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INTRODUCTION

The purpose of this paper is to present an analysis of recently adopted state mandates that require investor-owned electric utilities to purchase or build new renewable energy resources.  Typically, the state mandate requires the utility to achieve a certain percentage of retail sales from specific types of renewable energy over a 10-15 year period, but with enforceable interim mandates as well.  


As of April 2009, 35 states had adopted a renewable portfolio standard (RPS).
   At the same time that such renewable energy mandates are being adopted, more states are using this statutory mandate approach for consumption use reductions to stimulate energy efficiency spending.
  


Therefore, many states (and utility customers) are poised to vastly expand investments in new renewable resources, which most observers predict will result in additional wind energy installations, whether off-shore or on-shore.  According to the U.S. Department of Energy, renewable energy consumption was approximately 7% of the U.S. total in 2007.  Since the U.S. consumption of electricity is dominated by the use of coal and natural gas to generate electricity, the increase in renewable energy resources, while widely viewed as positive, is still far behind the traditional fossil fuel generation resources in used in every state.


The fastest growth of renewable energy resources reflected wind energy installation which grew 29% in 2007, most of which was located in Texas.  However, the bulk of the renewable energy resources that were actually consumed in 2007 reflected biomass energy (53%), and hydroelectric power (36%).
  The total renewable energy resources are heavily located in several states, such as California, Texas, Minnesota, Washington, and Florida (excluding hydropower installations).
  


The paper will focus on the development and initial implementation of renewable energy mandates in three states:  Colorado, Michigan, and Massachusetts.  Other state mandates and experiences will be noted where relevant.  In each case, the history of the development of the state mandates will identify the public statements and advocacy associated with the adoption of the mandate, as well as the type of factual analysis and evaluation that was publicly available at the time of the adoption of the statutory mandate.  While not intending to duplicate or replicate the analysis that is publicly available in each of these states, this paper will provide some preliminary views of the analytical justifications that were used to support the adoption of these mandates and identify those aspects of the economic and political analysis that are likely to prove crucial to the future delivery of the promised benefits of this legislation.  In addition, this paper will evaluate whether and to what degree the adoption of these statutory mandates was accompanied by bill impact analysis and concerns about the near and long term affordability of essential electric service for low income customers and others who are vulnerable to significant bill increases, such as the elderly, medically fragile, and other residential customers with usage patterns that are already below the average.  Finally, this paper will provide suggestions and recommendations concerning what questions to ask and how to assure that the socially desirable objectives reflected in state portfolio mandates can be implemented in the most efficient and cost effective manner, taking into account the needs of low income, elderly, and vulnerable residential customers.

The impetus to adopt these state mandates flows from a desire to reduce the reliance on more traditional fossil fuels that are high in carbon emissions and contribute to greenhouse gases, as well as other pollutants, reduce the reliance on fossil fuels that are forecasted to be more expensive and volatile, such as natural gas, reduce dependence on “foreign” sources of fuels, such as fuel oil, and invest in cleaner sources of electricity that are needed to ensure compliance with any of the forthcoming “climate control” national legislative options that are under debate.  In addition, these mandates are often justified as a means of providing the long term lowest cost of electricity for consumers and advocates have alleged that renewable will be less expensive in the long run when compared to the costs of new coal-fired generation facilities in particular.  Of particular interest in this paper is that these state mandates are accompanied by promises of increased local economic development and jobs relating to attracting “clean” energy facilities, including research and development of new technologies, and new manufacturing centers for wind power components.


Most of these mandates are adopted without any analysis of the impact of increasing electricity bills, at least in the short run, on various types of residential customers, particularly low income customers.  The impact of poverty on a household’s ability to afford essential utility services is significant.  Low-income households have an energy burden (percentage of income that must be spent to keep the heat and lights on) that has increased from 10% to over 25% for those households in the lowest quintile by income over the past decade, reflecting increased prices and essentially flat income for this group.
   This contrasts with the energy burden of moderate income households, which is 4% of income on average.  Anywhere from 20 to 30% of households in many utility service territories are “low income.”  The ability of current low income bill payment assistance programs—whether funded through taxes or utility rates --to meet these needs and assure access to affordable electricity service is well documented to be insufficient and likely to be even more so due to the recent economic recession and the downward trend in employment.  A recent survey completed by the Wall Street Journal documented the significant increases in arrears payments, disconnections, and nonpaying customers throughout the country.


Since low-income households spend a disproportionate share of their income on residential energy, any increase in the unit price of electricity will have a regressive impact on these consumers.  This regressive impact will vary according to the underlying prices for electricity, climate, and actual usage of individual low-income households.  It is likely that low-income households that rely on electric heat and cooling will be most severely impacted by increases in the price of electricity due to the mandates that are being evaluated in this paper.
There is reason to believe that the states have had or will have difficulty in meeting the renewable energy mandates   According to a report on the progress being made by states that adopted similar targets several years ago, about half of these states are unlikely to achieve their target for renewable energy portfolio standards, including California, Nevada, New York, and Arizona.
  Penalties have been imposed in Massachusetts and Connecticut for the failure to comply with the renewable portfolio requirements.
  A significant hurdle in reaching the goal in these states has been the lack of transmission capacity
 to bring the wind power or concentrated solar power to the grid where it is needed the most, as well as difficulties in getting local permits to site the new renewable energy facilities.  Another significant hurdle has been the difficulty of obtaining financing for new renewable energy projects (as well as more conventional generation supply resources) as a result of the dramatic economic recession that began in 2008.

If not carefully implemented with an eye to growing costs and impacts on residential customer bills, there may well be a backlash to the adoption of such mandates. This has already occurred in New York where the Empire Center for New York State Policy issued a report that urged state leaders to take a look at the expensive mandates and public funding of socially desirable objectives because of their contribution to the highest electricity bills in the Nation.
  Another example has occurred in New Jersey where large commercial and industrial customers have sought to evade the impact of paying for an ever increasing Social Benefits Charge, 60% of which pays for efficiency and renewable mandates.  Legislation proposed in Montana has suggested that the renewable energy mandate in that state should be lowered to reflect the potential for higher costs imposed on consumers.


 The states have adopted these mandates in part because of the lack of confidence that the electric utilities, whether privately or publicly owned, will take the necessary steps to invest in these options on their own.  Furthermore, the fact that the state mandates have been imposed through legislation also reflects a lack of confidence that the promised results will occur through the use of the more traditional regulatory tools.  As a result, whether considered a move to “re-regulation” in the restructuring states or a failure of long term integrated planning in fully regulated states, the legislative mandates reflect a move away from traditional regulatory oversight of case-by-case utility rate case analysis of specific long term resource plans.  


A Note Concerning State and Federal Greenhouse Gas Emission Initiatives:  Finally, these mandates must also be viewed in the context of the looming carbon emission policies that are pending at the federal level and the adoption of the Regional Greenhouse Gas Initiative (RGGI) adopted by 10 states in the New England and the Mid-Atlantic region.  Under RGGI, the right to emit carbon dioxide is being auctioned and the proceeds then allocated according to statute or policies adopted by each of the participating states.  The regional compact requires a gradual reduction in the amount of auction rights for this pollutant over time.  

The auction will produce funds that each state has decided on how to allocate, usually by statutory direction.  However, over time the reduction in the allowed carbon emissions will result in an increase in the price of electricity for all customers as the costs associated with compliance by current generators are passed through in electricity prices.  It will be important for those who seek to provide assistance to low-income households or to residential customers generally to closely follow the decision on how these auction funds will be allocated.  Appendix A to this Report contains examples of state decisions in this regard from Maryland, New Jersey, Maine, and Connecticut.

It is also likely that the federal government will adopt a program to reduce carbon emissions.  It is not clear if these federal programs will take into account the existing state programs or enact even stricter greenhouse gas emissions standards.  Whatever the final version, many analysts have concluded that there is likely to be a significant impact on low-income households that will come on top of the state renewable and efficiency mandates described in this paper.  For example, one analysis of a cap and trade program under consideration by Congress in 2008 (Senate Bill 280) concluded that it will increase electricity bills for low-income households approximately 9% by 2020 and by 20% by 2030 relative to what the bills would have been without the proposed program.
  While these calculations may have an impact on whether or not the proposed legislation is adopted, what is even more important is to ensure that this type of analysis occurs prior to any adoption of a state or federal standard and that such information is taken into account in the design of the program and in the distribution of assistance to these households to ameliorate these adverse impacts.

EXECUTIVE SUMMARY:  OBSERVATIONS AND RECOMMENDATIONS


The case studies presented in this paper (Colorado, Michigan, and Massachusetts) are indicative of a growing national trend of state legislatures, policymakers, and environmental advocates to insert statutory mandates into utility resource procurement decisions that have historically been the purview of utilities and the state regulatory commissions.  The statutory mandates for renewable resource procurement and efficiency programs to reduce electricity consumption (or at least reduce the growth curve of per capita electricity consumption) reflect a growing impatience with both the failure of retail electricity restructuring and competitive forces to deliver these resources, as well as the lengthy litigation and utility opposition to many of these investments when considered in the context of traditional case-by-case utility resource planning proceedings in states that have retained traditional cost of service regulation.


These statutory mandates reflect a variety of public benefit studies and reports that have been widely quoted by Legislators and policymakers, particularly Governors, in promoting these new requirements on utilities.  The public debate associated with adopted renewable and efficiency mandates have primarily focused on economic impacts using traditional econometric models.  Little analysis in the way of bill impacts on actual utility customers were prepared or discussed using a wide variety of usage and demographic profiles, particularly with respect to low use and low income customers.


Our analysis of these studies confirms the following observations:


While often possibly more expensive in the near-term (1st 10 years), renewable energy resources often make economic sense from the ratepayer perspective over the longer term (20 years), but such a long term analysis carries much higher risks of not correctly predicting future economic developments and costs. 


To sweeten the case for renewable resource investment in the near-term case, two “analytics” are typically applied in the studies reviewed for this paper: 

· First, as reflected in the Colorado and Michigan public benefit studies, “least cost” energy efficiency is folded in to make near-term renewable energy cost-competitive with new fossil-fuel (coal and or natural gas) generation.  Typically, the determination of “least cost” efficiency investments is based on “national utility energy efficiency report cards” such as those produced by ACEEE (2003 and 2006) that take as given utility projections of efficiency savings and costs, and utility reported efficiency savings and costs, but that do not reflect an independent analysis of actual costs and actual savings as reflected in independent measurement and verification activities.  Most of the historical spending and “results” activities reflect the millions to billions of dollars of ratepayer funds being spent by the California investor-owned utilities.  Their published success stories are being relied upon to predict similar results in other states.
  
· The second analytic applied to promotion of these renewable mandates is to promote these mandates as providing additional economic benefits, including new “green” jobs and other indicia of economic development studies by promoting local impacts and the ripple effect of stimulating new manufacturing or increased new employment opportunities. There are legitimate reasons to question some of the rosy projections associated with the employment impacts and general economic predictions associated with the adoption of these mandates.  This is particularly troublesome because the electric utilities that are primarily responsible for assuring compliance with these mandates are not responsible in any manner for job and economic impacts or whether they actually occur at the level estimated in these reports.  As a result, ratepayers are burdened with the compliance costs through the traditional rate structure and bear the risks that the resulting benefits will occur in the local economy. 

Some states have adopted rate impact caps to accompany the renewable mandate.  However, as discussed further in this paper, the way in which the rate impacts are defined and implemented may not provide protection from rate increases that the rate impact provisions imply.  For example, the Michigan rate cap applies only to the incremental costs beyond the costs associated with the most expensive new coal-fired generation facility that could be constructed. The Colorado rate impact that only governs incremental costs beyond those costs estimated to result from building a new non-eligible energy resources up to an average 2% total electric bill increase.  Furthermore, none of these legislative mandates require or take into account an analysis of cumulative effect of all the mandates for efficiency and renewable resource acquisition or the forthcoming state or federal greenhouse gas emission reduction initiatives. 


Another concern is that these mandates are not required to be implemented in the context of a long term resource plan.  As a result, the new renewable energy resources may not be the most cost effective means to obtain the necessary generation supply for the utility’s customers.  While states typically require the new renewable energy resource to be “cost effective,” that criterion is not evaluated in terms of alternative generation supply options, but in terms of evaluating one renewable resource option against another renewable resource option (e.g., through a competitive RFP process).  Therefore, utilities will plan for new generation supply by assuming compliance with the new renewable energy mandates instead of integrating renewable energy resources into the full portfolio and evaluating the costs and benefits and risks associated with a wide variety of potential means to meet its long term resource needs.  Since proponents of the renewable mandates suggest that relying on renewable resources will lower electricity prices in the long run compared to more traditional generation supply option, the lack of any integrated planning to make sure that this result actually occurs is a risk that ratepayers will assume.  


These reports do not typically reflect a state-specific analysis of the additional costs associated with transmission system investments associated with the cost of building new renewable generation facilities, particularly wind power facilities.  The optimal sites for wind power are typically far removed from the transmission facilities that currently exist.  A recent study concluded that while the investments needed in new transmission capacity to meet new wind development varied by location and type of project, the median cost of transmission from all scenarios is $300 per kilowatt, roughly 15-20% of the cost of building a wind project.  This translates into a cost of $15 per megawatt hour for the transmission investment alone.


In an effort to get the investor-owned utilities committed to the implementation of renewable mandates, the policymakers have in most states includes incentives to utility shareholders as part of the new statutory mandates.  As a result, the net benefits or long term savings that would otherwise be funneled to ratepayers are reduced in part by the rewards or incentives allocated to utility shareholders.  For example, the Massachusetts Green Communities Act rewards the distribution utility with a 4% incentive bonus for signing a long term renewable energy contract, thus giving a perhaps unintended incentive to the local utility to sign up the most expensive contracts.


As part of the debate about new regulatory mandates, advocates for low income consumers have sought statutory authorization or increased funding for bill payment assistance programs or authority to implement new bill payment assistance programs.  For example, the implementation of the new statutory authority in Colorado and Michigan to authorize ratepayer funding for low income bill assistance programs will be critical to respond to this concern, but that implementation is occurring outside the consideration of the rate recovery mechanisms for the renewable and efficiency mandates.  To date, neither state has put the development and implementation of large scale bill payment assistance programs on a fast track or implemented at the same scale as the new mandates.


The mandates allow the utility to obtain rate recovery for these new investments outside of the normal base rate case process and authorize a separate surcharge for recovery of costs for these programs.  None of the state mandates or regulatory decisions to date set in motion a process to assure that the “net” benefits promised by the studies and reports that supported these legislatively-imposed mandates will be tracked and assured of positive impact on ratepayer bills in the future.  


As a result of the review of the case studies, the authors provide the following recommendations concerning the adoption of renewable energy mandates applicable to electric utilities.  In addition, these recommendations might prove useful for consideration in those states that have adopted or are considering energy efficiency or consumption reductions as well.  These recommendations are not intended to suggest that investment in new renewable resources or the inclusion of efficiency investments in rates should not be considered.  Our analysis suggests, however, that there is the potential for adverse bill impacts on residential customers generally and low income households specifically if there is not a more detailed attention to the importance of short term as well as long term bill impacts.


First, there is reason to question the reliance on many of the rosy promises and projections of public benefits that are likely to result from the adoption of the renewable resource energy mandates.  Our analysis of several of the documents widely circulated in the various states typically concludes that these studies did not undertake any utility specific or customer class specific bill impact analysis.  Furthermore, a more careful analysis of assumptions concerning economic impacts and more detailed modeling of economic impacts of various scenarios, particularly in light of dramatic economic recession currently underway, would be appropriate.  For example, bill impacts associated with these mandates should be prepared for a wide variety of customer groups and usage/demographic profiles. “Average” bill impacts are insufficient indicators for concerns about ensuring that basic electricity service will remain affordable for lower income and working class customers.


Second, proponents of state mandates for renewable resources should link their promises concerning future benefits to recovery of incentives and not just delivery of cost effective programs. In other words, utility incentives should reward outstanding actual performance that is reflected in independent measurement and verification studies and not merely “bribe” the utility into taking the steps to assure compliance with the minimum statutory or regulatory spending objectives.  Furthermore, renewable energy mandates that include utility incentives should also include penalties for failure to meet the targets.  


Third, policymakers should require “bottoms up” integrated resource plans to determine the most cost effective generation supply portfolios under a variety of potential economic and fuel type scenarios.  The role of renewable energy resources in achieving the most optimal portfolio should be identified and contrasted with the costs associated with compliance with the renewable energy mandates.  The difference in costs should be recovered through a public benefit surcharge mechanism.  The cost of achieving the otherwise applicable portfolio costs should be reflected in the customer’s generation supply price.  Most importantly, states should be required to consider the costs associated with new investments in transmission and other grid-related investments to accommodate and “bring to market” the proposed renewable resource in its analysis of costs and benefits to ratepayers.  With respect to wind power in particular, there is typically the need for new investment in transmission capacity to bring the wind power from its optimal location to the utility’s existing distribution system since wind power resources are typically located far from urban centers and the location of traditional power plants, i.e., off-shore, in the mountains, or out in the rural plains of Texas.


Fourth, renewable resources are likely to be expensive and states should be careful not to require a mandate to build new wind resources or subsidize solar installations for individuals unless there is an actual alternative traditional generation plant that will be avoided.  Under the Michigan renewable mandate, the Michigan utilities will incur millions to build new renewable resources without any integrated resource plan that documents that such plants are needed now or that they will be cost effective under a variety of economic and regulatory scenarios for carbon emission regulations that are still being debated at the federal level.  This concern is even more obvious in Massachusetts because the distribution utilities have no legal obligation to assure adequacy of generation supply.  In a state that has adopted retail electricity competition the wholesale market has the responsibility to assure long term capacity through market-based programs.  


Fifth, it would be reasonable to insist that any state mandates for investment in renewable resources and efficiency programs that rely on benefits that will occur late in the 20-year analysis of costs and benefits be accompanied by a robust low income bill payment assistance program to shield low use and low income customers from adverse bill impacts.  The use of non-volumetric cost recovery mechanisms for renewable mandates (and efficiency mandates) is particularly harmful to such customers because of the regressive impact of such rate design mechanisms.  Of the states evaluated in this report, only Massachusetts has in place a robust low income bill payment and efficiency program that is funded for full scale implementation.  Another initiative missing from these case studies is the targeting of “green” jobs opportunities and working training and retraining to low income or disadvantaged populations.

CASE STUDIES

A. COLORADO

Renewable Energy Standard.  According to the U.S. Department of Energy’s State Renewable Electricity Profiles 2006, renewable energy resources contributed 5.3% of Colorado’s total electric power industry net generation during the period 2002-2006, over half of which was conventional hydropower.
  

 In 2007, following the election of Governor Bill Ritter (D) and the election of a majority of Democrats in the Colorado Senate after many years of Republican control, Colorado adopted amendments to its Renewable Electric Standard (RES).
  The 2007 amendments changed the original RES that had been adopted in 2004
 and strengthened it considerably.  Each investor-owned electric utility
 is required to “generate or cause to be generated, electricity from eligible energy resources in the following minimum amounts:”

· 3% of retail electric sales in Colorado for 2007;

· 5% for years 2008 through 2010;

· 10% for years 2011 through 2014;

· 15% for years 2015 through 2019; and

· 20% for years 2020 and thereafter.

For each of these targets, 4% must be derived from solar electric generation technologies and at least ½ of the 4% must be derived from solar electric technologies located on-site at customer facilities.  If any of the eligible resources are generated in Colorado, each kilowatt hour (kWh) shall be counted as one and ¼ kWh for purposes of compliance.

Utilities may rely on owned generation or tradable renewable energy credits to meet the statutory standard. As a general rule, the utilities are required to acquire the renewable resources through a competitive acquisition process.

Rate recovery is generally is delegated to the Colorado Public Utilities Commission (PUC), except that the statute requires the commission to provide “incentives” to investor-owned utilities to invest in resources to comply with the RES.  The statute states that the incentives “shall include:” 

(1) allowing the utility to own and include in rate base up to 25% of the total renewable resources if the new resources proposed by the utility can be “constructed at a reasonable cost compared to the cost of similar eligible energy resources available in the market;” 

(2) allowing the utility to own and include in rate base up to 50% of the total resources acquired if the utility shows that its proposal “would provide significant economic development, employment, energy security, or other benefits to the State of Colorado;” 

(3) allowing the utility to earn “an extra profit” (equal to the authorized rate of return plus a bonus limited to 50% of the net economic benefits) in RES investments “if these investments provide net economic benefits to customers as determined by the commission;” 

(4) allowing the utility to earn their most recent commission authorized rate of return, but no bonus, on investments “if these investments do not provide a net economic benefit to customers;” 

(5) rate recovery mechanisms that provider “for earlier and timely recovery of costs prudently and reasonably incurred….in developing, constructing, and operating the eligible energy resource,” including rate adjustment clauses until the costs can be included in base rates and a return on utility’s capital expenditures during construction at the utility’s weighted average cost of capital; and 

Furthermore, a commission-approved contract between a utility and another party for the qualified resources “shall be deemed to be a prudent investment, and the commission shall approve retail rates sufficient to recover all just and reasonable costs associated with the contract” for a minimum term of 20 years.

The statute also contains a “retail rate impact rule” that requires the commission to establish a maximum retail rate impact of the RES costs of 2% of “total electric bill annually for each customer.”  This was a change from the prior statutory maximum retail rate impact of 1%, but this maximum rate impact was retained for the cooperatives.  The rate impact must be determined “net of new alternative sources of electricity supply from non-eligible energy resources…reasonably available at the time of the determination.” 

This approach underestimates the potential impact of the requirements on consumer bills because it does not take into account the requirement for the displacement of lower-cost existing energy sources with higher cost renewable resources. The rate impact rule only caps the incremental cost of complying with the mandate, that is, the costs in excess of new  traditional generation supply resources that would otherwise be acquired to meet the utility’s future needs.  Furthermore, if the utility’s compliance with the RES mandate results in less than the maximum bill impact, the utility may acquire more than the minimum amount.

The commission was provided with the authority to adopt rules necessary to implement the RES, as well as enforcement mechanisms to assure that each utility complies with the standard and administrative penalties if the standard is not met, except that such penalties are not applicable if the utility’s failure to comply is a reflection of the retail rate impact rule.


Legislative and Public Debate of the Renewables Mandate.  The newly elected Democratic Governor Bill Ritter ran on a platform of supporting increased reliance on renewable energy in 2006.  On February 22, 2007, Governor Ritter issued a press release, “New jobs, clean air, and profitable businesses” in which he joined clean energy advocates to announce a new Environment Colorado Research and Policy Center report entitled, “Energy for Colorado’s Economy.”  Seeking a doubling of the use of renewable energy to 20% by 2020, the Governor relied on the report to state that if such a goal was achieved, “Colorado’s gross domestic product will increase by $1.9 billion” and would “bring over 4,000 high-paying, high-skilled jobs and over $570 million in wages paid to our state.”


The Legislative consideration of what resulted in HB 07-1281 consisted of a number of public hearings and work sessions on the bill in early 2007.   A review of the publicly available “staff summaries” and other committee documents reveal that no consumer or low income advocate organization testified on the bill.
  Nor did the Colorado Office of Consumer Counsel submit testimony on the proposed legislation.  Nor was any Legislative or PUC staff analysis done or at least publicly made available prior to the adoption of the bill.  The prominent supporters of the bill included state and regional environmental organizations, as well as a number of Colorado-based supporters of solar and wind energy.  There is no public record of any bill impact analysis done to determine the results of the 2004 RES mandate (and its 1% bill impact rate cap) or the proposed doubling of the mandate and the doubling of the bill impact rate cap on any customer class.

On February 13, 2007, representatives of Xcel Energy, the state’s largest investor-owned utility, testified in favor of the bill and that they could meet the 20% renewable energy target within the proposed 2% bill impact rate cap.  The bill before the Committee and as introduced with Governor Ritter’s support already contained the incentives and rate regulation mechanisms that were crucial to the utilities’ support.

According to Environment Colorado’s Summer Report (2007), “The support of Xcel Energy, the Colorado Rural Electric Association, Rocky Mountain Farmers Union, labor organizations, and renewable energy providers have been instrumental in the passing of this bill.”
  

Clearly, the 2007 Report, “Energy for Colorado’s Economy” highlighted by Governor Ritter in February 2007 was widely quoted and relied upon by Colorado’s policymakers to support the renewable mandate and the impact on such a mandate on Colorado’s economy.  However, a careful review of this study and its assumptions suggests that there are important caveats that should be taken into account in relying on the promised benefits of this study to actually occur.  Furthermore, it is of significant concern that the study failed to undertake any bill impact analysis for a wide range of residential customers, including those with lower than average usage.  Finally, the study failed to take into account the promised incentives to utilities, which will reduce total gross benefits and result in less than the full benefits being transmitted to electric ratepayers.

Appendix B to this Report contains a more detailed analysis of the assumptions and conclusions reflected in this report.  

It is difficult to assess the reasonableness of the assumed ratepayer impact of renewable resources from the information provided in this report.  This is mainly due to its emphasis on the likely benefits of expenditure on renewable resources without a counterbalancing discussion of the associated costs.  This is particularly marked in the presentation of the benefits to local communities of renewable generation, which makes no mention of the costs likely to be involved.  In addition, without a comparison of the total economic impacts of renewable resources versus new conventional generation, there is no way to know the overall, net effect on the Colorado economy of expanding renewable energy.  While this information would not provide direct evidence of ratepayer impacts, it would enable an assessment of the net benefits associated with renewable resources.  The report does provide information on the environmental benefits of renewable energy.  Quantifying these benefits and including them within the overall economic model would be one way to generate an overview of the full costs and benefits associated with renewable resources.  


The main issue is the extent to which consumers will pay more for energy from renewable resources than equivalent conventional generation.  The Report states that while, the initial cost of renewable generation at $0.072 /kWh is higher than coal generation at $0.058 /kWh, with the same O&M costs for both at $0.015 /kWh, coal has the additional ongoing cost of fuel at $0.017 /kWh (see Table 7, page 29). As a result, the cost of new coal-fired generation is at or slightly more than renewable.  However, the Report fails to identify the costs associated with bringing new renewable into the generation supply due to the need for new transmission capacity.  When coupled with the analysis that shows that renewables are likely to be more expensive in the short-term,
 the Report fails to capture all the costs that should be evaluated to make a fact-based decision and predict ratepayer impacts.  That said, renewables have long term benefits because their fuel costs will not be subject to volatility in international and national markets.  Renewables provide a hedge against inflation in coal extraction costs (becomes more expensive to mine), and for rate stabilization (in response to fluctuating natural gas and even coal prices).   

As noted above, the transmission and distribution costs associated with integrating renewable energy generation into the grid may be substantial.  A key issue that is not discussed in the report is the extent of these costs
 and who will ultimately pay for them.  

The analysis reflected in this Report differs substantially from a traditional integrated long term analysis of a diverse portfolio of resources to generate long term lower costs for Colorado’s electric ratepayers.  As a result, the report is more typical of the type of economic analysis that is often associated with the promotion of economic development and other taxpayer-funded development initiatives.  This type of analysis is very different from the debates that typically surround the analysis of a utility’s proposal to invest in a new generation facility, which in most states requires the utility to evaluate its proposal in the context of its future revenue requirement, bill impacts on customers, and compare the proposed investment with other options, showing that its proposal reflects an underlying portfolio and portfolio plan.  While this fact-based or adjudicatory process at regulatory commissions has often been criticized, those criticisms have typically focused on the final result and the quality of the underlying evidence relied upon by the commission.  The analysis relied upon in Colorado to adopt its RES, however, is not subject to any adjudicatory or fact-based analysis in which assumptions were investigated or bill impacts were evaluated.  

Regulatory Implementation of Renewable Resource Mandate.   The PUC has proposed revised rules to reflect the 2007 RES law.
  In its proposed rule, the Commission set forth the basic method for the investor-owned utility to estimate the retail rate impact of its proposed eligible energy purchases and costs for each annual compliance filing.  

· First, the utility should calculate the existing generation resources for the year following the compliance year through the planning period.  

· Second, the utility must then propose a specific non-RES resource for each RES resource that would provide the same capacity and energy and aggregate the RES and non-RES resources for the compliance filing.  

· Third, the utility must then calculate the difference between the RES and the “no-RES” scenarios, taking into account commission approved additional externalities for the RES resources.  The sum of the positive results of this calculation for each year in the planning period will equal the incremental cost of the RES requirement and will be then subject to the retail rate impact rule of a 2% increase in each customer’s bill.  A utility can bring forward the difference between a positive and negative sum to future years. In other words, the utility can set the rate impact increase to its maximum of 2% now and use those funds to pay for later acquisitions during the planning period that might, at that time, result in an excess rate impact without the consideration of the costs recovered from ratepayers in the earlier years.  

· Finally, a utility that does not “need” to increase bills by 2% to comply with the statutory mandate can still raise the renewable energy rate adjustment up to 2% and purchase additional renewable resources.


The Commission has approved the implementation of rate riders to reflect the new statutory mandates.  Effective March 1, 2006, Xcel Energy (d/b/a Public Service Co. of Colorado) was allowed to establish an Interim Renewable Energy Standard Adjustment to increase the customer’s total electric bill by 1.46% to pay for ongoing incremental expenses associated with meeting the renewable energy mandate.  This increase applies to all charges for electric service, including the base monthly rates, base rate adjustments, and non-base rate adjustments.  In December 2008, Xcel filed a petition with the Commission to increase this charge to the statutory maximum of 2% in conjunction with the filing of the 2009 RES compliance plan.  The utility states that this increase reflects the “incremental” costs incurred to meet the statutory RES and that non-incremental costs (the portion of the costs that matches the costs of the non-renewable energy avoided by the renewable energy resource acquisitions) will continue to be recovered through the traditional Electric Commodity Adjustment (fuel adjustment clause).  Therefore, the 2% bill increase for all customers does not reflect the full amount of costs associated with meeting the RES.  Furthermore, Xcel stated that it forecasts that it will have sufficient wind, biomass and hydro-generated energy to meet the minimum requirements for the non-solar RES requirement beyond 2020, but that it is aiming to exceed those minimum levels as long as the rate impact does not exceed 2% of annual bills.
  The RES adjustment, if approved by the Commission, would result in an increase in annual revenues of $13.2 million in 2009, an increase of 0.54% on each customer’s total electric bill (from $0.88/month to $1.21/month).  For an average residential customer, Xcel Energy calculated that the average monthly increase would be $0.33 (or almost $4/year), based on the December 2008 rates.  


At the time these new RES and efficiency mandates are being included in customer rates, Xcel Energy has filed a base rate case increase request in December 2008, seeking a $174.7 million increase equal to an overall increase of 19.8% and resulting in a $5.13 (8.4%) increase per month for an average residential customer.
  This requested base rate increase does not reflect the impact of rate riders or cost adjustment mechanisms that have been approved to fund the RES and efficiency mandates.  
  


B. MASSACHUSETTS


Renewable Energy Mandate.  According to the U.S. DOE’s State Renewable Electricity Profiles 2006, renewable resources contributed 6% of Massachusetts’ total electric power industry net generation during the period 2002-2006, over half of which was conventional hydropower and municipal landfill waste-to-energy plants.  There were no wind power or solar power installations in Massachusetts during this period that contributed a measurable portion of the generation capacity.


Massachusetts adopted electric restructuring in 1997 and as part of that statutory change a Renewable Portfolio Standard was adopted.  This RPS required the Division (now Department) of Energy Resources to establish a baseline of existing renewable energy sold to retail customers as of 1999.  Each utility was then required to increase that percentage from “new” renewable resources by an additional 1 per cent of sales by December 31, 2003 (“or one calendar year from the final day of the first month in which the average cost of any renewable technology is found to be within 10 per cent of the overall average spot-market price per kilowatt-hour for electricity in the commonwealth, whichever is sooner”) and an additional ½ of 1 per cent of sales every year until December 31, 2009, and an additional 1 per cent of retail sales per year every year thereafter until a date determined by the division of energy resources. 


The Massachusetts Green Communities Act
 eliminated any termination date for the 1 per cent increase after 2009, added an additional class, RPS Class II, as well as a new portfolio standard, the Alternative Energy Portfolio Standard.


The Class I RPS requirement is defined to require new installed capacity and energy from renewable resources.  The Class II RPS requirement reflects the existing renewable resources, consisting primarily of biomass, small hydro, landfill gas projects and municipal waste to energy generation units.  As a result, the new RPS requirements are as follows:

· Class I renewable energy standard: 4% of retail sales by 12/31/2009, and an additional 1% of sales each year thereafter, with no stated expiration date;

· Class II renewable energy standard: 3.6% of annual retail sales; and

· Class II waste energy standard: 3.5% of annual retail sales.


The new Alternative Energy Portfolio Standard reflects the Green Communities Act goal of meet 20% of Massachusetts’ electricity consumption from new renewable and alternative energy generation by 2020.  Since the RPS Class I standard is intended to meet 15% of that goal by 2020, the minimum APS standard must contribute an additional 5% by 2020.  A qualified APS renewable resource is defined with reference to “gasification;” combined heat and power; use of flywheel energy storage; or steam technology.  


A unique feature of the Act is that it attempts to restrict the use of renewable energy resources that are imported into the New England power supply by establishing criteria that such imported energy must meet to qualify for the RPS.  These criteria reflect the documentation that the resource is a “committed capacity resource” and the renewable energy importer must subtract the amount of any energy it exports outside the region.  These criteria were designed to stimulate the construction of new renewable energy resources in Massachusetts and New England and lessen the impact of imported renewable energy resources from other regions as a means to demonstrate compliance with the RPS.  However, the statutory restrictions are only in effect if the Department of Energy Resources (DOER) finds that these requirements are “feasible.”  [See Section 105 of the Act.]


The Green Communities Act also established a new statutory authority for electric distribution utilities to enter long term contracts with new renewable energy generation units.
  This is a significant departure from the policies in effect to provide generation supply service to customers who have not selected a competitive energy provider.  Since over 90% of residential customers are served by the local utility for Basic Service, this has meant that the utilities must purchase energy and capacity from the wholesale market to provide essential electricity services to residential and small commercial customers.  The DPU has traditionally required the utilities to purchase relatively short term wholesale market fixed price contracts for this service and change the price every six months to reflect short-term wholesale market prices.  The authority and obligation to consider the potential for long term contracts by electric distribution utilities is a significant change to the overall construct of the utility obligations with respect to generation supply service.  


As part of the statutory authority with respect to long term contracts with renewable energy providers, the utility has the option to sell the resulting energy and capacity into the wholesale market and pass through the net benefits or costs to retail customers or rely on the long term contracts as part of its obligation to provide Basic Service and integrate the costs of these contracts into Basic Service charges.  Furthermore, the utility is provided an incentive to enter into such contracts equal to 4% of the annual payments pursuant to the contract to “compensate the company for accepting any financial obligation of the long-term contract.”


This long term contract program was established for a five-year period (2009-2014) as a means of responding to the argument from renewable energy providers that the lack of long term financing has hindered their ability to bring new projects to market.  The utilities must obtain these new contracts by means of a competitive solicitation and can solicit contracts for Renewable Energy Certificates, for energy, or for a combination of RECs and energy.  A utility can reject a proposed contract if it would “place an unreasonable burden on its balance sheet.”  The criteria for such contracts are set forth in the statute:

· Provide enhanced electricity reliability within Massachusetts;

· Contribute to moderating system peak-load requirements;

· Be cost effective to Massachusetts electric ratepayers over the term of the contract; and

· Create additional employment in Massachusetts, where feasible.


Massachusetts law contains a number of “public benefit” or “social” program funding mechanisms, most of which were enacted with the original restructuring law in 1997.  While retail customers will see the costs of the RPS and the APS in their prices for generation supply service (whether from an alternative provider or the utility as a Basic Service customer), the original Restructuring Act also established a Massachusetts Renewable Energy Trust Fund with funding by means of a mandatory charge of 0.5 mill per kWh for all electricity customers, equal to approximately $.50/month for residential customers.  These funds are administered by a separate board that administers the Trust Fund and solicits grants and demonstration projects for renewable energy projects.  


Other public benefit funding mechanisms include the obligation to fund low income programs, the cost of which are collected from ratepayers through distribution rates, and energy efficiency programs, which is funded through a mandatory 2.5 mills per kWh charge to all consumers.  Additional funding may also be approved by the DPU for efficiency programs based on a consideration of the impact of rate increases on residential and commercial customers and “whether past programs have lowered the cost of electricity residential and commercial customers.”  At least 10% of electric energy efficiency program funds must be targeted to low income customers which “shall be implemented through the low-income weatherization and fuel assistance network and shall be coordinated with all electric and gas distribution companies in the commonwealth with the objective of standardizing implementation.”  These programs through a cost effectiveness screening that assures that the energy savings and system benefits will have a value greater than the costs of the program.


Finally, Massachusetts is part of the Regional Greenhouse Gas Initiative (RGGI) and the Green Communities Act specifically allocated the proceeds of the auction for the right to emit carbon dioxide to fund the “green communities” program
, promote and fund energy efficiency and demand response programs (beyond those funded by the mandatory surcharge described above), and administrative costs incurred to DOER to administer the RGGI program.  No less than 80% of the auction proceeds must be allocated to energy efficiency and demand response programs.  The first RGGI auction in late 2008 resulted in $13.3 million which was allocated
 as follows:

· $3.5 million for 2008 utility-administered efficiency programs;

· $5 million for start up of the Green Communities program;

· $4.3 million for additional energy efficiency programs according to recommendations of the Winter Energy costs Task Force (i.e., low income programs);

· $.5 million for administrative and vendor costs.


Legislative and Public Debate.    The original legislation that resulted in the 2008 Green Communities Act was introduced in 2007.  This legislation proposed a wide range of reforms, including the creation of a new ratepayer advocate office and a reshuffling of existing regulatory and energy agencies in the Commonwealth, none of which ultimate passed in the final bill.  The original bill also garnered opposition from low income advocates because of its proposal to eliminate the utility’s role in the delivery of efficiency programs, including the low income efficiency programs.  Environmental advocates called for additional funding for efficiency programs in particular, as well as the need to adopt reforms to utility ratemaking and “decoupling” of utility revenues from sales.  These organizations also opposed any statutory reform of the renewable portfolio standard to reward existing generation (particularly existing hydro facilities) rather than encouraging the investment in new renewable energy generation.


The resulting compromise bill was strongly supported by the environmental advocates and Commonwealth’s Governor Patrick.  While many advocates focused on the compromise bill’s reform of the statutory directives with respect to energy efficiency programs and new statutory language that makes efficiency the “resource of first resort,” there was widespread support as well for the strengthening of the existing renewable energy portfolio standard.  However, the Conservation Law Foundation expressly stated that the subsides for “clean” coal in the Alternative Energy Portfolio Standard carries significant risks and opened the door for coal gasification facilities. The CLF also raised concerns about the statutory mandate that requires that renewable energy imported into the New England power grid must meet certain criteria to be eligible for compliance with the Massachusetts Renewable Energy Portfolio standard.
   


With respect to the renewable mandates associated with the Green Communities Act, the public discussion centered around the potential for new renewable resources that could be located in Massachusetts and generate jobs and a cleaner environment.  The leadership role from Governor Patrick’s Administration on this legislation was undertaken by the Secretary of Energy and Environmental Affairs, Ian Bowles.  In June 2007 Secretary Bowles issued a “podcast” on “Clean Energy Future” in which he promoted the increase in solar panel installations, the RGGI program, and the need for additional investments in energy efficiency because such investments would reduce the need to build new power plants, lower emissions, and reduce energy costs.  He pointed to the 14,000 people employed in “clean energy” jobs (reflecting both efficiency and renewable mandates then in effect).  


The original RPS requirements adopted in 1999 were evaluated and potential impacts identified in various public policy reports issued in 2000, which then resulted in the 2002 RPS regulations.  This report, “Massachusetts Renewable Portfolio Standard Cost Analysis Report”
 evaluated the renewable generation costs as well as transaction and administrative costs, to be passed through in generation supply prices.  The base case analysis projected an increase in generation supply prices from $.02 per kWh in 2003 to almost $.16 per kWh by 2012.  The authors then projected this impact as equal to a 0.3% increase in average retail rates in 2003 up to a 2% increase in 2012.  Of course, the basis for this estimate reflected their assumption that the average total bundled rate (i.e., all regulated distribution services as well as generation supply services) in Massachusetts would hold at 9.0 cents per kWh, an assumption that has proved to be significantly below the actual price increases that have occurred.  In fact, the average price for generation supply alone in Massachusetts is over 12 cents per KWh for residential customers as of January 2009.
  There does not appear to be any analysis of the actual costs passed through to retail customers associated with the RPS compliance actions that have been incurred to date in Massachusetts.  Nor has any public document been located that evaluates the costs associated with the future compliance with the RPS as amended in the Green Communities Act.


In part this may be due to the fact that there was little actual renewable energy developments that have occurred in Massachusetts as a result of the original RPS adopted in 1997.  According to the 2007 RPS annual Compliance Report
 issued by the DOER, the RPS obligation for 2007 was 3%.  For the first time since 2003, the new renewable generation units exceeded the mandatory obligation.  Of the 24 retail electricity suppliers who had an RPS obligation in 2007, however, 8 still failed to acquire the necessary renewable energy credits for compliance and used the Alternative Compliance mechanism to cover their shortfall.  The renewable energy generation units were dominated by biomass and landfill methane power plants, but wind farms accounted for 19% of supply in 2007.   Most of these facilities are NOT located in Massachusetts, but in Canada, New York, Maine, and New Hampshire.  The suppliers have met their RPS obligation by purchasing Renewable Energy Certificates or RECs that are created and recorded at the New England wholesale market operator.  


The Alternative Compliance Mechanism was adopted as part of the original RPS and calls for a payment by the supplier of any amount that is calculated based on a formula that tracks the movement of the Consumer Price Index.  The actual cost per MWh is determined annually by the Department of Energy Resources.  As a result, the alternative compliance mechanism operates as a form of penalty.  The funds are paid to the Massachusetts Technology Collaborative.  During 2003-2006 many suppliers paid the alternative compliance mechanism, which varied from $50 per MWh in 2003 to $55.13 per MWh in 2006.  The rate has increased to $60.92 per MWh in 2009.
  In 2006 suppliers paid a total of almost $17.8 million through the alternative compliance mechanism due to their failure to meet their RPS requirements.  


As a result of this history it is fair to assume that during the debate on the Green Communities Act in 2007-2008 the proponents of the revised renewable mandate knew that there had not been any significant development of new renewable resources located in Massachusetts and that the relatively modest goals of 2.5% in 2006 and 3% in 2007 were barely able to be met without payment of the “penalty” under the alternative compliance mechanism.  


However, it was not until September 2008, after the enactment of the Green Communities Act, that a formal assessment for the potential for renewable energy development in Massachusetts was completed.
  According to Secretary Bowles, this analysis determined that there was sufficient technical and economic potential for new renewable development, almost all of which would come from onshore and offshore wind power developments.  The study, prepared by Navigant Consulting, Inc. for several Massachusetts state government departments, evaluated the economic potential for new renewable resources based on three potential scenarios.  Under the most likely scenario, the study projected a potential for 3,000 megawatts of wind power by 2020 that could be located in Massachusetts.  


An analysis of this renewable energy potential study and its underlying assumptions is presented in Appendix C.  In general, the authors of the renewable potential study disclaimed any attempt to actually forecast future economic and technological developments, but did develop four scenarios to assist policymakers in understanding the variables that would drive the development of renewable energy resources in Massachusetts.  The report identified four scenarios corresponding to the extent to which government incentives were available on one axis and the economic climate for renewable energy (Green Spread) on the other.  These scenarios were:

· Supported Development (high level of government incentives in the context of a difficult economic environment for renewable energy)

· Accelerated Development (high level of government incentives in the context of a favorable economic environment for renewable energy)

· Backsliding (minimal government incentives in the context of a difficult economic environment for renewable energy)

· Market-Based Development (minimal government incentives in the context of a favorable economic environment for renewable energy).


The “Backsliding” scenario was deemed to be unlikely and was therefore excluded from the analysis.  


The assumptions behind the three scenarios generally suggest higher prices than seem likely at the current time (based on recent forecasts). Recent forecasts suggest that the Massachusetts assumptions as reflected in these forecasts regarding retail electricity prices in particular are high, even allowing for the high prices that characterize the “Accelerated Development” and “Market-Based Development” scenarios.  Higher prices in these scenarios will make their results appear more favorable for renewable energy than the “Supported Development” scenario (assuming other factors are held constant), in which natural gas and retail electricity prices were assumed to increase less or to decline.  The assumptions act to magnify the difference between the Supported Development scenario and the other two scenarios.  Recent forecasts suggest that while the assumptions underlying the latter may provide a useful illustration of a potential future, they overstate the likely “Green Spread,” or favorable environment for renewable energy and are therefore likely to overstate the potential for renewable energy in Massachusetts under the Accelerated and Market-Based Development scenarios.  On the other hand, the higher prices paid for renewable would more likely reflect developments in a more robust economy.

Regulatory Implementation of the Renewable Resource Mandate.  The addition of the obligation of the electric distribution utilities to enter into long term contracts with new renewable energy resources has resulted in the most significant controversy associated with the Green Communities Act.  The Department of Public Utilities (DPU) initiated a rulemaking proceeding
 on this matter shortly after the adoption of the Act.  However, this proceeding has not yet been completed.  


The Department’s proposed regulations basically restated the statutory provisions and failed to address the following details and controversies that are reflected in the comments submitted by the interested parties:

· While the DPU proposed rule would allow each utility to decide how and when to conduct competitive solicitations for renewable energy contracts, the DOER urged the Department to require the Department to coordinate the utility solicitations and issue a statewide solicitation to as to provide unified contract terms and comparable information on costs and benefits to aid the Department in its review of proposed contracts.

· Utilities sought to retain their individual obligation to determine when and what types of renewable energy projects to solicit and sign.

· Because the 4% incentive payment to the utility carries an incentive to sign higher priced contracts, the Attorney General urged the Department to require that the contracts selected by the utility are the most cost effective to achieve the renewable objective.  In addition, the Attorney General proposed several regulatory oversight mechanisms to restrict the 4% annual incentive payment to the actual delivery of the renewable energy and limited to the actual contract term.  Finally, the Attorney General proposed that the 4% incentive payments be reflected in the cost effectiveness analysis required for each contract because the impact of this payment will be to raise the price of the proposed contract beyond the contractual terms.

· The Conservation Law Foundation and Union of Concerned Scientists urged the Department to define cost effective in terms of climate change and clean energy benefits;

· The Retail Energy Supply Association, an association of retail energy suppliers, pointed out the lack of any guidance on how any long-term renewable contracts signed by utilities would reflect the statutory obligation to make Basic Service a reflection of short-term (“monthly”) market prices in the wholesale market and urged the Department to provide more detailed guidance on the options available to the distribution utility with respect to retaining the renewable energy as part of the Basic Service obligation or selling the renewable energy into the wholesale market, which would allow wholesale suppliers to purchase the renewable energy and use such purchases to comply with the RPS.  RESA’s interest is in keeping Basic Service prices more volatile and more closely tracking short-term wholesale market prices and their concerns have highlighted the dichotomy between the regulatory implementation of Basic Service portfolio management with the new statutory obligation to sign long term contracts for renewable energy resources.


Clearly, there are important policy issues that have yet to be resolved in the implementation of the long-term contract authority for renewable resources.


Massachusetts Low Income Programs.  Massachusetts adopted programs to provide discounts to lower the bills of low income customers, as well as targeted weatherization and efficiency programs, prior to restructuring in the 1990’s.  The restructuring legislation codified these programs and made clear that they must be funded by all ratepayers.  The Massachusetts DPU has supported the expansion of these programs and has approved categorical eligibility for the low income discount programs based on a wide variety of means-tested financial assistance programs.
  The discounts themselves have been expanded and the eligibility increased to 175% of poverty.  As a result, there is a robust and well-funded suite of low income programs in existence for Massachusetts’ low income customers that will assist in ameliorating the impacts of higher rates associated with renewable and other mandates reflected in the Green Communities Act.  However, the Massachusetts programs are not typical of other states.

MICHIGAN

According to the U.S. DOE State Renewable Electricity Profiles 2006, renewable energy resources contributed 3.5% of the total electric power industry net generation during the period 2002 to 2006.  Approximately half of this capacity reflected convention hydropower and the other half wood waste and wood burning generation facilities.  

Renewable Energy Mandate.   The enactment of the Michigan Clean, Renewable and Efficient Energy Act
 in October 2008 was lauded by Governor Jennifer Granholm in signing this Act as important to assure new “clean” jobs from renewable energy mandates and that she would have preferred even more stringent renewable energy requirements, up to 20% renewables by 2020 or 25% by 2025.  According to the Governor, the energy package protects Michigan ratepayers' money by ensuring that the use of renewable energy and energy efficiency technologies will save more money than they cost.  This energy efficiency requirement is projected to save consumers and businesses $1.04 billion a year by 2025. 
  

Michigan adopted retail competition and restructuring in 2000, but its implementation of this mandate has been somewhat different than other restructuring states because the investor-owned utilities were not required to sell or transfer their generating assets and those assets are regulated on a “cost-of-service” basis for the provision of default service.


Under the timetable for implementation in the Act, the investor-owned electric utilities were obligated to submit a plan to meet the renewable energy standards within 90 days of the Commission’s order implementing the Act.  


The renewable portfolio mandates vary by size of utility:  

· Utilities with 1 to 2  million customers:  renewable energy capacity
 portfolio of 200 MW by 12/13/2013 and 500 MW by 12/31/2015;

· Utilities with over 2 million customers:  renewable energy capacity portfolio of 300 MW by 12/31/2013 and 600 MW by 12/31/2015; 

· Renewable energy credit portfolios
—must obtain credits equal to 20% increase in renewable energy credits compared to 2008 by 2012, 33% for 2013, 50% for 2014, and 100% for 2015.  A renewable energy credit is equal to 1 MW of energy from a qualified renewable resource.

· Renewable energy systems used to meet these requirements can be located in Michigan or outside of Michigan, but must be in the utility’s service territory, with exemption for possible transmission constraints.

· Extensions can be granted for good cause. 

A utility has the option to base MWh used in its calculation to demonstrate compliance on weather normalized baseline or average number of MWh sold by utility during previous 3 years to retain customers, but once an option is selected, it cannot change.

There is a cost analysis required.  The plan must show that the life cycle cost of renewable energy acquired or generated under the plan is less the projected life cycle net savings associated with the provider’s energy optimization plan (energy efficiency) and does not exceed the expected life cycle cost of electricity generated by a new conventional coal fired facility.  This analysis of costs for renewables and a new coal fired plant can include a wide range of costs, including “economic benefits and environmental cost, including greenhouse gas constraints…”  


Utilities can recover their costs through a non-volumetric mechanism [i.e., a per meter fixed charge that cannot be avoided by reducing usage] for incremental costs, but this rate mechanism must not exceed the maximum retail rate impacts.   The retail rate impact must not exceed $3/month for a residential customer, but this charge is calculated for a 20-year period and cost recovery is on a levelized basis for this time period.  Therefore, the utility can impose the recovery mechanism in advance of actually incurring the costs so as to levelize the cost impact over the term of the plan.  As a result, residential customers could pay up to $36/year for 20 years for these commitments.


In a unique feature of the state renewable mandate legislation, the Michigan law requires the utility to provide certain disclosures to customers on the monthly bill with this new charge, including the monthly charge for the renewables mandate, the monthly charge for the “optimization” program (energy efficiency), estimated monthly savings for “that customer” to reflect reductions in energy bills due to the optimization program and estimated monthly savings for “that customer” to reflect the long term life cycle levelized costs of building and operating new conventional coal fired electric generating power plants avoided under this Act.  


If utility fails to meet renewable standards, it must purchase sufficient credits, which cannot be recovered from ratepayers if the Commission finds lack of good faith effort.


Legislative and Public Debate of the Renewables Mandate.  The final version of the legislation reflected a lowering of the mandates sought by the Governor and some advocates.  In January 2007 the Michigan Public Service Commission issued “Michigan’s 21st Century Electric Energy Plan” in response to the Governor’s Executive Order.  This Plan projected Michigan’s energy needs over a 20 year period and specifically acknowledged the importance of taking back the state’s role in long term resource planning, stating that the alternative was to leave Michigan’s energy future to the “vagaries” of the wholesale market and that the future operation of the Midwest Independent Transmission System Operator (MISO) would likely result in energy that will “be costly and volatile.”  The Plan specifically endorsed utility built and owned generation, as well as significant new investments in renewable resources and efficiency programs.  New additional base load generation was projected to be needed no later than 2015 and noted that no new generation supply resources had been built or even started in recent years.


The Commission asserted that the plan would lower Michigan’s total electric generating costs over the next 20 years by $4 billion: $2 billon from the use of new base load generation and $2 billion projected due to use of efficiency and renewable energy programs. With regard to renewables, the Plan proposed a portfolio standard of 10% of energy sales from renewable energy options by 2015.  With regard to efficiency investments, the Plan recommended a comprehensive statewide energy efficiency program to be operated by an independent third party funded at an initial level of $68 million annually with a projected budget goal of $110 million by the third year of operation. This report estimated the cost of this objective as one mill per kWh or $.001, resulting in a cost to a residential customer of $1/month for using 1000 kWh.  The Commission also strongly endorsed “active load management measures” using Advanced Metering Infrastructure to “assist customers in managing their electric load and reducing their costs…”


Subsequent to this report, Environment Michigan Research and Policy Center of the Michigan Environment Council issued “Michigan’s Clean Energy Future:  Policy Solutions for the 21st Century” (October 2007).
  This paper supported “Michigan-Generated Renewable Power”, stating that it would spur thousands of new jobs, “Michigan has the potential for approximately 35,000 new jobs and $9 billion in investment from wind turbine component production alone-and ranks 4th highest nationally in investment and manufacturing job generation potential from renewables.”  Noting that Michigan ranked second in the region for wind potential, the report recommended a 20% renewable portfolio by 2020.  With regard to efficiency programs, this report recommended a minimum requirement to save 1% of energy per year by 2011 and urged the creation of a system-wide Public Benefits Fund to pay for efficiency investments.


The Public Interest Research Group in Michigan (PIRGM) published a proposal for increased renewable and efficiency investments in 2006, claiming that Michigan had the potential to generate 10,000 new jobs from wind turbine production.
  This report also endorsed the 20% by 2020 renewable portfolio objective and estimated that such an objective would create over 5,500 net jobs in Michigan in 2020 and a net annual average of over 3,300 net jobs between 2005 and 2020 through energy production alone.  This report, similar to others, pointed out that renewable resources could displace the use of natural gas for electricity generation and relieve peak energy prices because the costs to operate renewables do not vary by time of day.      


Finally, a number of advocates quoted from a report issued by the American Council for an Energy Efficiency Economy (ACEEE), “More Jobs and Greater Total Wage Income:  The Economic Benefits of an Efficiency-Led Clean Energy Strategy to Meet Growing Electricity Needs in Michigan.”
 This report reviewed the macroeconomic impacts that would likely result from the implementation of the Commission’s 21st Century Electric Energy Plan.  This report concluded that “cost effective investment in the combination of energy efficiency and alternative generation technologies can actually boost net employment and overall economic activity in the state.”  The most intriguing aspect of this report was the assertion that net consumer savings (comparing the expenditures for the new programs, the savings due to reduced electricity consumption and lower electricity costs overall) shows a net cost to consumers in 2008 of $73 million.  However, as electricity savings increase and costs decline further, the net consumer savings quickly grows positive and rise to a net gain of about $693 million by 2023.  The modeling done by ACEEE projected that the cumulative savings would be $2.6 billion by 2023.
  ACEEE’s report concluded, similar to the PIRGIM report cited above that the Commission’s recommendations would result in a net savings of $2.6 billion or more and, as a result of greater energy productivity, the state is projected to show a net employment increase of about 3,900 to potentially nearly 10,000 jobs, as well as significantly reduced air pollution emissions.
  


Appendix D contains a more detailed analysis of the economic assumptions and recommendations reflected in the 21st Century Energy Plan and ACEEE Report.


The 21st Century Electric Energy Plan argues that:

1. Growth in electricity demand in Michigan requires that the state develop new generation resources by 2015.  

2. Current policies make it difficult for utilities to gain financing for new conventional resources.

3. The price of natural gas and difficulties associated with nuclear power mean that new coal-fired generation is the main viable conventional generation source.

4. The cost of fossil-fuel generation is likely to rise substantially over the next decade as the likelihood of some form of carbon tax increases, with coal generally having higher CO2 emissions than natural gas.

5. Michigan has substantial resources in terms of energy efficiency (including load management, building codes, and appliance standards) and renewable resources that the state could tap.  This would reduce the need for new conventional generation from four new 500 MW power plants to one.

6. In the absence of action, Michigan will face rising electricity costs as it is forced to rely on natural gas fueled combustion turbines and the wholesale electric markets.


Given forecasted load growth and the mix of existing electric resources, the Michigan 21st Century Electric Energy Plan finds that the state needs new base load generation, with a preference for coal over nuclear. In order to mitigate Michigan ratepayers’ exposure to higher costs arising from fuel price volatility and future air pollution emissions regulations, the Plan finds that if new base load generation is to be built, it must be within the context of a larger state policy that requires the use of renewable resources and energy efficiency measures. The Plan claims that if its recommendations are adopted, Michigan’s total electric generating costs over the next 20 years could be lower by $4 billion.
 The Plan goes on to state that failure to adopt the Plan’s recommendations will force Michigan to rely on natural gas fueled combustion turbines and volatile wholesale electric markets that modeling shows will cost significantly more than a portfolio that includes energy efficiency, renewable energy and traditional base load generation.
 



The Plan fails to provide the results of the most likely scenario, which is a combined reliance on energy efficiency, renewable resources, and some additional coal-based generation.  Rather than the Plan’s stated basis for the $4 billion in projected costs savings, the more likely result is a PVRR savings of between $2 billion and $4 billion.



The 21st Century Energy Plan does not provide the data to support many of its claims concerning the potential economic impacts of the efficiency and renewable resource scenarios.  In particularly, the Report does not provide the basis to consider the costs of implementation or identify who will pay these costs.  Nor does the Report distinguish its economic impacts due to construction, which, once completed, will not contribute to sustained economic growth.



The ACEEE Report seeks to quantify the likely macroeconomic impacts of the recommendations in the 21st Century Energy Plan. The modeling approach in this Report is similar to the Colorado study evaluated in this Report.  While the ACEEE Report provides a useful discussion of the assumptions and the data relied upon for input into their model, the results depend substantially on the assumption of an 80% local share for efficiency investments and savings and a 40% local share for needed manufactured products.  If these assumptions are incorrect, the model’s predicted results would not occur.  



Using the investments and savings estimated from the 21st Century Energy Plan, the ACEEE Report confirms that the value of net cumulative energy savings to Michigan are not positive until the last year of the analysis in 2023 and net consumer savings are negative until 2018.  As a result, during the first decade of the promoted efficiency programs, consumer costs are greater than the value of their projected (avoided cost) savings.



Finally, the ACEEE Report shows that the contribution to Michigan’s Gross State Product due to the efficiency and renewable expenditures recommended in the 21st Century Energy Plan becomes negative by 2018 due to the tradeoff between the capital intensive electric industry (which is declining) and the labor intensive nature of the new efficiency and renewable resource investments (which are increasing).  However, the implications of this declining GSP are not discussed in the Report.


. 
Regulatory Implementation of Renewable Resource Mandate.  The Michigan PSC immediately opened numerous dockets to implement the new law.  Of most import to this paper, the Commission issued a Temporary Order on December 4, 2008 as authorized by the new law that established guidelines for all the affected entities to file their first plans for implementation of the renewable and efficiency mandates, due 90 days after the issuance of this order.
 The guidance provided by this Order will remain in effect for one year until the Commission completes a formal rulemaking proceeding. The Commission did not issue its Temporary Order in draft form for comments.  Furthermore, the Commission established extremely short comment and review periods for the utility plans, all of which must be the subject of an order within 90 days of filing.


Of particular interest is that the Commission did not discuss nor require that the utility renewable and energy efficiency plans reflect an integrated resource plan analysis.  Rather, the Commission’s required the utility plans to propose programs, specify the funding requirements, demonstrate that the plan achieves the statutory goals, define how the utility will define the baseline (within the options allowed by Act 295), propose the means by which the programs will be administered, and include the means for an independent evaluation of the proposed efficiency programs.  The Commission did not require any statewide coordination of programs.  Nor did the Commission provide any guidance on cost effectiveness of individual programs, stating that the utility merely had to determine that the proposed efficiency portfolio as a whole (except for low income programs) had to meet the required resource cost test.  

The Commission emphasized the need for robust low income efficiency programs (urging “creative and focused efforts to target energy optimization program services to distinct subsets of the low income customer population”) and urged the utilities to work with existing delivery mechanisms for those programs.


With respect to the renewable portfolio, the Commission required the utility plans to forecast a price per MWh for each of the 20 years for renewable and advanced energy sold to full service retail customers, which will be used in calculating the net incremental cost.  


The statute requires a specific standard to review the cost effectiveness of renewable or prudence of a renewable energy plan:  The lifecycle cost of renewable energy, less the lifecycle savings of the provider’s efficiency or optimization plan, must not exceed the expected lifecycle cost of electricity generated by a new conventional coal-fired facility.  The Commission defined this required to refer to a single calculation applicable to all providers and did not require each utility to propose a calculation based on their own cost structure.  The commission then defined this coal plant to refer to a “ultra-supercritical pulverized coal plant with a life of 40 years.”
  Therefore, the Commission’s analysis will require a comparison to the most expensive new coal facility using the most advanced technology, rather than any actual proposal that could be evaluated for a particular utility that might seek to upgrade and modernize or expand an existing coal plant.  Of course, this analysis will also compare costs to a coal plant and not to a less expensive natural gas-fired generation facility.


The actual calculation of a busbar rate in $/mWh will be done by the Commission staff and will also include an expected lifecycle cost of greenhouse gas emissions under the assumption of a carbon tax or cap and trade requirement, which has, of course, not yet been adopted by either Michigan or the U.S. Congress.  The Staff’s proposal will be submitted to the Commission after working with the providers by January 30, 2009.  There is no indication that a public process will be used to finalize this determination, which is of course crucial to the range of costs associated with compliance with the Act and the impact on customer bills.


The Commission also determined how providers can earn incentive credits for using “Michigan-made equipment,” and using a “workforce composed of residents of the state of Michigan”
 for constructing new renewable resources, both which will result in additional renewable energy credits awarded to the provider.


The Commission also discussed the required disclosure on customer bills for residential customers concerning the costs and benefits of the renewable and efficiency programs. While the statute requires the disclosure for “that customer” the Commission interpreted this to refer to a single disclosure to all residential customers of the estimated annual savings of the “entire” plan broken down into monthly increments.
  As a result, it does not appear that residential customers will be given a disclosure that reflects average residential class costs and benefits.


Michigan’s Governor Granholm stimulated an even more dramatic debate with an Executive Order followed by her State of the State Address to the Michigan Legislature in January 2009.  She issued a directive to delay state air quality permits for five proposed coal-fired power plants, seeking to impose new criteria and require more investigation of possible alternatives to coal-burning plants.  In her subsequent State of the State address
, Governor Granholm announced that she would seek to reduce the state’s reliance on coal burning power plants by 45% by 2020.  

APPENDIX A:  STATE ALLOCATION OF RGGI AUCTION FUNDS

The Maryland RGGI funds received through the auctions will be distributed pursuant to a statutory formula.  The proceeds of the RGGI funds are deposited in the Strategic Energy Investment Fund, managed by the Maryland Energy Administration.  Annual allocation of the funds will be distributed as follows:  17% transferred to Universal Service Program and other electricity low income assistance programs; 23% for rate relief to residential customers; 46% for energy efficiency and conservation programs and demand response programs, of which one-half must be targeted to low income residential customers and moderate income residential customers; up to 10.5% for renewable energy initiatives and public education and outreach and climate change programs; and up to 3.5% for administrative of the Fund.

The allocation of the RGGI auction funds in New Jersey has also been determined according to statute.  A Global Warming Solutions Fund was created in which 60% of the funds will be allocated to the Economic Development Authority, 20% to the New Jersey Department of Environmental Protection, and 20% to be distributed pursuant to an order from the Board of Public Utilities.  The BPU has determined that the funds from the 2008 auction ($2.8 million allocated to the BPU) will be used to support Limited Income household electric customers for crisis grants.

The allocation of the RGGI funds in Maine does not include low income programs or residential customer rate relief.  Maine will be using nearly all of its allowance proceeds for energy efficiency (there is a maximum 2% “set-aside” for the voluntary purchase of renewable energy credits). Proceeds from the auctions will be deposited in the Energy and Carbon Savings Trust Fund, and these funds, by law, are to be held “for the purposes of benefitting consumers.” The trustees of the Energy and Carbon Savings Trust, along with the Maine Energy Conservation Board, will distribute the proceeds toward residential, commercial and industrial energy efficiency improvements that achieve the greatest greenhouse gas reductions.
   

The Massachusetts Green Communities Act of 2008 requires a minimum charge imposed on all electricity customers of 2.5 mills/kWh for energy efficiency programs and 0.5 mills/kWh for renewable energy projects.  In addition to this minimum level of funding, the new law requires the electricity utility to fund additional cost effective actions approved by the Massachusetts commission, using not less than 80% of the funds received from the RGGI auctions, as well as other sources of funding.  This Act also requires that at least 10% of the efficiency funding for electricity and at least 20% of the efficiency funding for natural gas must be spent on comprehensive low income residential demand side management and education programs, implementing through the “low income weatherization and fuel assistance program network and coordinated with all electric and gas distribution companies in the commonwealth with the objective of standardizing implementation.”

 Therefore, at least these ten states that have formed RGGI have a potentially additional source of funding for low income programs, bill reductions, and efficiency investments that can ameliorate the impact of some of the mandates described in these case studies.  However, to the extent these states adopt mandates for the reduction in carbon emissions beyond those required by RGGI, such as those adopted recently in Connecticut,
 there is likely to be an even higher bill impact on consumers from the cumulative impact of the carbon emission reductions, efficiency mandates, and renewable portfolio mandates.

Finally, the debate about the allocation of any proceeds from an auction-type mechanism for carbon emissions in pending federal legislation has been dominated in part by the disputes about how the auction proceeds should be allocated to consumers, utilities, generators, or other purposes.  It is widely assumed that any federal legislation regulating greenhouse gas emissions would supplant or preempt the RGGI system and allocation of benefits.

APPENDIX B:   ANALYSIS OF THE COLORADO PUBLIC BENEFITS STUDY

To create the energy and economic model on which the results in this report are based, the authors used: (1) Input-output data for the Colorado economy; (2.) Energy Information Administration (EIA) data and forecasts; (3) State economic forecasts from Woods and Poole Economics, Inc.  The economic data generated by their model is heavily reliant on IMPLAN’s input-output data for the Colorado economy.
  This provides information on how changes in one industry will impact the entire state economy by modeling inter-industry relationships.  An Input-Output model is essentially a matrix that documents the flow of economic benefits or money between industries within a defined region. The impacts of any kind of investment are measured in terms of employment, compensation, and value-added multipliers for each dollar of final demand. 

There are a number of issues that should be considered when assessing the impacts reported by these kinds of analyses:

· Depending on the accuracy of the data input to the model, and the accuracy of the inter-industry linkage information within the model, estimates for economic impact can vary greatly.
  The Colorado report presents relatively little information on how the expenditure data for increased renewable energy technologies were derived. It states: “Renewable energy deployment will require a change in technology investments, energy prices, and energy expenditures.  We estimated these expenditures…based on the capital, operations, maintenance and fuel costs for renewable energy technologies.  We then mapped the change in expenditures and prices into the IMPLAN-derived state energy and economic model to estimate macroeconomic impacts…” (page 28).  It is not possible to assess the reasonableness of these overall expenditure estimates without more detail as to how they were developed. 
· The report does not directly compare the impact of constructing and operating renewable generation with gas or coal generation. Rather, the report points to the much higher construction industrial sector multiplier (11.7 jobs) that appears to have been applied in large part to new renewable generation; and the much lower industrial oil and gas multiplier (3.6 jobs), and extraction and coal mining (5.2) multiplier as a proxy for new gas or coal generation economic impacts.  [page 9].  This amounts to comparing apples and oranges. A more valid comparison would be to compare the lifecycle economic impact of constructing and operating new gas or coal generation relative to renewable energy generation.  An analysis conducted by the NREL suggests that in terms of overall $ value, gas fired new electricity generation would provide greater statewide economic impacts to Colorado than equivalent new wind generation.
 This contradicts the findings of a similar NREL study presented in the Colorado report, which suggest that wind energy is responsible for a larger direct economic impact in Colorado than either coal or gas equivalent generation.  The difference in these results may be due to the latter’s reporting only of direct impacts and the former’s counting of all impacts over a 20 year period.  Still, a discussion of these issues rather than a simple presentation of the most favorable scenario would have enhanced the Colorado report considerably.

·  As noted above, it appears that the estimated expenditures on renewable resources were allocated in large part to the construction sector, however, the report is not clear on this matter.
  This is important because expenditures directed at some industrial sectors generate more substantial economic benefits than expenditures directed at other sectors.  For example, the construction sector generates more jobs per $ million of final demand than most other sectors (see Table A1, page 30).  In order to assess the overall economic impact information provided in the report, we therefore need to know about how the authors allocated expenditures across sectors.  Developing renewable resources clearly involves a significant investment in construction, as does the development of conventional generation.  One would therefore expect a large proportion of expenditures to flow into construction for both renewable and fossil-fuel generation.  It would, however, be useful to know more about the process through which the expenditures input into the model were allocated to specific industries, as well as the distribution of expenditures among industries.  Of special interest is the extent to which renewable expenditures were deemed to be largely construction related (i.e. the proportion of expenditures that would go into construction compared to the proportion that would go into industry categories associated with long term operation and maintenance).                                                                                     

· The accuracy of the model’s estimates of economic impact relies heavily on assumptions regarding the proportion of any new activity that will be locally sourced.  In the Colorado report, the authors assumed that:

· 70 per cent of total expenses for renewable technologies (including manufacturing, installation, financing and ongoing O&M) would be local to Colorado;  

· 70 per cent of investment would occur in Colorado; and 

· 70 per cent of energy bill savings would be re-spent in the Colorado economy.

These may be valid assumptions, but without understanding the analyses that underpin them we have no way of assessing their accuracy.  In particular, given that 96% of renewable resources are anticipated from wind energy, an assessment of the extent to which the required wind turbines are likely to be manufactured in Colorado would be useful.  While one of the world’s largest suppliers of wind turbines has recently started production of wind turbines in Colorado
, this does not guarantee that materials will be sourced from within the state.  It should also be noted that local and state governments provided the company with an incentive package of about $4 million in grants, tax rebates, and job training funds.
  Realistic input-output modeling must provide net not just gross forecasts of the benefits to the Colorado economy, that is, reflecting the upfront and ongoing costs incurred by the state to secure the renewables via grants, tax rebates, and job training funds.  

· An additional issue is the sensitivity of the 70% local source assumption. The report should provide analysis on how a change in the 70% local sourcing assumption, to say 50%, 30%, or 80%, affects the economic impact data.  This is a particularly important issue for renewable energy because it is a relatively recent industry and the skills required to build and maintain a facility cannot be assumed to be locally available.  If specialized construction techniques and skills are required, then as assessment of the extent to which these are available within the state is needed.

· As regards the output side of the Input-Output (IO) model, the economic impacts of a new technology or industry are heavily influenced by the initial construction costs and job requirements.  These are generally factored into the analysis, despite the fact that they may distort the overall picture of economic impacts.
 The Colorado report notes that a substantial number of jobs will be created by increased investment in renewable technology, but does not indicate which sectors are likely to be impacted the most. Much of the increase in employment expenditures on renewable energy appears to be due to the construction demands of the new facilities.  The report notes that the Colorado Green wind farm supported 400 construction workers during installation, but only requires 14 permanent and full-time operation and maintenance jobs.
  When comparing the generation costs of renewable energy and a new coal plant the report cites operation and maintenance costs and that are identical.
  If the main impact of renewable energy is in the construction sector, then any major construction initiative such as new gas or coal generation could be said to have a similar effect as expansion of renewable resources.  Furthermore, many of the jobs created are likely to be temporary, and continued investment would be required if they are to persist in the economy.  This probably accounts for the significantly higher benefits from the expanded RPS compared to the original RPS mandated adopted by public initiative several years earlier and as reported in the paper.  It would be useful to have more data on which industries and skill levels are most affected by renewable energy investment dollars.  The report does provide general information on the kinds of jobs in manufacturing, construction, and operation and maintenance renewable energy resources could provide, but it would be useful to know more about the likelihood of permanent, skilled, well-paid jobs coming to and remaining in Colorado due to renewable resource expenditures. 

· The report correctly identifies that renewable energy can bring increased income to local communities in terms of landowner royalties, local tax income, and energy crop production (see page 14-15).  It also convincingly argues that these local benefits are higher for renewable energy than coal or gas generation.  There are, however, costs associated with renewable energy that the report does not mention.  A key issue is that renewable resources are often located in rural areas and have to be connected to the electric grid.  Transmission and distribution costs are emerging as a key factor in efforts to increase the supply of energy from renewable resources.
 In addition, if Colorado is to develop its renewable technology manufacturing sector, the costs and benefits of this effort need to be identified and reflected in any analysis of costs and benefits, particularly when ratepayers are obligated to pay for the capital costs for new transmissions systems in rates.  

· The report relies on forecast energy price data from the Energy Information Administration.  However, the data from the model EIA uses to predict energy prices and other variables are frequently unreliable.
 While this is something the authors of the Colorado report can do little about, the whole issue of consumer savings from reduced natural gas and coal prices due to renewable energy should be discussed in greater depth.  The report simply assumes that renewable energy will lead to reduced prices for conventional energy sources.  Given that the drivers of national prices for these products are complicated, a reduction in demand from Colorado may or may not produce consumer savings – the relationship cannot simply be assumed as the authors of this report appear to do.  

APPENDIX C:    ANALYSIS OF MASSACHUSETTS STUDY OF RENEWABLE ENERGY POTENTIAL 

Overview
In 2008 Navigant Consulting produced a report for the Massachusetts Technology Collaborative (MTC) and the Massachusetts Department of Energy Resources (DOER).
  The report presents the results of a study that examined renewable energy economic potential and market penetration based on hypothetical future states of the world.  These future states were based on DOER and MTC assumptions regarding potential environments for renewable energy to 2020. The study produced assessments of the MW installed capacity and MWh/year generation of a range of renewable energy technologies that could be developed in Massachusetts by 2012 and 2020. 

The scenario based analysis followed a methodology that is typical for these kinds of studies.  The aim is not to produce reliable forecasts, but to understand the impact of various policy and economic contexts on the potential for renewable energy.  Nevertheless, the assumptions used in these studies directly impact the results.  Therefore, the assumptions that generated these scenarios warrant some investigation, if only to assess the likely impact on the overall results of assumptions that are consistently high or low.  

It is particularly important to note that the Massachusetts study was undertaken at a time of very high conventional energy prices.  If an assumption was made that those prices would remain high, this would influence both the overall results on the economic potential for renewable resources and any differences between the various scenarios considered.  At the time the study was undertaken, there was great uncertainty about the future direction of energy prices.  When deciding upon their basic assumptions, the study team would have had no way of knowing how markedly energy prices would change in the near term.  

The Massachusetts study found that by 2020:

· Under all the scenarios, wind and biomass showed the greatest amount of development potential (economic potential and market penetration combined).

· The least amount of development potential occurred under the Supported Development Scenario, although much of this was due to the limited potential for offshore wind development within this scenario.  

· Under the Accelerated Development and Market-Based Scenarios, offshore wind shows the most significant development potential, with the Accelerated Development scenario showing greater MW and MWh potential than the Market-Based Scenario.

The Massachusetts Study’s Approach to Scenario Analysis

The foundation for the analysis of specific renewable energy technologies was a set of potential scenarios. A multi-step process was used to develop the scenarios that were analyzed.  

First, the project identified eight drivers that impact renewable energy development in MA.
 

Second, the relative impact and relative uncertainty of these drivers was estimated.  This led to the identification of two drivers with the greatest impact and the greatest uncertainty (Green Spread and Government Incentives
). These two drivers formed the basis of the scenarios.  

Third, the project identified four scenarios corresponding to the extent to which government incentives were available on one axis and the economic climate for renewable energy (Green Spread) on the other.  These scenarios were:

· Supported Development (high level of government incentives in the context of a difficult economic environment for renewable energy)

· Accelerated Development (high level of government incentives in the context of a favorable economic environment for renewable energy)

· Backsliding (minimal government incentives in the context of a difficult economic environment for renewable energy)

· Market-Based Development (minimal government incentives in the context of a favorable economic environment for renewable energy).

The “Backsliding” scenario was deemed to be unlikely and was therefore excluded from the analysis.  Details on the three remaining scenarios are presented in Figure 1 below. 

Figure 1: The Scenarios Examined in the Analysis of renewable energy Economic Potential and Market Penetration in Massachusetts.
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Fourth, DOER and MTC produced a series of assumptions to characterize each potential scenario:  

· Natural Gas (2008 $ / MMBtu)

· Carbon (2008 $/ton)

· Wholesale Electricity Prices (2008¢/kWh)

· Retail Electricity Prices (2008 ¢/kWh)

These assumptions seek to capture different hypothetical states of the world and are not forecasts. The study models the economic potential and market penetration for a range of renewable energy technologies
 under these scenarios. Specifically, it models the MW capacity and the MWh generation of each type of renewable energy under each scenario.  This modeling used different financial assumptions for the various renewable energy technologies, but each analysis included information on the following:

· Cost of equity

· Cost of debt

· Equity

· Debt

· WACC (weighted average of the above, used as the discount rate for the project)

· Length of debt repayment

· Taxes

· Insurance

· Land Lease charges

Likewise the federal and state incentives also varied by renewable energy technology.  Where relevant, the following were included in the models for each scenario:

· Rebates

· Performance-based incentives

· % installed system used for tax depreciation

· Property Tax exemption

· PTC rate and duration

· REPI rate and duration

In this memo, we have focused our analysis on the assumptions underlying the three basic scenarios.  We have not evaluated the financial assumptions or the incentives for each renewable energy technology.

The Scenario Assumptions 

We recognize that the study specifically states that the assumption data are not forecasts.  In order to evaluate the reasonableness of the assumptions, however, we turned to available forecast data. 

We looked at U.S. Department of Energy, Energy Information Administration (EIA) forecasts for Natural Gas prices and Retail Electricity prices in New England, and Synapse’s and other organizations forecasts of Carbon prices.  We also looked at Evolution Markets for current REC prices.  We were unable to find forecasts or projections of REC prices to 2020 for Massachusetts or New England.  A comparison of the Massachusetts study’s assumptions and the forecast data for natural gas prices and retail electricity prices, as well as available information on carbon prices and RECs is presented in Table 1.  The data on conventional resources are presented first, followed by information on carbon prices and REC prices, both of which influence the economics of renewable generation.

Natural Gas

EIA forecasts that Natural Gas prices in New England will range from $8.50 per MMBtu in 2009 to $10.90 by 2020 in 2007 dollars.  Using a GDP price deflator
 to adjust 2007 prices to 2008 $, increases these amounts by 2.175 % - to $8.69 and $11.14 respectively. The early Massachusetts estimates therefore seem high.  By 2020, for the “Supported Development Scenario”, the Massachusetts assumptions fall into the EIA forecast range. 

Table 1: Comparison of MA scenario assumptions and EIA / Other Forecasts of Prices (2008 $ unless specified)

	
	MA Price Assumption 2009 
	Comparison Forecast Price 2009 
	MA Price Assumption2020
	Comparison Forecast Price 2020

	Natural Gas Prices
 
(2008 $ / MMBtu)
	12.80
	8.69
	11.37 – 22.0
	11.14

	Retail Electricity Price
 
(2008 ¢/kWh)
	19.5 – 20.4
	14.94
	19.9 – 34.0
	13.47

	REC Price
 ($/MWh)
	51.68
	19.55 
(MA average April 2009)
	31.01-51.68
	See note 1. 

	
	MA Price Assumption 2013
	Comparison Forecast Price 2013
	MA Price Assumption 2020
	Comparison Forecast Price 2020

	Carbon Price
 (2008 $ / ton)
	1.86 – 19.37
	10.0 – 30.0
(2007 $)
	10.00 -50.00
	15.30 – 45.80

(2007 $)


Source: Massachusetts Renewable Energy Potential, Final Report, Navigant Consulting, August 6, 2008; EIA Reference Case Annual Energy Outlook 2009, Updated April 2009, Table 11; Synapse 2008 CO2 Price Forecasts, Synapse Energy Economics Inc, July 2008; REC Markets Monthly Market Update, April 2009, http://new.evomarkets.com/pdf_documents/REC%20Market%20Update.pdf 

Note 1: We were unable to locate reliable forecasts for REC prices.  In one document dated to 2007, a forecast of ≈ $18.00 per MWh was given for Tier 1 REC Prices in Maryland.
  This study’s authors note that their forecast is “generally consistent with a recent EIA study regarding the potential impacts of a 15 % federal RPS beginning in 2010.”

Retail Electricity

EIA forecasts that Retail Electricity prices will range from 14 ¢/kWh in 2009 to 13 ¢/kWh in 2020 in New England in 2008 dollars.  The Massachusetts estimates (at 19+ ¢/kWh) therefore seem high, although the market in MA may differ from New England in general.  

Wholesale Electricity

The Massachusetts study’s wholesale electricity price assumptions ranged from 10 ¢/kWh in 2008 dollars to 21 ¢/kWh.  We did not pursue the issue of wholesale prices in detail, largely because the price of wholesale electricity in New England is mainly driven by the price of natural gas.
 Recently published average wholesale prices for Massachusetts show a range between about $65 and $68 per MW hour in 2007.  This equates to between $66.40 and $69.48 per MWh in 2008 dollars, or between 6.640 ¢/kWh and 6.948 ¢/kWh.  These figures are considerably lower than the Massachusetts study’s assumptions of about 10 ¢/kWh in 2009.  The end of 2007 and early 2008 saw a rapid rise in the price of natural gas, which would have contributed to higher wholesale electricity prices at the time the Massachusetts study was being conducted.
  This may explain why the study’s assumptions regarding wholesale electricity appear to be high.

Figure 2: Wholesale Electricity Prices in the Northeast Region: 2007
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Source: ISO-New England Massachusetts Profile, http://iso-ne.com/nwsiss/grid_mkts/key_facts/ma_profile.pdf 

In general, the higher MA assumptions about natural gas and retail electricity prices would favor the development of renewable energy, and increase the economic potential for, and market penetration of, renewable resources.  This may have led to higher estimates of the potential for renewable energy in MA than would have been obtained had lower assumptions regarding conventional energy prices been made.

Carbon Prices

The Carbon prices presented by Synapse and others (see figure 3) range from around $8.00 per ton for 2010 to over $30 per ton by 2020 (2007 $).  The MA estimates range from $1.86 to $6.24 for 2010, $1.86 to $19.37 for 2013, and $10.00 to $50.00 for 2020. The Synapse forecast starts in 2013 and shows a low estimate of $10.00 at this time, with the high estimate rising to $30.00.  The Synapse forecast for 2020 ranges from $15.30 to $45.80.  Given the uncertainty about Carbon pricing, and the wide range of forecast prices, the MA estimates are within the general range forecast by various entities. Their initial assumptions for 2010 are, however, considerably lower than the few available other estimates, and they remain low in the Supported Development Scenario.  This is, however, consistent with the recent drop in European Union (EU) carbon prices due to the economic downturn. 

REC Prices

In regard to  REC prices, we used April 2009 data for average MA REC prices ($19.55) from Evolution Markets.
 This price was considerably lower than the $51.68 assumption in the Massachusetts report.  The effect of this would be to make the economics of the development of renewable energy in MA appear more favorable overall.  However, the relative impact on the different scenarios would be limited because they all assume a high price for RECs (in the Market-Based scenario, the price declines, which would, all else remaining equal, reduce the potential for development in this scenario relative to the other two).
Figure 3: Various Carbon Price Forecasts
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Source: Synapse 2008, page 17. http://www.synapse-energy.com/Downloads/SynapsePaper.2008-07.0.2008-Carbon-Paper.A0020.pdf 
Remarks

The Massachusetts study followed standard methodology in creating its scenarios and the analyses of renewable energy potential based upon them.  

The assumptions behind the three scenarios generally suggest higher prices than seem likely at the current time (based on recent forecasts). Recent forecasts suggest that the Massachusetts assumptions regarding retail electricity prices in particular are high, even allowing for the high prices that characterize the “Accelerated Development” and “Market-Based Development” scenarios.  Higher prices in these scenarios will make their results appear more favorable for renewable energy than the “Supported Development” scenario (assuming other factors are held constant), in which natural gas and retail electricity prices were assumed to increase less or to decline.  The MA assumptions act to magnify the difference between the Supported Development scenario and the other two scenarios: recent forecasts suggest that while the assumptions underlying the latter may provide a useful illustration of a potential future, they overstate the likely “Green Spread”, or favorable environment for renewable energy, and are therefore likely to overstate the potential for renewable energy in Massachusetts under the Accelerated and Market-Based Development scenarios. 

Our analysis is not meant to discredit the Massachusetts study, but to demonstrate the importance of the underlying assumptions in the development of the various scenarios and to emphasize that significant changes in market prices for electricity in particular are likely to have a significant impact on whether any forecast or future scenario is likely to occur.

APPENDIX D:  ANALYSIS OF MICHIGAN PUBLIC BENEFITS STUDIES



The 21st Century Energy Report
 projects the Present Value Revenue Requirement for its identified scenarios.  As shown in the table below, the “EE and RE” scenario has a 20-year PVRR cost savings of $4 billion, with the “coal baseload generation” at a $2 billion cost saving. Under a combined “coal, EE and RE” scenario, one can reasonably assume that the 20-year PVRR cost savings would fall somewhere between the two figures of $4 and $2 billion. 



Also, the PVRR differences between the different electric resource scenarios are essentially a wash in the first 10 years – with coal slightly lower than CTs, and renewable energy slightly higher than CTs. On a 20-year PVRR basis the benefits of EE and renewable energy are much stronger, with baseload coal generation having only a slight edge over natural gas fired CTs. 

	Table 1: Summary of the Michigan Public Service Commission's (MPSC) 

	"Michigan's  21st Century Electric Energy Plan" December 2007

	 Present Value Revenue Requirement (PVRR) Analysis of Different Electric Resource Scenarios 

	 
	 
	Change from 
	 
	Change from 

	 
	10-yr PVRR
	 CT Base Case 
	20-yr PVRR
	 CT Base Case 

	 
	$ millions 
	$ millions 
	%
	$ millions 
	$ millions 
	%

	Coal Baseload Generation
	$32,073
	-$54
	-0.17%
	$56,717
	-$2,271
	-3.85%

	Emissions
	$36,957
	$4,830
	15.00%
	$70,752
	$11,764
	19.94%

	Renewable Energy
	$32,507
	$380
	1.18%
	$53,795
	-$5,193
	-8.80%

	Energy Efficiency 
	$31,510
	-$617
	-1.92%
	$57,497
	-$1,491
	-2.53%

	EE & RE
	$31,998
	$129
	-0.40%
	$54,623
	-$4,365
	-7.40%

	Base Case Combustion Turbine (CT) 
	$32,127
	 
	 
	$58,988
	 
	 



The main issue that arises from the 21st Century Report is that while additional potential economic effects of promoting energy efficiency and renewable resources are outlined in a number of places, there is a lack of corresponding data to support the claims.  For example,

· New baseload, energy efficiency, and renewable resources may well require design, construction, operation and maintenance services, but how much of this economic activity will be new incremental (or net) growth (as opposed to growth redirected from other areas of the economy)?  

· What is the likely magnitude of this incremental or net growth?  What are the corresponding costs, and who pays them?

· To what extent are these often specialized services likely to be sourced from within Michigan?  If they are to be sourced in-state, are the relevant skills already available, or will they have to be developed?  

· How much of any new economic activity will be due to construction?  This is important because while there may be an uptick in economic growth due to the construction effects of the Plan, it will be harder to maintain that growth once the construction phase is completed.  If the aim is to reorient Michigan’s economy toward “clean energy” then we need a more complete understanding of the extent to which the Plan’s recommendations will result in something more than a “construction boom”.  


One final issue is that the Policy recommendations allow load serving entities to use Renewable Energy Credits (RECs) if they cannot meet the recommended RPS requirements.  These RECs may be acquired from outside of Michigan “as long as the REC produced an air quality or economic benefit to Michigan”.
 It is difficult to see how this could be measured and no analysis is presented to suggest that an out-of-state REC could foster the kind of clean energy economy that Michigan is seeking to promote.


The ACEEE Report builds on the 21st Century Plan and seeks to quantify the likely macroeconomic impact of the recommendations in the Plan.
  It does this by modeling the impact on the Michigan economy of (1) additional spending on EE and RR programs, (2) the electricity savings that could result from implementation of the Plan, (3) the capital and operating costs associated with the technology investments suggested by the Plan.  The modeling technique is similar to that used in the Colorado study and is based on IMPLAN’s input-output data for Michigan, combined with a model that adjusts energy costs based on changes in demand for energy sources due, for example, to increased energy efficiency.  This allows the authors to factor in to their results the potential reductions in the price of conventional energy sources that result from reduced demand due to greater EE and RR.  


The ACEEE authors provide a good discussion of the assumptions they made and the data that they input into the model.  They assumed an 80% local share for efficiency investments and savings based on IMPLAN’s data on the Michigan economy, and a 40% local share for needed manufactured products.
  They also conducted the analysis with 90% local investment and savings.  As with the Colorado report, however, it would be useful to know how the results would be affected by a reduction in the local share assumptions. 


The ACEEE report uses data on investment and savings from the 21st Century Plan as inputs to its macroeconomic model.
  It first estimates the overall financial impact of the energy efficiency and renewable scenario presented in the 21st Century Plan (see Table 3 of the ACEEE report).  The main issue to emerge from this table is that the value of net cumulative energy savings to Michigan are not positive until the last year of the analysis, 2023, and net consumer savings are negative until 2018.  This means that for the first decade of the EE programs,  consumers’ outlays are greater than the value of their projected (avoided cost) savings.  


In terms of macroeconomic impacts, the ACEEE report suggests that the level of investment and spending implied by the 21st Century Plan will generate substantial numbers of jobs and increased wages for Michigan (see Table 4).  Interestingly, the contribution to Michigan’s Gross State Product (GSP) of the Plan’s recommendation becomes negative by 2018 due to the tradeoff between the capital intensive electric utility industry (which is declining in its contribution to GSP) and the labor intensive nature of the new investment in EE and RR (which is increasing its contribution to the GSP).  Unfortunately, the implications of an overall declining GSP are not discussed in the report.  The main issues to arise from this section of the report are:

· The jobs and wages impact of the investments in EE and RR are small in relation to the wider Michigan economy (3,000 to 8,000 jobs depending on the year, out of a labor force of about 2.5 million (2006 data)).
  Given the programs’ relatively limited impact, it would have been useful if the report’s authors had provided information on how the numbers change with changes in some of their key assumptions, in particular the local share assumptions. 

· The number of jobs (and wage levels) increases substantially to 2013 (to 8,112 jobs) and then declines by about 50% by 2023.  This suggests that the boost to the Michigan economy due to EE and RR could be relatively temporary (construction related), although job gains remain positive throughout the period.  One issue here is whether the initial increase in jobs can be met by the current skills of the Michigan labor force or whether a substantial investment in skills training will be required.  Alternatively, companies may find it necessary to import labor, or specific skills, from other states, in which case the economic impact on Michigan may be muted.  

· The report does not provide information on the kinds of jobs and the industry sectors that will see an increase in demand due to investment in EE and RR.  This is a major issue because it influences the impact on the overall economy.  In particular, if construction spending is responsible for a large portion of the economic impact, then many of the gains are likely to be temporary (this does seem to be the case, but it is not laid out in detail in the report).  

· The issue of the kinds of jobs created by EE and RR investment emerges again when the authors compare the job gains in their model with those that could be created by 31 small manufacturing plants or 500,000 visitor days in the tourism industry.  The jobs created and skills requirements of the EE and RR industry are not interchangeable with manufacturing and tourism related jobs and skills: to really understand the impact of EE and RR on the Michigan economy we need to move beyond a simple counting of jobs and their associated wages to a more nuanced understanding of what kind of work is likely to be created and the skills it will require. The report does point out that increased investment in EE and RR will shift employment from the electric utility industry to construction and engineering and business services (although no data are presented).  This is useful information but it also raises the question of whether specialized engineering and business services will be sourced from national organizations or Michigan-based companies. Given that the engineering requirements of RR in particular are specialized, and that Michigan has a limited RR sector, it may be expected that much of the initial work will be contracted to out-of-state providers.
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� Analysis of Options for Maryland’s Energy Future, November 2007, p.59. 





l�HYPERLINK "http://webapp.psc.state.md.us/Intranet/Reports/Levitan%20&%20Associates_Analysis%20of%20Options%20for%20Maryland%27s%20Energy%20Future_11.30.07.pdf"�http://webapp.psc.state.md.us/Intranet/Reports/Levitan%20&%20Associates_Analysis%20of%20Options%20for%20Maryland%27s%20Energy%20Future_11.30.07.pdf� 





� The study they refer to is referenced as: EIA, “Impacts of a 15-Percent Renewable Portfolio Standard,” SR/OIAF/2007-03, June 2007.





� Wholesale Natural Gas Prices in New England, Synapse Energy Economics, August 29, 2008. Available at:  �HYPERLINK "http://www.mass.gov/Cago/docs/Community/synapse_report_aug08_naturalgasprices.pdf"�http://www.mass.gov/Cago/docs/Community/synapse_report_aug08_naturalgasprices.pdf� 





� The New York ISO recently reported that wholesale electricity prices had dropped to a level not seen since 2002, mainly due to lower natural gas costs. See: �HYPERLINK "http://www.nyiso.com/public/webdocs/newsroom/press_releases/2009/NYISO_Wholesale_Electricity_Prices_Drop_Again_05122009.pdf"�http://www.nyiso.com/public/webdocs/newsroom/press_releases/2009/NYISO_Wholesale_Electricity_Prices_Drop_Again_05122009.pdf� .  See also tables at �HYPERLINK "http://www.eia.doe.gov/cneaf/electricity/wholesale/wholesale.html"�http://www.eia.doe.gov/cneaf/electricity/wholesale/wholesale.html� 





� REC Markets Monthly Market Update, April 2009, �HYPERLINK "http://new.evomarkets.com/pdf_documents/REC%20Market%20Update.pdf"�http://new.evomarkets.com/pdf_documents/REC%20Market%20Update.pdf�





� Michigan’s 21st Century Electric Energy Plan, Appendix I and Appendix II, Michigan Public Service Commission, January 2007.  Available at: � HYPERLINK "http://www.michigan.gov/documents/mpsc/energyplan_appendix1_185276_7.pdf" �http://www.michigan.gov/documents/mpsc/energyplan_appendix1_185276_7.pdf� and  � HYPERLINK "http://www.michigan.gov/documents/mpsc/energyplan_appendix2_185279_7.pdf" �http://www.michigan.gov/documents/mpsc/energyplan_appendix2_185279_7.pdf� 





� 21st Century Energy Plan, page 28.





� This is distinct from the overall cost savings of $4 billion that the Plan is estimated to produce.





� Local share refers to the extent to which spending and savings remain within the Michigan economy.





� This is a big improvement over the Colorado report (discussed in Appendix B to this Report), which did not specify how its input data were derived.





�Labor force data from:  � HYPERLINK "http://www.econstats.com/BLS/blsla/blsla_cn26aa1.htm" �http://www.econstats.com/BLS/blsla/blsla_cn26aa1.htm� 
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