundled purchases; SPS and PNM both have contracts with wind developers for both the energy and the associated RECs.  In contrast, EPE is purchasing unbundled RECs from PNM to fulfill its RPS obligations.
 
Geographic Flexibility

In order for a REC to be eligible under the New Mexico RPS, the associated energy must be delivered into New Mexico. According to PRC staff, this approach was viewed as a reasonable way to ensure that the program does not violate the Commerce Clause.  However, if the PRC determines that a regional market exists for RECs, then this delivery requirement can be changed pursuant to Commission directive to be broader in scope. This appears to be in recognition of the eventual implementation of the WREGIS system, which would track renewable generation throughout the WECC region, of which New Mexico is a part.
Temporal Flexibility

RECs can be banked for up to four years, after which they are no longer eligible for application toward the state’s RPS goals.
 This provision was established through a stakeholder process used during the development of the original renewable energy rule adopted by the PRC. Borrowing is not allowed per se, though the New Mexico program’s reasonable cost threshold provides some of the same benefits. Like borrowing, it allows a utility to forgo purchases that would otherwise be made to achieve its RPS goals when it becomes economically unreasonable to do so. However it is not borrowing in the sense that if this occurs, the utility is not expected to “pay back” the shortfall in subsequent years by over-complying.  In other words, the amount of renewable energy for which an obligated utility is responsible remains consistent with the goals identified in Table 6 above, irrespective of whether it hits its earlier RPS targets.  
Participatory Flexibility

Under the RPS statute, RECs can be transferred by their owner to any entity.  At this time, it is too early to see if any non-generator or non-utility players will enter the New Mexico market, however, because of the relatively few number of players that are obligated under the program and the absence of retail competition, there may be less of a role for non-utility intermediaries to play. 
Contract Lengths

The renewable energy rule adopted by the PRC that formed the basis for the RPS legislation required the utilities to enter into contracts of at least ten years in length for renewable generators, a stipulation that was subsequently removed with the passage of the RPS statute.  The need for the minimum ten-year requirement appears to be partially belied by the long time frames characterizing the wind contracts signed by both PNM and SPS far exceeding the renewable energy rule’s ten-year minimum.  In the case of the former, PNM initiated a 25-year contract in mid-2003 with Florida Power and Light (FPL) for the total output and RECs generated by the New Mexico Wind Energy Center, a 200 MW wind farm 170 miles southeast of Albuquerque. This contract is anticipated to meet virtually all of PNM’s RPS obligations through 2007 and a sizable share thereafter.  Similarly, SPS has entered into 20-year contracts with two wind farms that are more than sufficient to meet the entirety of its RPS obligations through 2018. For 2006 and 2007, EPE is fulfilling its compliance targets through the purchase of unbundled RECs from PNM under a six-year contract.  According to testimony provided by EPE in support of its 2005 Annual Procurement Plan, unbundled REC purchases from PNM are the only option available for it to meet its 2006 and 2007 obligations, given the lack of availability of viable alternatives.  The share of EPE’s obligations that will be met through unbundled REC purchases from PNM declines dramatically in the post 2007-timeframe, with the difference to be made up through RECs and/or energy purchased pursuant to EPE’s 2006 Diversity RFP for Renewable Energy Supply.
Tracking System

Currently there is no centralized REC tracking system operating in New Mexico.  Instead, each utility self-reports by filing its RECs directly with the PRC.  Each REC submitted for RPS compliance purposes must contain the name and contact information of the renewable energy generating facility owner and/or operator; the name and contact information of the IOU purchasing the renewable energy certificate; the type of generator technology and fuel type; the generating facility’s physical location, nameplate capacity in MW, location and ID number of revenue meter, and date of commencement of commercial generation; the IOU to which the generating facility is interconnected; the control area operator for the generating facility; and the quantity in kWh
 and the date of the REC transaction.  It is unclear, on the basis of the administrative code or conversations with PRC staff, how the number of RECs is actually arrived at.  There do not appear to be any clear protocols regarding how generation is measured for purposes of determining the number of RECs that are available.
Key Observations and Lessons from the New Mexico Experience with RECs

· IOUs have taken advantage of the additional flexibility REC trading provides to comply with the RPS through both bundled and unbundled purchases, with SPS and PNM entering into long-term bundled contracts (20+ years) and EPE procuring unbundled RECs from PNM to meet its 2006 and 2007 RPS targets.
· As in Texas, renewable energy development in New Mexico has been dominated by wind to the near exclusion of all other renewable technologies, despite the efforts in the statute to encourage a more diversified pool of resources.  Though this outcome cannot attributed in a definitive way to the ability to trade RECs, it is at least consistent with the theory that RECs drive development of least-cost resources irrespective of where those resources are located relative to obligated entities.
· Although it hasn’t proven to be effective thus far in actually securing more diversified renewable resource development, the approach used by New Mexico to encourage resource diversity by awarding a different number of RECs per unit of energy generation depending on the type of technology used is at least indicative of how a REC framework could be used to redress concerns that it will result in the exclusive development of only one kind of renewable technology.
· The small number of obligated entities in New Mexico RPS greatly reduces the complexity and volume of REC transactions that occur.  Rather than developing a centralized electronic system, the New Mexico approach relies on utility self-reporting.
· Long-term contracts with wind developers of twenty years or more have been signed by two of New Mexico’s three obligated IOU’s, far in excess of the ten-year contracting requirement under the PRC’s original renewable energy rule and despite the removal of this requirement  from the RPS statute that was subsequently passed.  As in Texas, this seems to suggest that under certain circumstances, mandatory contract lengths of ten years or more are unnecessary. 
CONCLUSION

California faces a number of substantial challenges in achieving its RPS goals. Under the existing framework, obligated entities are required to take ownership of the energy produced by eligible renewable generators in order to have that energy count toward their RPS targets. Although California does not have a strict deliverability requirement due to changes in the rules that expanded the delivery options, as a practical matter, LSEs may be limited to those resources that are proximate or deliverable to their customers. The geographic distribution of renewable resources across the state, coupled with existing transmission constraints, strongly suggests that the costs and even ability to comply with the RPS program will vary dramatically from one LSE to the next, depending on the endowment of renewable resources to which they have access.  In addition, the RPS mandate requires that the same renewable energy obligations be imposed on ESPs, CCAs, small utilities, and multi-jurisdictional utilities.  In general, these smaller entities are likely to face additional challenges meeting the RPS goals under the existing compliance framework, given the relatively limited amount of time they have to achieve the 20% renewable energy target, their relatively low renewable baselines, and their relatively reduced ability to manage delivery of unconventional resources. Furthermore, the RPS, as applied to the large IOUs, requires them to enter into long-term contracts with generators for renewable purchases.  This stipulation was included as a way to facilitate developer financing under the assumption that absent long-term contracts, investments in renewable energy would be perceived as too risky.  While these contracts are relatively easy for the IOUs to accommodate, they are problematic to ESPs who face a great deal of uncertainty regarding their future load obligations.      

Unbundled/tradable RECs represent a compliance approach that would help resolve some of these concerns.  For obligated entities, an unbundled/tradable regime would allow them to look beyond those resources that are physically or electrically proximate and purchase claim over the renewable attributes associated with renewable projects largely irrespective of where those projects are located or where their energy is delivered.  This should encourage greater reliance on least-cost resources statewide as opposed to each obligated entity relying on least-cost resources within their respective service territories.  In contrast to a bundled regime, in which the ability to capture the value of their energy’s renewable character is largely contingent on the demand from nearby LSEs, the additional flexibility afforded under an unbundled regime would allow developers to capitalize on demand for renewable attributes emanating from LSEs located anywhere in the state.  LSE’s that operate in regions with limited renewable resources, rather than trying to develop whatever resources happen to be proximate and/or deliverable to their customers, could choose instead to purchase RECs from facilities that generate energy that is delivered elsewhere. 
The ability to comply with the RPS through unbundled REC purchases may also help facilitate the compliance of smaller IOU’s and non-IOU LSEs, by allowing them to sidestep the costs of managing delivery of renewable resources, which may be prohibitive for these smaller entities, and, to the extent that such purchases can be made on a short-term basis, allowing them to avoid the risk of stranded costs associated with long-term contracts.  ESPs generally rely on a procurement model characterized by short-term energy contracts reflecting the types of contracts into which their customers are willing to enter.  It follows that their willingness to enter into contracts for renewable energy and/or RECs would be similarly constrained. 
At least at the theoretical level, California has already taken a number of significant steps in the direction of unbundled/tradable RECs. In particular, the change in the delivery requirements, established in D.05-07-039, provides tacit approval to the unbundling of RECs within California, since, from a compliance perspective, the final disposition of the energy is no longer relevant, only that it is delivered into the CAISO grid.  An IOU is thus allowed to retain claim over the renewable attributes of energy, even if that energy has been remarketed to another entity.  Although the costs of remarketing and/or redelivery of renewable energy prevent extensive reliance on resources that deliver out-of-territory, the regulatory framework clearly allows this type of transaction to count toward an IOU’s RPS goals.  Migrating to an overtly unbundled or tradable regime therefore appears to be a change of degree, not of kind, given the steps that have already been taken and the de facto unbundling of RECs that is already allowed.
If California does move forward with an unbundled or tradable REC regime, it will need to develop regulatory guidelines governing the levels of geographic, temporal and participatory flexibility. In developing these rules, policy makers will need to remain sensitive to the implications of these changes on the market for renewable energy and the ability of the RPS to deliver on the goals the program was intended to produce.  In addition, reconciling an unbundled REC approach with some of the more idiosyncratic aspects of the existing regulatory structure will likely prove challenging.  Specifically the SEP funding structure in California, designed to cover the above-market costs of renewable energy is not readily compatible with a framework in which the energy is separated from the renewable attributes, particularly if either component can be sold on a short-term basis and to multiple parties. Regardless of how the state proceeds, it is critically important that policy makers develop a better understanding of the specific goals the state hopes to achieve via the RPS program and how these goals are impacted by different compliance regimes.  Absent this information, it is extremely difficult, if not impossible, to weigh the tradeoffs associated with one approach versus another.  

Recommendations and Observations
Below are a list of recommendations and observations that the Commission and the Legislature should consider as they contemplate the use of RECs to support the state’s renewable energy goals.  

Geographic Flexibility

· The Commission has already adopted rules that allow renewable energy delivered anywhere in the CAISO control area to count toward a given IOU’s RPS obligations, thus facilitating the implicit use of RECs within California.  An unbundled/tradable REC regime could leave these eligibility requirements unchanged or broaden eligibility to include generation delivered anywhere in California or anywhere in the WECC. This recommendation would appear to require legislative action.
· Broader geographic eligibility may change the portfolio of renewable resources that would otherwise get developed such that a greater proportion of the portfolio is composed of the least-cost technology in the eligible resource region. If this translates into the near exclusion of other renewable resource types, as appears to have happened in Texas and New Mexico, the RPS may not be as effective in delivering on some of the underlying goals compared to a scenario in which a more diverse set of resources is developed.  Different technologies are likely to be more or less effective in achieving certain goals than others.  Understanding the interplay between the goals of RPS and the type of technologies that are likely to get developed under different regimes warrants further analysis.
· It seems intuitively obvious that, with the exception of greenhouse gas emissions, broader geographic eligibility, encompassing resources that deliver energy out of state, will produce fewer benefits that accrue to California relative to those resources that produce energy that is delivered into California. 

· It is unclear if the expanded delivery flexibility adopted in D.05-07-039 has proven effective in increasing the renewable resource options available to obligated entities, or whether it has enabled some renewable projects to proceed that would have otherwise gone unbuilt.  This is an area of additional inquiry the Commission should pursue.

· The Commission should make clear that the expanded delivery requirements allow for the use of shaped and firmed products provided the renewable energy involved in these transactions is initially delivered into the CAISO grid, consistent with the delivery rules authorized in D.05-07-039.

· Commerce Clause concerns may be a factor in determining whether California can legally exclude resources that are delivered outside of CAISO control area but into the WECC.  The experience in Texas, Massachusetts and New Mexico suggests that policy regarding geographic eligibility was developed in recognition of the constraints the Commerce Clause imposes.  
Temporal Flexibility 
· The existing rules governing temporal flexibility under the California RPS are readily transferable to a REC-based framework. However, should an unbundled or tradable REC regime be established, the current provisions allowing unlimited banking should be revisited and changed to a finite time period, consistent with the objective of encouraging market liquidity and ensuring that the RPS provides ongoing demand for renewable generation.
· Limits to the share of the obligation in any compliance period that can be met through the use of banked RECs could also be contemplated as a means to further promote market liquidity and continuous demand for renewable energy.  

Participatory Flexibility

· Third parties can fulfill an important role in the market by reducing transaction costs, underwriting risk associated with renewable energy development, and creating additional demand for renewable energy.  The principal argument against third party ownership of RECs is that it would increase administrative complexity.  This argument may be valid in the absence of a REC tracking system, but, assuming WREGIS comes online as anticipated, the additional complexity and administrative overhead associated with third-party ownership is minimal.
· Regarding the ability to resell RECs multiple times, if one accepts that third-parties have a valuable role to play, it follows that resale of RECs subsequent to initial purchase must be allowed.  With the exception of non-obligated entities that wish to retire RECs to stimulate additional renewable demand, third parties will have no reason to enter the market if they are unable to resell.  
· Whether third parties are allowed to participate, the ability to resell RECs subsequent to initial purchase provides valuable benefits by reducing the risk of stranded costs from the over-procurement of RECs, an issue of great concern to ESPs in particular. Opportunities to resell ensure that the value of RECs purchased in excess of need do not drop to zero.  All else equal, this should reduce the reluctance of obligated entities to enter into long-term contracts with developers.

· The ability to resell RECs also provides a hedge against the risks of under-procurement and over-procurement.  LSEs that have under-procured can look to those that have over-procured to make up any shortfalls. This will facilitate the participation of ESPs and other smaller LSEs that are obligated under the RPS program and lessen the risk to IOUs as well. 
Contract Lengths
· If unbundled transactions are authorized, the existing long-term contracting requirements imposed on the larger IOUs should remain largely unchanged, with some consideration given to the idea of allowing them to meet some, relatively small, portion of their RPS obligations through short-term contracts.  Long-term contracts are critical in facilitating developer financing by providing certainty to the financial community of a stable revenue stream and return on their investments in renewable projects. 
· In applying the RPS to ESPs, CCAs, small utilities, and multi-jurisdictional utilities, the long-term contracting requirement should not be applied.  As discussed, long-term contracts impose substantial risk on these entities in general and on ESPs in particular. These entities should be allowed to enter into these contracts if they choose, but should not be required to do so.
· Whether the demand from smaller LSEs will result in new renewable development will depend on the willingness of merchant generators to build on the basis of prospective REC and energy sales on a short-term basis to these entities, and/or the existence of a third-party that will enter into long-term contracts with prospective developers and resell to the smaller LSEs on a short-term basis.  If neither is present, RECs purchased by smaller LSEs will more than likely serve only to reallocate claim over the attributes from existing projects without stimulating new development.  
Supplemental Energy Payments
· Unbundled or tradable REC purchases are not readily integrated into the current process by which the above-market costs of renewable energy are calculated and paid for through the issuance of supplemental energy payments.  Although not a necessary condition for migration to an unbundled or tradable REC regime, an alternative approach to offsetting the above-market costs of renewable energy should be found in the longer term.  A hybrid approach in which bundled transactions are eligible for SEP funds and unbundled transactions are not appears to create perverse incentives and undermine the degree to which the availability of RECs promotes efficient resource development. A more generic approach of technology and vintage-specific subsidies may be preferable because it can be applied more uniformly to generators, irrespective of whether they sell their energy and RECs on a bundled or unbundled basis.  This recommendation would appear to require a change in the RPS legislation.
· Insulating ratepayers from excessive costs associated with RPS compliance under an unbundled or tradable REC regime could be achieved through the creation of an alternative compliance payment that obligated entities could pay in lieu of purchasing additional RECs.  The level of the alternative compliance payment would effectively cap the maximum price of RECs to a predetermined level.  To ensure that obligated entities are using ACPs only as a compliance tool of last resort, a process would need to be established to verify that ACPs are the least-cost option available. Unlike compliance penalties, these monies should not flow into the general fund, but should, instead, be used to support additional renewable development.  This recommendation would appear to require a change in the RPS legislation.
Qualifying Facilities and Distributed Generation

· QFs with expiring PURPA contracts may receive windfall gains at ratepayer expense if they are allowed to sell their RECs into the California market for RPS compliance purposes, to the extent that they do not require this additional incentive to continue operating.  To maximize the effectiveness of ratepayer monies in promoting new renewable investment, the state should identify ways in which the contribution of these facilities to the state’s renewable energy goals can be recognized without requiring unnecessary ratepayer expenditures. At the same time, repowering and expansion project should still be encouraged.  

· Similar to the approach taken in Massachusetts, the state should consider limiting the eligibility of older facilities to produce RECs under the California RPS.  However, RPS eligible RECs should be issued to QFs for generation in excess of some level of historical output, thus ensuring that facility owners have an incentive to repower or otherwise expand their generating capacity, while preventing QFs from earning windfall gains at the expense of California ratepayers.
· The issue of how to allocate RECs produced by DG facilities between IOUs and DG facility owners in light of ratepayer subsidies should be mindful of the benefits these facilities confer to IOUs in terms of reduced load and reduced RPS obligations.
Tracking System

· Unbundled RECs are technically feasible absent WREGIS, but would require the state to develop an interim method for tracking REC ownership via contract audits.  The current CEC interim tracking system does not support this capability.
· Migration to an unbundled or tradable REC regime would be greatly facilitated by the availability of the WREGIS tracking system.  Although contract audits may be sufficient to support an unbundled regime, a fully tradable program will absolutely require an electronic tracking system.
· The manner in which an unbundled/tradable REC regime interacts with emission trading markets will need to carefully thought out. For example, in February 2006, the Commission announced its intent to implement a load-based carbon cap limiting the total carbon emissions produced by the IOUs.  Policy makers will need to determine if claim over the avoided carbon emissions associated with renewable energy are transferred with the REC, or if they remain bundled with the energy.  In either case, a determination will need to be made regarding the magnitude of these benefits.  This is an issue that should be considered in the context of the carbon cap proceeding.  
APPENDIX A: FIRMED AND SHAPED RENEWABLE ENERGY PRODUCTS
Firmed Power: In the context of renewable power, “firming” refers to the process by which a backup resource is used to supplement the output of an intermittent resource to ensure that the total energy provided is sufficient to meet customer load. Critical to this concept is the capability of the supplementary resource to fluctuate in concert with the intermittent resource such that the sum of the two equals the total load at any given point in time. Figure A-1 illustrates the firming concept.  The squiggly line represents the output of a hypothetical wind facility or other intermittent resource over an arbitrary time period.  The horizontal line represents the amount of energy that is demanded.  The space between the wind output and the energy demanded is the amount that must be firmed by some supplementary resource.  When wind output declines, holding demand constant, output from the supplementary resource must increase. Similarly, if wind output increases, output from the supplementary resource must decrease, again holding demand constant.  In practice, things are a bit more complicated as load is likely to fluctuate as well, but the basic concept that the intermittent resource must be backed-up by a flexible supplementary resource remains unchanged.  According to PPM Energy, this supplementary resource can be energy from gas-fired generation, hydro, other intermittent resources, spot market purchases, or some combination of these.
Figure A - 1: Firmed Power Schematic

[image: image4]Note that contract terms could, theoretically, specify what supplementary resources can be used for firming purposes, or establish a prioritized list of what resources would be preferred.  

Shaped Power: Renewables are typically thought of as resources that must be used when their fuel is available, i.e., they are “must-take” resources that are “dispatched” on the basis of when the wind is blowing or when the sun is shining.  From the perspective of an LSE, this makes these resources less desirable because they cannot be brought online when the power is actually needed, and furthermore, fluctuations in output must be dealt with (through firming) on a real-time basis.  One way to remedy this, as described in the context of firmed power, is to pair such must-take resources with resources that are dispatchable, reducing output from the dispatchable resource when the must-take resource is operating.  For example, wind and hydro can be paired such that when the wind is blowing, hydro output is reduced commensurate with the wind resource’s output, in effect storing that wind resource in the potential energy of the water that would have otherwise been converted into electricity.  This approach, in effect, converts a must-take resource into one that can be dispatched when needed. A similar pairing could occur between must-take renewables and dispatchable forms of conventional generation, like gas turbines. This displaced power is then delivered to the customer at some point in the future, thus giving the customer some lead time to secure additional power to supplement what was produced from the intermittent resource.  

Until recently, the Bonneville Power Administration (BPA) offered both firmed and shaped products.  Their firmed product, marketed as their Network Wind Integration Service, allowed customers with wind contracts covering some of their power needs to receive the balance of power (the difference between what the wind resource generated and load) from Bonneville.  The backup resource was principally hydro.  BPA also offered a shaped product marketed as their Storage and Shaping Service.   Under this offering, a wind resource would be stored in the form of avoided hydro generation, which would then be delivered a week later in flat/firm hourly peak and off-peak blocks corresponding to the time of day the power was originally generated.  The benefits to customers of this offering included providing time to secure additional resources well in advance to cover any shortfall in the amount of power generated by the wind project, and providing power in firm hourly blocks, thus reducing the granularity of firming that would otherwise be required.  

Bonneville recently stopped offering these products due to changes in the operating rules governing its hydro system.  Specifically, in November of 2005, changes were made that require specific flow rates on both the Snake and Columbia Rivers in an effort to improve conditions for salmon.  This requirement reduces the operational flexibility and capacity of the system, thus limiting the ability of the system to respond to fluctuations in wind generation, a capability fundamental to BPA’s approach to firming and shaping intermittent renewable energy. 

APPENDIX B: STATUTORY AUTHORITY AND ADMINISTRATIVE REC PROGRAM DESIGN 

A plurality of states with RPS programs incorporate REC trading as part of their compliance regime, with the prescriptiveness of existing statutory language addressing the implementation of REC trading varying dramatically from state to state.  Notably, the Maine, Massachusetts, and Texas statutory language is quite minimal and vague in discussing REC programs.  However, despite the lack of statutory direction administrative authorities in these states have developed substantial REC trading programs.  The Texas code, for instance, merely grants authorization for the commission to establish a REC trading program
, but, as noted earlier in this paper, neglects to require specifics other than noting that RECs shall be purchased in lieu of capacity building.  Similarly, Massachusetts’ statute merely alludes to the development of tradable credit markets, yet Massachusetts’ regulatory commission has laid out a broad regulatory framework within its administrative utility code.
 

However, the vast majority of states that allow REC trading appear to have language referencing RECs as a general compliance option in their statute.  This suggests that California would be something of an exception if it implemented REC trading in the absence of specific statutory language to do so. However, some state regulatory agencies have established REC trading prior to direct regulatory authorization, which has then subsequently been codified by their respective legislatures.

Regarding more specific implementation details of REC trading, there appears to be less of a clear consensus in how states have proceeded.  In the tables that follow, we have attempted to catalog the statutory and administrative language governing REC trading in those jurisdictions with RPS programs.  A brief description of the trends that were observed in pulling this information together is provided below.    

Geographic Flexibility 

Guidelines and limitations on out-of-state or regional credit trading are specifically mentioned in several state statutes.  Statutorily speaking, the two primary factors that appear to control geographic flexibility are the declared goals of the state legislature for implementing an RPS and REC trading program, and the development or plan for a regional trading system.  Depending on the weight that state legislative bodies give factors such as in-state economic development, regional and global environmental benefits, and least-cost-benefit to energy providers factors into the analysis of state statutory construction.  For instance, Montana legislative material specifically states that its renewable program is meant to help rural economic development and subsequently the legislature requires a significant amount of energy to be procured through rural renewable power projects.
  Texas similarly stipulates in its administrative language that the output of a renewable facility must be readily capable of being physically metered and verified in Texas by the program administrator.  The reasoning put forth is that energy from a renewable facility that is delivered into a transmission system where it is commingled with electricity from non-renewable resource can not be verified as delivered to Texas customers.

The availability of regional tracking programs also plays an important role.  Most states in the New England NEPOOL tracking system have neglected to put specific geographic language pertaining to flexibility within state statutes presumably because of the development and success of the NEPOOL regional trading system.  However, states with no current regional tracking system in place such as New Mexico presently limit the trading of out of state RECs, but allow flexibility within their legal framework should a regional trading system develop. 
Temporal Flexibility 

Banking and borrowing provisions appear in several states’ statutory regimes.  Primarily this has occurred through the codification of specific REC retirement language limiting the amount of time a state may bank RECs.  This check on banking varies, but runs anywhere from one to four years, a feature likely the result of individual state dynamics.
  Delaware, Maryland, and Pennsylvania all list express retirement language in their state statutes.  In other states like Maine, New Mexico, and Texas, however, regulatory authorities have taken to implementing similar administrative retirement language without direct on-point statutory authority.  This may signal an interpretive difference in how some state regulatory bodies are choosing to construe statutory authority to implement REC programs, with some believing they have the administrative authority to properly implement a regulatory REC framework without specific statutory direction.  

Two states, Wisconsin and Montana, directly address the issue of “borrowing” in state statutes allowing for a “true-up” period where utilities may purchase RECs to balance accounts from the previous year.  In Montana this extends for a three month period following the business year and in Wisconsin this extends for a full calendar year.

Participatory Flexibility

Most states have not chosen to codify language pertaining to market participation by varying actors.  Presumably this may be to let state administrative authorities determine the specifics of the participating actors.

Contract Lengths

While the subject of mandatory minimum contract lengths has received substantial discussion, it appears that only Montana has chosen to codify contract lengths in their statutory language.  The reason for this may be that contract lengths may be less of a mitigating factor to the development of significant REC tracking systems than it appears to be.  At present, Montana requires a 10 year minimum contract length.

Tracking System

A continuum exists regarding state regulatory language on developing REC tracking systems.  While many states dictate in statutes what attributes a REC certificate must incorporate, not all necessarily require by statute that a full electronic tracking system be established.  Geographic size and the participation of other neighboring regional states also likely contribute to the specific requirements of tracking systems.    

For example, states such as Maine, Massachusetts, and Connecticut, located within the New England ISO, already have the NEPOOL tracking system in place for energy created within the regional system.  Thus, their legislative and administrative language does not reference the need to develop a tracking system, but rather simply notes what the requirements for a REC are within each state.  In Texas, on the other hand, the Utilities Commission details the set up of a regulatory tracking system in its administrative language and calls for administration of the system by a third party.  

Table B - 1: Statutory and Administrative Authorities Regarding the Use of RECs

	
	RPS States
	Allow

Credit

Trading
	Statutory

Authority
	REC

Language

In

Statute
	REC

Admin.

Authority

	1
	Arizona
	
	
	
	

	2
	California
	
	
	
	

	3
	Colorado
	Yes
	Colo. Rev. Stat. § 40-2-124(1)(d)
	Yes
	

	4
	Connecticut
	Yes
	Conn. Gen. Stat. § 16-245a

Conn. Gen. Stat. § 16-244c
	Yes
	Regs., Conn. State Agencies § 16-245a-1

	5
	Delaware
	Yes
	Del. Code Ann. tit. 26,  § 355

Del. Code Ann. tit. 26,  § 360
	Yes
	

	6
	Hawaii
	
	
	
	

	7
	Illinois
	
	
	
	

	8
	Iowa
	
	
	
	

	9
	Maine
	Yes
	Me. Rev. Stat. Ann. tit. 35-A, § 3210
	Unspecified
	65-407-311 Me. Code R. § 1 et seq. 

	10
	Maryland
	Yes
	Md. Code Ann., Pub. Util. Cos. § 7-709
	Yes
	

	11
	Massachusetts   
	Yes
	Mass. Gen. Laws Ann. ch.  25A, § 13
	Yes
	225 Mass. Code Regs. 14.05.

	12
	Minnesota
	
	
	
	

	13
	Montana
	Yes
	Mo. Code Ann. § 69-8-1004
	Yes
	

	14
	Nevada
	Yes
	Nev. Rev. Stat. § 704.7821
	Yes
	Nev. Admin. Code § 704.8913

	15
	New Jersey
	Yes
	N.J. Stat. Ann. § 48:3-87
	Yes
	N.J. Admin. Code § 14:4-8.8



	16
	New Mexico
	Yes
	N.M. Stat. Ann. § 62-16-1 et seq. 
	Yes
	N.M. Code R. § 17.9.572.13

	17
	New York
	
	
	
	

	18
	Pennsylvania
	Yes
	73 Pa. Stat. Ann. § 1648.3
	Yes
	

	19
	Rhode Island
	Yes
	R.I. Gen. Laws § 39-2-1.2
	Yes
	

	20
	Texas
	Yes
	Tex. Util. Code Ann. § 39.904
	Yes
	16 Tex. Admin. Code § 25.173

	21
	Vermont
	
	
	
	

	22
	Washington DC
	Yes
	D.C. Code § 34-1433
	Yes
	-

	23
	Wisconsin
	Yes
	Wis. Stat. Ann. § 196.378(3)
	Yes
	Wis. Admin. Code PSC § 118.01 et seq. 


Table B - 2: Statutory Authority Governing REC Trading Design Issues
	
	REC

States
	Geographic Flexibility 
	Temporal

Flexibility
	Participatory 

Flexibility
	Contract

Length

	1
	Colorado
	Open to future regional trading

Colo. Rev. Stat. § 40-2-124(1)(d)
	
	Colo. Rev. Stat. § 40-2-124(1)(f)(IV)
	Min. contract length- 20yrs

Colo. Rev. Stat. § 40-2-124(1)(f)(III)

	2
	Connecticut
	
	
	
	

	3
	Delaware
	No- out of state customer-sited facilities

Del. Code Ann. tit. 26, § 355(b)
	3 year banking limit

Del. Code Ann. tit. 26, § 360(b)
	
	

	4
	Maine
	
	
	
	

	5
	Maryland
	
	3 year banking limit

Md. Code Ann., Pub. Util. Cos. § 7-709(c)(1)
	
	

	6
	Massachusetts   
	
	
	
	

	7
	Montana
	
	3 month “true-up” purchasing

Mo. Code Ann. § 69-8-1004(6)
	
	Authorization required for contracts <10yrs

Mo. Code Ann. § 69-8-1005(1)(a)

	8
	Nevada
	
	
	
	

	9
	New Jersey
	
	
	
	

	10
	New Mexico
	Open to future regional trading

N.M. Stat. Ann. § 62-16-5(B)(1)(b)
	4 year banking limit

N.M. Stat. Ann. § 62-16-5(d)
	
	

	11
	Pennsylvania
	
	2 year banking limit

73  Pa. Stat. Ann. § 1648.3(e)(7)
	
	

	12
	Rhode Island
	
	
	
	

	13
	Texas
	
	
	
	

	14
	Washington DC
	
	
	
	

	15
	Wisconsin
	
	1 year flex purchasing

Wis. Stat. Ann. § 196.378(3)(a)
	
	


	
	RPC

States
	Tracking 

System
	Statutory Authorization for Commission to Administer REC Program

	1
	Colorado
	
	Colo. Rev. Stat. § 40-2-124(2)

	2
	Connecticut
	
	

	3
	Delaware
	 Del. Code Ann. tit. 26, § 359
	Del. Code Ann. tit. 26, § 359(a)

	4
	Maine
	
	

	5
	Maryland
	Md. Code Ann., Pub. Util. Cos. § 7-708
	 Md. Code Ann., Pub. Util. Cos. § 7-708(a)(1)

	6
	Massachusetts   
	
	

	7
	Montana
	
	Mo. Code Ann. § 69-8-1006

	8
	Nevada
	
	Nev. Rev. Stat. § 704.7828(1)

	9
	New Jersey
	
	

	10
	New Mexico
	
	N.M. Stat. Ann. § 62-16-5

	11
	Pennsylvania
	73  Pa. Stat. Ann. § 1648.3(e)(2)(i)
	73  Pa. Stat. Ann. § 1648.3(e)(1)

	12
	Rhode Island
	
	

	13
	Texas
	
	

	14
	Washington DC
	
	D.C. Code § 34-1433(h)(5)

	15
	Wisconsin
	
	Wis. Stat. Ann. § 196.378(3)(b)


Table B - 3: Administrative Authority Governing REC Trading Design Issues
	
	RPC

States
	Geographic Flexibility 
	Temporal

Flexibility
	Participatory 

Flexibility
	Contract

Length

	1
	Colorado
	
	
	
	

	2
	Connecticut
	
	
	
	

	3
	Delaware
	
	
	
	

	4
	Maine
	65-407-311 Me. Code R. § 4(B)
	65-407-311 Me. Code R. § 7
	
	

	5
	Maryland
	
	
	
	

	6
	Massachusetts   
	225  Mass. Code Regs. 14.05(1)(d)
	
	
	

	7
	Montana
	
	
	
	

	8
	Nevada
	
	
	
	

	9
	New Jersey
	N.J. Admin. Code  § 14:4-8.9(2)(e)
	N.J. Admin. Code  § 14:4-8.8(b)
	
	

	10
	New Mexico
	N.M. Code R. § 17.9.572.13(b)(2)
	
	N.M. Code R. § 17.9.572.13(b)(2)
	

	11
	Pennsylvania
	
	
	
	

	12
	Rhode Island
	
	
	
	

	13
	Texas
	16 Tex. Admin. Code § 25.173(e)(4)
	16 Tex. Admin. Code § 25.173(m)(4)
	
	

	14
	Washington DC
	
	
	
	

	15
	Wisconsin
	
	
	
	


	
	RPC

States
	Price-Caps
	Tracking 

System

	1
	Colorado
	
	

	2
	Connecticut
	
	

	3
	Delaware
	
	

	4
	Maine
	
	

	5
	Maryland
	
	

	6
	Massachusetts   
	
	

	7
	Montana
	
	

	8
	Nevada
	
	

	9
	New Jersey
	
	

	10
	New Mexico
	
	

	11
	Pennsylvania
	
	

	12
	Rhode Island
	
	

	13
	Texas
	16 Tex. Admin. Code § 25.173(o)(2)
	 16 Tex. Admin. Code § 25.173(g)

	14
	Washington DC
	
	

	15
	Wisconsin
	
	 Wis. Admin. Code PSC § 118.06


10 RECS
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� Under the existing RPS framework, compliance is assessed on the basis of physical deliveries of renewable energy.   In D.05-11-025, the Commission identified two alternatives to this approach: an unbundled regime, and a tradable regime.  Under an unbundled REC regime, claim over the renewable attributes of energy produced by eligible renewable technologies can be transferred from the renewable generator to one LSE while the energy is delivered to another.  However, once this transfer occurs, claim over the attributes cannot be resold.  In contrast, under a tradable REC regime, although the concept of selling the energy and claim over the attributes to different parties remains intact, RECs may be transferred from the renewable generator to any third party, not just obligated LSEs.  In addition  these attributes can be resold subsequent to the initial sale.


� Public Utilities Code Sections 399.11-399.17.


� In D.05-11-025, the CPUC held that its consideration of the potential use of unbundled or tradable RECs for RPS compliance purposes is not prohibited by current law (pg. 18).


� In a few cases the RPS goals are structured as an installed capacity requirement, as in Texas.


� Eligible renewable resources under the California RPS (PUC § 383.5(b)(1)): biomass, solar thermal, photovoltaic, wind, geothermal, fuel cells using renewable fuels, Small Hydro (<= 30 MW), digester gas, municipal solid waste conversion, landfill gas, ocean wave, ocean thermal, or tidal current, and any additions or enhancements to a facility using that technology. 


� The executive order identifies the following emission reduction targets for the state of California: by 2010, reduce GHG emissions to 2000 levels; by 2020, reduce GHG emissions to 1990 levels; by 2050, reduce GHG emissions to 80 percent below 1990 levels. Executive Order S-3-05; June 1, 2005.


� D.05-07-039, pp. 9-10, also see Findings of Fact 5, Conclusions of Law 4, and Ordering Paragraph 1a.


� In D.05-11-025 the CPUC found that SB 1078 holds these entities to the same standards as the IOUs in terms of the total share of energy sales that must come from eligible renewable resources by 2010, as well as in terms of the minimum required increase in their procurement of renewable energy each year.   


� For an explanation of what it means to “firm” a resource, see Appendix A.


� See Hamrin, J., Wingate, M., “Regulator’s Handbook on Tradable Renewable Certificates,” Center for Resource Solutions, June 2004.


� “Strategies Underway in California that Reduce Greenhouse Gas Emissions,” http://www.climatechange.ca.gov/climate_action_team/factsheets/2005-06_GHG_STRATEGIES_FS.PDF


� Rader, N., Hempling, S., “The Renewables Portfolio Standard: A Practical Guide,” Prepared for the National Association of Regulatory Utility Commissioners, pp. 3-5, February 2001.


� See Appendix A for an explanation shaping and firming in the context of renewable generation.


� D.04-12-048, pg. 87.


� See Hamrin, J., Wingate, M., “Regulator’s Handbook on Tradable Renewable Certificates,” Center for Resource Solutions, June 2004.


� See Chupka, Marc W., “Renewable Energy Credits: Policy Design and Price Volatility,” in GreentradingTM: Commercial Opportunities for the Environment. Peter C. Fusaro and Marion Yuen, editors. New York, NY: GreentradingTM, 2004.


� This assumes no social discount rate.  If the social discount rate is greater than zero, the optimal level of renewable energy delivered per compliance period would change such that each subsequent compliance period would be characterized by less renewable energy delivered than the previous period, reflecting society’s preference for benefits that occur sooner rather than later.


� According to the U.S. Environmental Protection Agency, the atmospheric lifetime of CO2 ranges from 50 to 200 years. Benefits of the RPS in terms of avoided heat-trapping potential from CO2 emissions would be maximized if all of the avoided emissions were realized in early compliance periods, rather than being spread out across compliance periods or clustered in later compliance periods.  However, the difference in total benefits is likely to be small irrespective of when the emission avoidance occurs in the program as total benefits accrue over a time span that is much longer than the RPS program itself. 


� See Hamrin, J., Wingate, M., “Regulator’s Handbook on Tradable Renewable Certificates,” Center for Resource Solutions, June 2004.


� See Public Utilities Code section 399.14(2)(C).


� Shortfalls in excess of 25% of a utility’s annual procurement target (APT) would be permitted if one of the following conditions were met: insufficient response to the RFO, contracts already executed will provide future deliveries sufficient to satisfy current year deficits, inadequate public goods funds are available to cover above-market renewable energy costs, and/or seller non-performance.


� The RPS rules require that any purchases in subsequent compliance periods must first be applied to that period’s APT, and only after that period’s APT has been met can additional purchases be applied against prior deficits of 25% or less.  


� “Tradable RECs and Financing Renewable Energy Projects in California,” Evolution Markets, Presentation at the California Registry Conference, April 19, 2005. http://www.climateregistry.org/docs/EVENTS/Conference%202005/Hochschild.pdf


� The length of the contract, in of itself, is less important than whether the contract provides the investor community a requisite level of certainty regarding project revenues.  If the price renewable energy commands is high, the contract length that is necessary to ensure that projects will be able to cover their debt service and provide an adequate return on investment will be shorter than if the prices is low. 


� The value of this hedge is perhaps clearest in circumstances where the wholesale price in the market exceeds the contractually agreed upon fixed price combination of wholesale energy plus RECs.  In these circumstances, the generator would pay the LSE, in effect receiving a negative price for its RECs, consistent with the contractual requirement that the combined price of energy and REC equal the agreed upon fixed price.   


� In a deregulated market, in which retail competition prevails, the ability of an LSE to pass increased costs onto customers in the form of higher prices is limited by competitive forces.  


� “Tradable RECs and Financing Renewable Energy Projects in California,” Evolution Markets, Presentation at the California Registry Conference, April 19, 2005. � HYPERLINK "http://www.climateregistry.org/docs/EVENTS/Conference%202005/Hochschild.pdf" ��http://www.climateregistry.org/docs/EVENTS/Conference%202005/Hochschild.pdf�; Also see  “Design Guide for Renewable Energy Certificate Tracking Systems,” National Wind Coordinating Committee Green Markets and Credit Trading Work Group, pp. 4-6, July 2004. http://www.nationalwind.org/publications/rec/rec_guide.pdf


� Nogee, A., “Renewable Electricity Standards: Overview and Some Costs and Benefits”, Union of Concerned Scientists, presentation at the AWEA RPS Workshop, March 7-8, 2006. http://www.awea2.org/downloads/RPS/Alan_Nogee.pdf.


� Public Utilities Code Section 399.14(e) allows for a procurement entity to make renewable energy purchases on behalf of another LSE’s customers.  It is unclear from the statute if a procurement entity for RECs alone is authorized.  


� While this same argument could also be made in the context of a bundled regime, whereby all generators would bid into the RPS solicitation at the maximum price they believe they can receive based on their estimate of what the marginal generator will get, because of the commodity nature of RECs and the greatly reduced transaction costs associated with their sale to any entity in the state, RECs will presumably exhibit price behavior that conforms closer to the rule of one price than the price of renewable energy purchased on a bundled basis.  


� D.05-05-011, “Opinion Clarifying Participation of Renewable Distributed Generation in the Renewable Portfolio  Standards Program,” pp. 1, 6-7.  These issues will be addressed in R.06-03-004.


� Hamrin, J., Wingate, M., “Regulator’s Handbook on Tradable Renewable Certificates,” Center for Resource Solutions, pp. 69-74, June 2004.


� In addition to these minimal functionality requirements, policy-makers may also wish to incorporate additional capabilities into the system.  For example, in addition to tracking REC transactions, it may be desirable for the system to actively facilitate REC trading by providing a trading platform or otherwise providing some market making functionality. In addition to tracking renewable attributes, broadly construed, the system may also provide additional resolution regarding the actual environmental characteristics of the energy, by tracking such things as avoided emissions.        


� Operating systems include the NEPOOL Generation Information System (Maine, Massachusetts, Connecticut, Vermont, and Rhode Island), PJM’s Generation Attributes Tracking System (all or parts of Delaware, Indiana, Illinois, Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West Virginia, and the District of Columbia), ERCOT (Texas), and Wisconsin’s Renewable Resource Credit tracking system. Systems under development include he Midwest Regional Tracking System is under development (encompassing Minnesota, Wisconsin, Iowa, North Dakota, and South Dakota, and the Western Renewable Energy Generation Information System (encompassing Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming).


� See Hamrin, J., Wingate, M., “Regulator’s Handbook on Tradable Renewable Certificates,” Center for Resource Solutions, June 2004, pg. 71.


� “Western Renewable Energy Generation Information System,” Producer Services Consulting, Green Power in Canada Workshop Series Presentation, Feb. 10, 2004. http://www.pollutionprobe.org/whatwedo/GPW/calgary/Presentations/PDFs/john.pdf


� “WREGIS Interim Operating Rules: Functional Requirements,” Final WREGIS Operational Rules, Committee Recommendations, pg. 30, July 15, 2004.


� SB 7


� SB 20


� All facilities that began operating prior to September 1, 1999 are considered to be “existing” facilities.


� Tex. Util. Code Ann. § 39.904.


� In the fourth quarter of 2005, this value was updated to 27.6%, reflecting actual performance experienced thus far by renewable generators participating in the program.  This lower value was in part a result of the excessive build-out of renewable facilities in transmission constrained areas which forced curtailments, thus putting downward pressure on the capacity factor.  As a result of this change, obligated entities that had procured RECs on the premise of the 35% capacity factor found themselves over-procured. 


� Langniss, O., Wiser, Ryan., “The Renewables Portfolio Standard in Texas: An Early Assessment” Energy Policy, More specifically, a renewable project’s first point of interconnection must be within ERCOT for associated RECs to be eligible for the Texas RPS.


� There appears to be some dispute regarding what resources wind displaces.  According to a large wind developer, coal and nuclear facilities currently available in ERCOT are sufficient to meet slightly less than ERCOT’s minimum load of 19,000 MW.  As a result, gas fired units are the marginal resource during peak and non-peak hours.  This is different from statements made by PUC staff indicating that wind generally displaces coal-fired facilities. It should also be noted that the profile of wind resources varies considerably depending on where the resources are located.  For example, according to the same large renewable developer, inland resources in west Texas produce maximum output during non-peak hours and non-peak seasons, while gulf coast resources achieve maximum output during peak hours and peak seasons.


� 16 Tex. Admin. Code  § 25.173(m)(4).


� Although ERCOT has the data necessary to assess the extent to which compliance targets achieved thus far have been met through the retirement of banked RECs versus “new” RECs, these data have not been aggregated across the accounts of participating entities.


� “ERCOT’s 2004 Annual Report on the Texas Renewable Energy Credit Trading Program”, Electric Reliability Council of Texas Inc., pp. 2, 4, http://www.texasrenewables.com/publicReports/2004_Report.doc.


� “Direct Energy Signs Long-Term Renewables Supply Contract with AES in Texas,” Direct Energy press release, June 15, 2005. http://www.directenergy.com/media_relations/announcements/de/2005/2005-06-15.htm


� Entities are notified of the exact number of RECs they are required to retire for a given compliance period by March 1 of the following year.  To help LSEs estimate their requirements over the course of the compliance period, ERCOT posts, on a monthly basis, the total competitive retail load served in the state.


� “Design Guide for Renewable Energy Certificate Tracking Systems,” National Wind Coordinating Committee Green Markets and Credit Trading Work Group, pg. 20, July 2004. http://www.nationalwind.org/publications/rec/rec_guide.pdf


� The role of ERCOT’s metering infrastructure as the basis for tracking renewable energy production prevents un-metered renewable resources, like distributed generation facilities, which are technically and legally capable of generating RECs, from earning RECs that can be traded in the market.


� 225 CMR 14.07


� “Annual RPS Compliance Report for 2004,” Division of Energy Resources, pp. 5-6, January 9, 2006. 


� Chapter 164 of the Acts of 1997 Section 332.


� DOER Recommendation Letter, Report to the General Court, pursuant to Section 332 of the Electric Industry Restructuring Act, Oct. 2, 2001.


� Ibid.


� The one exception to this rule is in the case of “behind the meter” applications, e.g., photovoltaics and other distributed generation.  In order to produce RECs that are eligible for the Massachusetts RPS, power produced behind the meter must be generated by facilities that are physically located in the state. 


� “Renewable Portfolio Standard Annual RPS Compliance Report for 2004,” Commonwealth of Massachusetts Office of Consumer Affairs and Business Regulation, Division of Energy Resources, pp. 11, January 9, 2006. http://www.mass.gov/doer/rps/rps-2004annual-rpt.pdf


� 225 CMR 14.08(3)


� “2005 Electric Power Customer Migration Data”, Massachusetts Division of Energy Resources, http://www.mass.gov/Eoca/docs/doer/2005migrate.pdf. 


� Concerns regarding the long-term price stability of RECs were underscored by the recent crash of REC prices in Connecticut following the installation of emission control technologies on a large biomass facility.  This enabled the facility to qualify as a renewable resource under the eligibility rules of the Connecticut RPS, subsequently flooding the market with RECs.  In July 2005 Connecticut RECs were trading at approximately $35.  In December the prices had plummeted to $3.  Prices are slowly recovering as load growth and escalating renewable targets increase demand.  (Evolution Markets, March 2, 2006.)


� The MTPC was established in 1982 by the Massachusetts Legislature, initially to pursue a number of activities to support the development of the semiconductor industry in Massachusetts. Over the years its mission has been broadened to include a range of efforts to support the “innovation economy”. Following the creation of the Renewable Energy Trust in late 1990s, the MTPC was charged with implementing programs to encourage the development of renewable energy. 


� In addition to these “put” contracts the MTPC also offers “put/call” contracts, under which the developer is granted the right to sell RECs at a guaranteed price (the put price) to the MTPC, and the MTPC is granted the right to purchase the RECs at some higher price (the call price).  Under put contracts, the MTPC sees no, or very limited, upside since the contract would only be exercised in circumstances when the put price is above the market price.  Under a put/call contract, if the market price exceeds the call price, the MTPC can exercise its right to purchase at the call price, and resell the REC at a profit. Regardless of the contractual conditions under which RECs are purchased, the MTPC resells the RECs to LSEs for RPS compliance purposes, voluntary market purposes, or to third parties.


� Cory, K., “Long-Term Revenue Support to Help Developers Secure Project Financing,” presentation at Windpower 2004, March 31, 2004, http://www.mtpc.org/renewableenergy/green_power/MGPPpptAWEA.pdf


� Mass. Gen. Laws Ann. ch. 25A § 13(b).


� 225 CMR 14.00 – Renewable Energy Portfolio Standard


� “Design Guide for Renewable Energy Certificate Tracking Systems,” National Wind Coordinating Committee Green Markets and Credit Trading Work Group, pg. 20, July 2004.


�See SB 43 Section 4.A


� N.M. Code R. § 17.9.572.10(A).


� In December 2005, the PRC adopted a solar photovoltaic incentive program under which the state’s largest local utility, PNM, will purchase RECs for every kWh generated by customers’ interconnected photovoltaic systems.  The program is limited to systems of less 10kW. See “New Mexico Greets New Year with New Solar RECs program,” Renewable Energy Access, December 30, 2005. http://www.renewableenergyaccess.com/rea/news/story?id=41050


� N.M. Stat. Ann. § 62-12-4.


� SB 43 Section 5.


� “Public Service Company of New Mexico Stipulated Renewable Energy Procurement Plan for 2005,” pp. 1-2;  “Public Service Company of New Mexico Renewable Energy Portfolio Procurement Plan for 2006” pp. 3-4; “El Paso Electric Company’s Application for Approval of its 2005 Annual Procurement Plan” pg. 3; “Southwestern Public Service Company 2005 Annual Renewable Energy Portfolio Procurement Plan,” pg. 5, also see Attachment C.


� N.M. Stat. Ann. § 62-16-5(B)(1)(d).


� Depending on the type of renewable technology, each kWh of renewable generation can yield 1, 2, or 3 RECs that can be applied toward RPS compliance.


� Tex. Util. Code Ann. § 39.904(b).


� 225 Mass. Code Regs. 14.05.


� For example, versions of N.M. Code R. § 17.9.572 prior to the 2004 statutory adoption of N.M. Stat. Ann. § 62-16-1 contain specific language commenting on REC trading.


� Mo. Code Ann. § 69-8-1004.


� PUCT 16 TAC § 25.173(e)(4)


� See individual discussions of Texas, Massachusetts, and New Mexico temporal flexibility
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