
ELECTRIC SUPPLY STRATEGIES

OPTION 1.3 -- RENEWABLE PORTFOLIO STANDARD

A Renewable Portfolio Standard (RPS) is a market-oriented policy for accelerating the introduction of renewable resources and technologies into the electric sector. An RPS sets a schedule for establishing a minimum amount of renewable electricity as a fraction of total generation, and requires each supplier that sells electricity to meet the minimum either by producing that amount of renewable electricity in its mix or acquiring credits from generators that exceed the minimum. 

The market determines the portfolio of technologies and geographic distribution of facilities that meet the RPS target at least cost– i.e., the lowest difference between the renewable and its avoided generation - subject to the RPS’s eligibility requirements. Thirteen states – Arizona, Connecticut, Hawaii, Iowa, Maine, Massachusetts, Minnesota, Nevada, New Jersey, New Mexico, Pennsylvania, Texas, and Wisconsin – already have established RPSs or similar measures.  

A bill has recently been proposed in the RI legislature for an RPS.
 This bill requires that at least 3% of the electricity provided by any electricity supplier (as a percentage of energy) in the state be generated using renewable energy sources by January 1, 2005, and 20% of the electricity supplied be generated using new renewable energy sources by December 31, 2020. 
Moreover, several pieces of proposed Federal energy legislation have included a national RPS provision, including a bill introduced by Senator Jeffords in the 106th  Congress (S. 1369) to establish a national  RPS target of 20% non-hydro renewables by 2020. 

Regarding the characteristics of an RPS, several dimensions need to be addressed, as follows:

· Eligibility:  type of generation, as well as vintage (new versus existing resources).

· Geographic scope: an appropriate geographic scope for an RPS policy is the New England region, which is well interconnected and has a tightly-run Power Pool. A Rhode Island RPS to encourage developers anywhere in New England to meet a specified renewable generation target level would result in carbon reductions attributed to the State. ISO New England is establishing a Generation Information System (G.I.S.) supporting a tradable certificate market within New England to facilitate low-transaction cost compliance and compliance verification for RPS and other state mandates in the region.

· Renewable generation target: the magnitude of the potential carbon savings depends on the target. In the Table below, a 20% target by 2020 for ISO New England is assumed, consistent with the Jefford’s Bill target for the nation as a whole.  In interpreting and projecting RPS benefits, one needs to examine incremental reductions.  An RPS for which existing renewables are eligible cannot be said to have unambiguously lead to 20% increase in renewables.  On the other hand, without the RPS, many existing renewables may cease to operate.  It is practically very difficult, if not impossible, to determine what proportion of generation is truly above what would have happened in lieu of the RPS.

Several recent studies have been conducted to assess the costs of an RPS at the national level.
 There have also been recent studies to assess the costs and other potential effects of an RPS in the State of Massachusetts.
 

The MA RPS and the RPS recently introduced into the RI Legislature are similar. However, they differ with respect to the level of renewable generation required, as summarized in the table below.

Table 1.3.1 Comparison of renewable energy target levels 

in the MA RPS and the Proposed RI RPS

	Year
	RI Proposed RPS (% of energy provided)
	MA RPS (% of sales)

	2003
	NA
	1.0%

	2004
	NA
	1.5%

	2005
	3%
	2.0%

	2006
	Increment as per RI PUC
	2.5%

	2007
	Increment as per RI PUC
	3.0%

	2008
	Increment as per RI PUC
	3.5%

	2009
	Increment as per RI PUC
	4.0%

	2010-2019
	Increment as per RI PUC
	+1.0%/year until suspended by the Division of Energy Resources (maximum of 14% by 2020 at this rate)

	2020
	20.0%
	

	Post-2020
	+1.0%/year
	


The cost, price and emissions impacts an RPS just in RI or just in New England have not been determined. However, Table 1.3.2 summarizes the impacts of an RPS applied at the national level and at the state level in MA.
 It is important to note the following:

· The national and MA analyses can not be directly compared due to the fact that they are driven by different target assumptions and different analysis methodologies;

· The results of the national-level RPS analysis represent the incremental impacts of a national RPS after efficiency and other emissions policies are in place 
· For the MA RPS it is likely the cost of saved carbon, if averaged over a period extending to 2020 would be higher.

For scoping purposes, we recommend that both the lower and upper bound for the cost impact of the RPS be used. We assess the potential cost and impact of an RPS as follows. Assuming a target of 20% non-hydro renewable generation by 2020 for ISO New England, and a marginal ISO NEW ENGLAND carbon intensity of 0.101 tC/MWh, the annual carbon reductions would be about 140,600 tC, at a cost of between $46/tC and $351/tC avoided,
 assuming all renewables are incremental. This is summarized in the Option 1.3 Summary Table.
Table 1.3.2 Estimated Impacts of an RPS policy

	Category
	Parameter
	National
	MA

	Target 
	Level achieved
	20%
	4%

	
	Year achieved
	2020
	2009

	Cost Impacts
	Costs (NPV, billions 1999$)
	19
	NA

	
	Renewable energy credit trading price (c/kWh)
	2.7
	NA

	Change in Average Electricity price
	Average (1999 cents/kWh)
	0.57
	NA

	
	Minimum (2003) (2000 cents/kWh)
	NA
	0.02

	
	Maximum (2009) (2000 cents/kWh)
	NA
	0.10

	
	Natural gas price ($/MMBTU) 

	-0.11
	NA

	Emission Reductions 
	Carbon (million tones of carbon equivalent)
	81
	0.7

	(2020 for National; 2009 for MA)
	Carbon Monoxide (thousand tons)
	26
	NA

	
	Nitrogen oxides (thousand tons)
	468
	1.25

	
	Sulfur dioxide (thousand tons)
	1,708
	8

	
	VOCs (thousand tons)
	4
	NA

	
	PM-10 (thousand tons)
	38
	NA

	Cost of saved carbon ($ per Mt C)
	
	46
	351


OPTION 1.3 -- SUMMARY TABLE

	Parameter
	Value

	Working group
	Electric Supply and Solid Waste

	Option name
	Renewable Portfolio Standard 

	Sector and market
	Electric supply 

	Technical elements
	Renewable energy technology installations

	Program elements
	Market renewable credit trading regime to meet a 20% target in 2020

	Existing policy/program
	None.

	Rationale
	Reduce carbon emissions

	Energy saved in 2020
	1,392,400 MWh (or 20% of Baseline total electricity generation).

	CSE (cost of saved energy)
	Estimate 2 – 4 ¢/kWh above commodity, corresponding to approximately 5.5 – 7.5¢/kWh

	Carbon saved in 2020
	140,600 tC

	CSC (cost of saved C)
	$46/tonne (National RPS)
 to $351/tonne (MA RPS)


Annex C: Discussion of the Cost Impact of the Renewable Portfolio Standard

Renewable resources and technologies for generating electricity -- principally solar, wind, biomass and geothermal power plants -- have multiple benefits. They decrease requirements for fossil fuels, thereby helping to keep electricity costs down, and they reduce the vulnerability of electricity consumers to large and unexpected fuel price hikes or rapid price escalation. They decrease emissions of air pollutants and greenhouse gases, thus improving local health and environment while avoiding high costs of compliance with potentially tighter emissions regulations. They also can provide a new basis for economic development and income for states that have renewable resources. 

What is a Renewable Portfolio Standard (RPS)?
New England’s renewable resource potential could be tapped by introducing a Renewable Portfolio Standard with annual targets for renewable generation as fraction of total generation.  A system to trade renewable energy credits within the New England region would help utilities to meet this target at the lowest possible cost. A resource portfolio requirement is a market-based mechanism, which requires that a pre-determined level of renewable electricity generation be included in the overall electricity generation mix. A key element to making such portfolio requirements practical is to establish a credit trading market to meet the portfolio obligations. Such trading flexibility would obviate the need for each electricity supplier to develop renewable energy resources, provided the region wide portfolio standard is met.

An RPS policy has the advantage of supporting new technology with many environmental benefits.  By setting some guarantee of demand for renewable energy technologies in the future, the RPS provides support for renewable-based generation, just as fossil-based generation has been supported in the past.  Supporting new technology can lead to benefits of  “learning by doing” that lead to both decreased costs for renewable generation technologies over time (costs of wind turbines continue to decrease as more are installed) and local expertise in an industry with great potential growth.

How Would Renewable Credits be Traded under an RPS?

Each supplier could develop, purchase or acquire credits for renewable generation. A credit is simply a certificate of proof that one kWh of renewable electricity has been generated. An RPS would require that electricity generators demonstrate that they have supported an amount of renewable energy generation equivalent to some percentage of their total annual kWh sales through ownership of credits. An RPS could also be designed for electricity retailers, as opposed to generators.  A trading scheme allows suppliers that are better positioned to develop renewable resources (either because of economic, demographic or geographic conditions) to sell renewable generation credits to suppliers with fewer such advantages.  The result is a market-based mechanism to meet the region wide renewable portfolio target at the lowest cost to the region.

What is the Role of State Government under a State-Specific RPS?

For an RPS that is instituted at the state level, the role of state Government would be focused on three areas. First, the state would have a role in the certification of renewable credits generated. This would involve the implementation of a scheme to legally credit producers who have generated renewable-based electricity. Second, there would be a state role in the assessment of the level of compliance with the legislature-specified target. This would involve a monitoring system to assess compliance by each generator for possession of the correct number of renewable credits at the end of the year. Finally, the state would have a role in, if necessary, imposing sanctions for noncompliance. This would involve levying a penalty of some kind for each required renewable credit that the generator lacks.

How Many States Have Proposed or Adopted an RPS?

Including the recent RI legislative proposal, there are a total of 17 states that have proposed or adopted an RPS policy.
 In New England, Connecticut’s 1998 electric utility restructuring bill (HB 5005) created an RPS with a target of 6% by 2009, and major eligible resources of solar, wind, landfill gas, and fuel cells.  The Maine RPS became effective in November 1999 and requires electric providers to supply at least 30% of their total retail electric sales in Maine with electricity from eligible renewable resources. The target can be met with cogeneration.  The Massachusetts RPS is as described in the main body of this Scoping Paper.

Does an RPS have Cost Impacts?

The answer to this question depends on several major factors. As indicated in the body of this Scoping Paper, there have been several published analyses that provide estimates of the cost impacts of an RPS. The range in cost impacts associated with these analyses differ widely depending on how each study dealt with a number of key assumptions, as outlined in below:

· Scale of the analysis. This refers to whether the boundaries of the analysis are at the national, regional, or state level. This is important because the larger the scale of the analysis, the larger the region from which renewables could come from. A larger region implies both more options for renewable energy resources and a larger pool of entities that require ownership of renewable energy credits  -- thereby lowering the costs of meeting a given target.
· Geographic location of the analysis.  The cost of an RPS with a given target depends upon the availability and cost of renewables in that state/region and the cost of the displaced generation (the marginal generation of the existing generation mix and the new generation that would otherwise be built and operated).  A state or region could have low-to-high cost renewables and low-to-high avoided generation costs.  Low cost renewables with high avoided costs would result in low costs to achieve the target, while high cost renewabes and low avoided costs would result in high costs to meet the target.  For the cost of saved carbon, the emissions factor of avoided generation will also play a role -- the higher the emissions factor the lower the CSC all else equal.
· RPS target.  The higher the target the higher the cost and the higher the CSC all else equal, since reaching the target would entail climbing the cost curve, i.e., going to more costly locations and technologies. 
· Assumed effect of lower fossil demand on fuel price. Some studies model the feedback on fuel price to all economic sectors from a reduction in demand for fossil fuels (notably lower prices for natural gas) caused by the RPS, since the renewables would displace fossil generation. This could result in savings in all sectors that use this fossil fuel, not just the electricity sector. This is important because some studies with a strong renewables target could show enough of a feedback effect to result in a net benefit (i.e., the multi-sectoral fuel savings exceeding the incremental electricity generation costs) from the RPS.
· The incorporation of other policies in the analysis. This refers to whether the RPS is considered on its own, or whether other policies such as energy efficiency are also included. This is important because the presence of other policies -- demand side policies in particular  -- defer the need to build new electric capacity and thus can change the marginal generation, costs and emissions that are displaced by the RPS.
· Modeling assumptions. This refers to several issues. Perhaps the most important of these is the modeling sequence assumption. This is relevant only to the case where an RPS is one of several policies analyzed. It refers to the order in which the RPS is considered in a suite of policies.  It also affects how far up the cost curve the RPS needs to go to meet its target.  If there is already a lot of efficiency, generation is lower and thus a given target will require less renewables and thus not have to resort to the more costly ones. This is important because the order of the analysis directly affects the manner in which the costs are distributed across the policies. 
What are the Cost Impacts of the National RPS?

The cost impact (i.e., CSC) associated with the national RPS, ramping up top 20% by 2020, cited in the body of this Scoping Paper. (i.e., Bernow, et al, 2001) is $46/tC avoided. This study assumed the following:

· National scale. Because it was at this scale, renewable credit trading can occur with areas that have greater and potentially less-costly renewable resources. Hence, entities in such a policy context can take advantage of lower cost credits;
· Assumed no effect of lower fossil demand on fuel price in demand sectors. The CSC of $46/tC was determined based on the absence of any supply feedback effect to the residential, commercial, and industrial sectors. This is a conservative result as depressed demand for fossil fuel in the electric supply can be expected to lower the rate of growth in fuel prices. A sensitivity case was conducted in which the price feedback effects assumed by the US Department of Energy were incorporated into the analysis. The result of this effect showed that the CSC becomes negative.  
· The RPS was modeled last in the sequence of policies An aggressive set of energy efficiency policies was included in the RPS. The costs associated with the RPS were calculated as the difference in costs between the results with all policies considered (i.e., RPS plus energy efficiency) and the results with only the energy efficiency policies considered. Hence, the CSC of $46/tC can be viewed as the incremental cost of the 20% RPS when it is part of an integrated policy package. Furthermore, the analysis included cost reduction assumptions for the capital costs of renewables associated with an R&D policy; and  
· Other policies were included in the analysis. The effect of this assumption is that there is a lower level of new electric capacity and electric generation required during the years when a renewable target exists. Because the RPS is defined relative to a percentage of total generation, rather than an absolute amount, this means that meeting the RPS targets will need to mobilize less renewable resources.

What are the Cost Impacts of the Massachusetts RPS?

The cost impact in terms of a CSC associated with the Massachusetts RPS cited in the body of this Scoping Paper. (i.e., Smith, et al, 2000) has not been calculated directly by the authors of the report for the MA RPS. However, it can be calculated in a straightforward manner from the cost information provided in the source document. The inputs used to calculate the CSC for the MA RPS is as shown in Table C.1 below. 

The method is as follows: the net present value of the incremental, annualized costs associated with the RPS (column 7) was divided by the cumulative discounted carbon reduction benefits. A 5% real discount rate was applied to both costs and carbon savings. This results in a CSC of $351/tC (i.e., $179.8/0.5 MtC). 

Table C.1: Inputs for Calculating a CSC for the MA RPS
	
	RPS Incremental Impacts
	RPS discounted Impacts

	
	1
	2
	3
	4
	5
	6
	7
	8

	
	Price impact
	Generation
	Cum Cost
	Ann'l Cost
	Cum C reduc
	Ann'l C reduc
	Costs
	Carbon Reduc

	year
	(2000c/kwh)
	(GWh)
	(E6 2000$)
	(E6 2000$)
	(MT C)
	(MT C)
	(E6 2000$)
	(MT C)

	2000
	0.00
	0
	0.0
	0.0
	0.00
	0.00
	0.0
	0.0

	2001
	0.00
	0
	0.0
	0.0
	0.00
	0.00
	0.0
	0.0

	2002
	0.00
	0
	0.0
	0.0
	0.00
	0.00
	0.0
	0.0

	2003
	0.03
	500
	15.0
	15.0
	0.11
	0.11
	13.0
	0.1

	2004
	0.04
	833
	34.7
	19.7
	0.20
	0.10
	16.2
	0.1

	2005
	0.05
	1,167
	62.2
	27.5
	0.30
	0.10
	21.5
	0.1

	2006
	0.07
	1,500
	97.5
	35.3
	0.40
	0.10
	26.3
	0.1

	2007
	0.08
	1,833
	140.6
	43.1
	0.49
	0.10
	30.6
	0.1

	2008
	0.09
	2,167
	191.4
	50.8
	0.59
	0.10
	34.4
	0.1

	2009
	0.10
	2,500
	250.0
	58.6
	0.68
	0.10
	37.8
	0.1

	
	
	
	
	
	
	
	179.8
	0.5


The study for the MA RPS assumed the following:

· Regional scale. Renewable credit trading can take advantage of regional generation only;
· Assumed no effect of lower fossil demand on fuel price. The CSC of $351/tC was determined based on the absence of any supply feedback effect. 
· No other policies were included in the analysis. The RPS was analyzed in isolation. Hence, the CSC of $351/tC is higher than what it would be if it had been combined with a suite of energy efficiency measures; and  
· The RPS was the first and only policy modeled. The effect of the sequencing issue is not applicable to the MA RPDS analysis. 

· A renewable generation target of 4% by 2009.
What Does the Difference in the Cost Impact Mean?

The difference in the cost impact simply reflects the differing bases and assumptions used in the modeling of the two RPS policies. One can view the national RPS as a conservative estimate of the CSC (i.e., upper bound) in a policy context where energy efficiency measures, environmental quality, and climate change are key drivers. It is conservative because, if the feedback effects were explicitly considered, the CSC would be negative. One can view the MA RPS as a conservative estimate of the CSC (i.e., upper bound) in a policy context where diversification of the fuel mix is the driving factor. It is conservative due to the fact that if supply feedback effects were explicitly considered, the CSC would likely have a negligible effect. Modeling would be needed to confirm this.


 

Endnotes:

� Database of State Incentives for Renewable Energy, last updated 12/18/01. � HYPERLINK "http://www.dsireusa.org/" ��http://www.dsireusa.org/� 





� H 7237 “An Act Relating to Renewable Energy Content” introduced by Representatives Moura, Ginaitt, Palumbo, Ajello, and Slater on February 05, 2002


� In addition, care needs to be taken to not double count the impact of other generation-based programs (as opposed to consumption based renewable programs such as green power purchases) such as supply side SBC funding or other RPS systems. However, the other RPS programs should not be an issue here. The ISO New England GIS is being established to assure such double counting between state RPSs cannot happen.  If a Federal RPS is adopted, and if the Rhode Island  RPS is left ambiguous, then there exists a risk of double counting.  In this event, the Rhode Island RPS could simply mandate a percentage above and beyond any Federal RPS requirement, and eliminate a double-counting threat.


� I.e., Bernow et al, 2001, American Way to the Kyoto Protoco), Clemmer, S. and Donavan, D., 2001. Clean Energy Blueprint, Geller H., Nadel, S. 2001. Smart Energy Policies (ACEEE 2001), and the Clean Energy Futures Study by the 5 National Laboratories.


� Available at http://www.state.ma.us/doer/rps/#public


� The results of the MA analysis are taken from: Smith, D. Cory, K., Grace, R., and Wiser, R., 2000. Massachusetts Renewable Portfolio Standard Cost Analysis Report, December Available at http://www.state.ma.us/doer/programs/renew/rps-docs/fca.pdf


� Based on a projected baseline generation in Rhode Island of 6,962 GWh in 2020.


� There is a side benefit in that the RPS reduces demand for natural gas in the electricity sector and thus the price of natural gas generally. By 2010, the price of natural gas is reduced about $.07/MMBtu and by 2020 it is reduced about $0.11/MMBtu. This reduces the cost of NG used in the residential, commercial and industrial sectors. Note, however, that this natural gas price benefit occurs with a national RPS. We would not get such a benefit with a RI RPS alone. Perhaps (given the Govs and Premiers GHG commitment), a regional RPS, which might have a price feedback effect, could be explored in a later stage of the Working Group activities. 


� Lower bound based on national results. Upper bound based on extracting MA results from Smith, D., et al, 2000.
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