
Memoranda

Bob Grace and Steve Bernow: RPS Working Group

From:
Bob Grace

To:
R.I. Greenhouse Gas Action Plan – RPS Working Group

Date:
October 9, 2002 

Re:
RPS Design Work Plan and Objectives for 1st RPS Working Group Meeting
A Renewable Portfolio Standard (RPS) is simply a requirement for retail suppliers of electricity to support, or source from, a defined percentage of their retail sales from eligible renewable energy sources.  Its primary advantage as a policy tool is its-market based nature: it sets targets and then encourages competition to meet those targets at lowest cost. 

The Rhode Island Greenhouse Gas Action Plan working group has identified an RPS as a policy tool for further development.  In preparation for the first RPS Working Group meeting, I have attached materials outlining the plan of action for the three working group meetings geared towards designing a Rhode Island RPS.  Please review this memo and its attachments prior to the first Working Group meeting on October 15.  An important first step in the design process is finalizing the work plan with stakeholder buy-in. Attachment 1 is the RPS Design Preliminary Work Plan, which I plan to review in the first meeting.  

The objectives of a RPS policy dictate many of its design features and metrics, such as scale (percentage target), eligibility, or geography.  A lack of clearly stated societal objectives and precise direction has been the cause of undue wasted time and effort in Massachusetts and elsewhere, and will keep us from reaching closure in this process.  Objectives will often come into conflict, and therefore a prioritization of objectives is also important.  Phase I activities resulted in a substantial greenhouse gas reductions being identified as the primary objective. At the same time, local and regional air emission co-benefits were also identified in Phase I discussions as an important objective.   Finally, An Act Relating to Renewable Energy Content, introduced in the House earlier this year, highlighted RPS economic goals of providing, through supply diversity, a hedge against volatility, and enhancing energy security.  

Given these goals, and the need to balance them against limiting cost impacts to Rhode Island customers, Attachment 2, A Summary of Key RPS Design Issues and Options for Rhode Island, identifies key decision points for RPS design features, relevant benchmarks and best practices, recommendations and/or design options for consideration.  Getting early direction on these issues will be critical to moving forward with RPS design.  At the first meeting, we will start by identifying the most important and challenging design variables requiring stakeholder input, and either (a) making definitive decisions early in the process, or when a decision cannot be reached without further data and consideration, (b) identifying scenarios for modeling the potential impacts of these key decisions.  

Attachment 1

RPS Design Preliminary Work Plan
	Preliminary Work Plan:

	#
	Task/ Description
	Target Completion Date

	1
	RPS Design Preliminary Work Plan
	Distribute ~ 10/9

	2
	Outline of RPS Objectives – Strawman
	Distribute ~ 10/9

	3
	A Summary of Key RPS Design Issues and Options for Rhode Island.  Key Issues Outline will identify:

· most important/ challenging design variables requiring stakeholder decisions; identify possible design options

· other major design parameters for which there is clear direction or best practices to guide our design
	Distribute ~ 10/9

	4
	Finalize RPS Design Work Plan
	Discuss at MTG#1; distribute final ~ 10/22

	5
	Refine RPS Objectives, if applicable
	Discuss at MTG#1; distribute ~ 10/22

	6
	Get Stakeholder direction on key issues, and/or identify modeling scenarios where decisions cannot be made
	At MTG#1 10/15

	7
	Design Proposal Outline
	Distribute ~ 10/23

	8
	Review the FY 02 RPS bill and assess its ability/suitability as a starting point, and its ability to meet the objectives.   Make recommendations.
	Distribute ~10/28

	9
	Prepare 1st Draft Findings and Recommendations Memo on RPS design features based on best practices and objectives.  Identifying other feasible options, pros & cons
	Distribute ~ 11/27 [1 week prior to 2nd meeting (12/4)]

	10
	Discuss 1st Draft Findings and Recommendations Memo; identify modifications and key design options requiring further discussion, research or analysis
	At MTG #2 12/4

	11
	Prepare 2nd (revised) Draft Findings and Recommendations Memo based on input at MTG #2 and modeling results
	Distribute ~ 1/16/03 [1 week prior to 3rd meeting (1/23/03)]

	12
	Identify key next steps: revised legislation; implementing regulations; compliance and verification options
	At MTG #3 1/23/03

	13
	Prepare 3rd (final) Findings and Recommendations Memo based on input at MTG #3 and modeling results
	Distribute approx. 2-4 weeks after MTG #3

	
	If elements of comprehensive scope are funded -- e.g. feasibility, drafting enabling legislation, drafting implementation regulations -- these steps will need to be added to the scope above
	


Attachment 2
A Summary of Key RPS Design Issues and Options for Rhode Island
High Priority - for discussion at 1st meeting: The following are the most important and challenging issues.  We will need direction from the Working Group on these to proceed with design and analysis. The tradeoff between achieving RPS design objectives and limiting cost impacts to R.I. customers can drive a number of design features, including geographic scope of eligibility, the inclusiveness of technology eligibility, compliance flexibility, and the nature of cost-caps and penalties.

Decision Point #1: The RPS Structure. 

Background:  The issue of true incrementality will drive the RPS structure.  Is the objective simply verifiable incremental emission reductions resulting from particular actions, or actually achieving net emission reductions?  The answer dictates the treatment of existing resources and vintage in RPS design.  In competitive markets with significant existing renewable resources, existing renewable resources have been a focus of RPS structure, and the historical contribution of renewables has dictated both the structure and the percentage targets.  

Benchmarks & Best Practices:  Three possible approaches include:

· 2-tier RPS.  This approach creates a “growth” tier of eligibility with percentage requirements increasing annually alongside a “maintenance” tier with a stable percentage over time.  Examples:

· CT, NJ, the growth tier was characterized as “class 1” and included environmentally preferable technologies with low historical penetration.  In MA, the growth tier focused on “new” generation sources (post-restructuring) and incremental generation from a cleaner subset of existing biomass.  

· Examples of the maintenance tier, which typically has a stable percentage requirement, include CT and NJ “class 2” which capture all renewables (e.g. most hydro, biomass, MSW) not eligible for Class 1; and MA, which tentatively will establish a requirement for “existing” or “baseline” renewables with broader eligibility than the new tier.

· Single standard for new/incremental renewable generation.  This approach, if implemented in RI, would likely fail for one of two reasons.  Due to the interconnectedness of the regional grid, with RPS requirements in place today, eligible existing generation would flow from surrounding areas without leading to incremental benefit and without producing revenues sufficient for new renewables to get built.  Maine has experienced this condition with their RPS… supply vastly exceeds demand and no new generation is being built (in fact, many existing facilities are shutting down)

Recommendations/Options:  One of the 2-tier approaches is recommended.  There are pros and cons with each.  While regional consistency is desirable, two different approaches have been taken by neighboring states, and both have components that are still in flux.  A benchmark to guide the specific design, and the scale of a maintenance tier, is the 1997 share of renewables serving RI.  The table below summarizes the historical renewables contribution, using inclusive eligibility definitions e.g. all conventional hydro (ex. pumped storage), all biomass, MSW.  Narrower definitions would result in lower percentages.  

	Rhode Island Estimate: 1997 Historical Contribution of Renewables

	 Company 
	 Renewable generation (MWh) 
	 Wholesale consumption (MWh) 

	 Narragansett Electric 
	         600,190 
	          4,702,604 

	 Blackstone Valley & Newport Electric 
	             9,406 
	          1,830,671 

	Total
	         609,596 
	          6,533,275 

	
	
	9.3%

	If include HQ:
	
	

	 Narragansett Electric 
	         779,852 
	          4,702,604 

	 Blackstone Valley & Newport Electric 
	           76,941 
	          1,830,671 

	Total
	         856,793 
	          6,533,275 

	
	
	13.1%


Decision Point #2: The Percentage Requirement Schedule: Magnitude, Starting Point, Rate of Increase.

Background:  The numbers will depend on the answer to the incrementality question, and will interact with eligibility (e.g. broader eligibility will correspond with higher absolute targets).  Some important characteristics:  feasibility; ensuring competition at the outset; ensuring certainty in amount of current supply.

Benchmarks & Best Practices:  Massachusetts starts its new tier effective 2003, with a 1% requirement increasing by ½% in each year.  The maintenance requirement has not yet been established, but a study of the historical contribution indicates a baseline contribution of between 5.7 and 13.3% of sales, depending on eligibility issues not decided at the time.  Connecticut’s Class 1 or 2 requirement started at 5.5% in 2000 and ramps slowly to 7% in 2009.  The Class 1 requirement ramps up from 0.5% in mid-2000, at first slowly then more steeply to reach 6% by 2009 (CT legislature is considering a 2-year delay while it fixes a problematic loophole).

Draft RI legislation is not a useful starting point: the percentages are not linked to GHG targets; the ramp up schedule is too ambiguous; and the cost cap makes percentage moot (will never get above 4-6%).  Finally there is an unclear treatment of new versus existing resources and incremental benefit.

Recommendations/Options: RI should base its targets on (a) structural decision, (b) some eligibility decisions (see below), and (c) the specific CO2-equivalent emissions reductions targeted in Phase I, translated into energy terms based on displaced emissions consistent with the geographic eligibility decision (below).  
Decision Point #3: Eligibility - Treatment of imports; basis for geographic eligibility.

Background:  The balance between global versus local environmental objectives dictates the degree to which resource eligibility should be concentrated regionally (to achieve reductions in smog, acid rain, etc.) of broadly (to achieve GHG reductions which are equally effective anywhere, and may be less costly if implemented far from RI). 

Best Practices:  The New England Power Pool (NEPOOL) Generation Information System (GIS) provides a default treatment for other policies (including RPS) in the region.  It creates certificates that can be used for compliance for all generation within New England, as well as for renewable energy transmitted into New England.

Recommendations:  The imposition of local/regional air and economic objectives suggests that displacement of generation within NEPOOL, RI’s electric market.  The NEPOOL GIS is consistent with this recommendation.  Costs could be reduced, if analysis suggests their magnitude is politically unacceptable, by expanding eligibility to also allow renewable energy in upwind regions (e.g. NY, Mid-Atlantic).  However, such expansion may undermine the objectives of regional resource diversity and energy security, and may assure that few if any renewables are built in New England.

Decision Point #4: Eligibility – Treatment of Biomass.
Background:  The balance between objectives such as technology market transformation and narrow air quality benefits, versus broader environmental benefits, will dictate a tilt towards broad (e.g. any biomass) or narrow (e.g. low-emission, advanced biomass) technology applicability.  The eligibility decision will impact the percentage targets (for maintenance), and the feasibility and cost of achieving desired GHG reductions.  Other eligibility issues include the eligibility of the renewable fraction of co-firing eligible sources at plants burning fossil fuels (duel/mixed fuel).

Benchmarks & Best Practices:  CT and NJ treated “sustainably managed” biomass – a concept that has proven difficult to define with adequate precision -- as eligible for the growth (Class 1) tier (along with landfill methane), while allowing all other biomass to qualify for the maintenance tier.  MA (and the RI bill) defined eligible biomass narrowly for its new tier (and excluded MSW from the growth tier entirely) , as “low-emission advanced conversion technologies”, a concept that has also proven difficult to define with adequate precision.  The maintenance requirement is not yet defined.  ME’s requirement was all-inclusive.  The appropriate practice depends in large part on the objectives and the structure.  MA has allowed co-firing, but in limiting the entire plant to meeting its “low-emission” requirement, has effectively foreclosed co-firing biomass at coal plants. 

Recommendations:  Based on the recommendation for a 2-tier approach, I recommend an all-inclusive definition of biomass eligibility, potentially including MSW, for a maintenance tier.  The definition of biomass eligibility for a growth tier depends in part on the structure chosen, but must be realistic with respect to technology availability and cost, and feasibility for meeting desired targets.  Regardless of the decision, it is critical to be more precise and clear than MA and CT.  Co-firing has significant benefits and should be included in both tiers.

Decision Point #5: Eligibility – Treatment of Conventional Hydro.
Background:  The balance of air versus other environmental benefits, decisions to protect and build upon the historic level of renewables, and water quality and fisheries issues, will dictate the role of hydroelectric generation.  Conventional hydroelectric generation has played a substantial role in the region’s supply mix, and provides substantial air and diversity benefits.  Some facilities also have non-air impacts of major concern to some stakeholders.  Many larger plants have low operating costs and are not exposed to closure if facing competitive pressures, many other plants cannot meet their operating costs with available post-restructuring revenues.  However, size is not the only determinate of cost and viability

Benchmarks & Best Practices:  MA excluded hydro from its growth tier and included “naturally flowing water and hydroelectric” in the broader definition to which a maintenance requirement would apply.  CT allowed all licensed hydro in Class 2, while NJ (on an interim basis) allowe all hydro under 30 MW as class 2.  Maine allowed all hydro under 100 MW.  The RI draft bill excluded hydro.  Most Federal RPS proposals have excluded hydro, or given it some form of partial credit.  The question of hydro eligibility as broad, narrow, or excluded, is clearly an open issue, and resolution depends on the objectives.

Recommendations:  Consider maintaining the historical contribution of hydro through eligibility in the maintenance tier.  Consider a slightly narrowed definition to avoid windfalls to those plants that do not require additional revenue to continue operation.

Decision Point #6: Treatment of resources not “exposed to market forces”

Background:  For existing renewables, does the resource need financial support to continue providing benefits.  We may wish to consider eligibility of resources with long-term PURPA contracts which confer certificates to buyer, or IOU-owned renewables included in captive customers’ rate base (i.e. where not open to competition). 

Options: Depends on decisions above: either exclude, or not.  There would be administrative challenges to determining which resources are exposed, and the percentage targets for a maintenance tier might have to be adjusted if such exclusions were made.

Decision Point #7: Eligibility of off-grid, or behind-the-meter (customer-sited) renewables.

Background:  Off-grid resources do not directly offset consumption if they are new uses, but may have the impact of displacing greater electric loads if the use would otherwise have required a grid connection.  Customer-sited renewable generation clearly creates the benefits sought.

Benchmarks & Best Practices:  MA allows off-grid generation and customer-sited generation if located in Massachusetts.

Recommendation:  Mirror MA treatment, so long as supported by the NEPOOL GIS.

Decision Point #8: Interaction with Federal RPS.  

Background: If a Federal RPS passes, we should define what would happen, if anything, to the RI RPS.  A RI RPS is likely to set a higher bar than a Federal RPS.

Benchmarks & Best Practices:  No other RPS has considered this issue, but with the potential for adoption of a Federal RPS the highest it has ever been, this should be considered going forward by all states considering RPS policies.

Options:  The interaction depends in part on the specifics.  If a Federal RPS is passed that provides sufficient support to serve the role of a “maintenance” RPS tier, protecting the historical contribution of renewables (including hydro) the region, then it may be acceptable to do away with, phase out or reduce an RI maintenance tier.  RI should also consider whether the RI RPS should be additional to any Federal RPS or whether compliance with the RI RPS by a retailer should offset, supplant, or be incremental to any Federal RPS requirement.  

Decision Point #9: Contacting Standards for Utility (default, standard offer) supply.  

Background: This has been a problem, and is especially important where renewables are scarce and more costly.  In competitive markets (particular those with generation divestiture), with utility supply put out to bid on a short-term basis, there are few if any credit-worthy parties positioned to offer contracts of sufficient term to allow the financing of new renewables

Benchmarks & Best Practices:  The PUC should implement requirements for procurement of default and standard offer supply over sufficient term to support the ability for renewables to get financed.  This is emerging as a best-practice (CA, NV), or an obvious problem (MA).   
Recommendation:  Consider a minimum 10 year contractual commitment requirement.  

Other issues that will be addressed in the first draft:

For the many other design decisions, best practices or other factors suggest clear direction for our RPS Design effort.  These include
· Interaction with SBC funds (eligibility and cost implications)

· Energy rather than capacity basis
· Applicability:
· address whether municipal light plant load is included

· Compliance on a product-basis rather than a company-basis (NEPOOL GIS accounting support product-based compliance)

· applicability to self-generators

· Eligibility treatment of retrofits and expansions of existing facilities

· Compliance flexibility (early/banking, makeup)

· Penalties for failure to comply; price caps (or cost impact caps).  

· Defining what administrator would do with penalty/cost cap funds.

· Administration & compliance mechanism - tradable certificates. (NEPOOL GIS system for generation within and delivered to New England.  If eligibility expanded beyond, will need additional accounting and verification procedures.) 
· Treatment of “secondary” environmental attributes – e.g. emission credits - in a cap & trade environment

· Conditions under which the eligibility list may be expanded/altered

· Minimum Duration, adjustments and end game – at some juncture, revisit further increases, but signal clear intent not to decrease standard.
· Treatment of line losses

· Penalty exemptions for force majeure 

· Certifying generator eligibility

· Fuel cell eligibility (with non-renewable fuels)
Are We Missing Important Design Features? 
To:  Rhode Island

From:  Tellus Institute – Stephen Bernow, Alison Bailie

Re:  Renewable Portfolio Standard Analysis – Approach and Assumptions

Date:  October 7, 2002
Scenario Descriptions

Analysis of an RPS should include some comparisons of how this system will react under a range of possible scenarios.  These comparisons could include the design of the RPS – including which renewables will qualify and what are minimum amounts – and assumptions on what other states will be doing at the same time and background environment.  The following tables present some of the major aspects of RPS design to consider.  It will be necessary to combine these aspects to create a reasonable number of scenarios – reasonable in terms of analytical requirements and ability to synthesize and understand the results. 

RPS design

	Aspect
	Possibilities

	Type of qualifying renewables
	Solar Thermal Electric, Photovoltaics, Landfill Gas, Wind, Biomass (dedicated, co-firing, other), Hydro-electric, Fuel Cells, Ocean Thermal, Wave, Tidal – one market could be defined for all types or market could be segmented (e.g., Arizona has a minimum 1% for all renewables by 2005 with solar accounting for 50% of total renewable target)

	Vintage of qualifying renewables
	Just new, combined existing and new, two-tiered markets – one for existing and one for new 

	Location of qualifying renewables
	Rhode Island, New England, New York State, New England plus resource close to New England borders (easily imported on existing lines), NEPOOL GIS eligibility.

	Minimum amounts
	Massachusetts amounts

New Renewables Compliance Date 
1.0% 2003       2.5% 2006              4.0%  2009

1.5% 2004       3.0% 2007
2.0% 2005       3.5% 2008

Additional 1.0% each year afterward.  

Similar to Senate Energy Bill – gradually increasing to 10% by 2020

Phase 1 GHG plan – increasing to 20% in 2020


Modeling Approach

Key issues affecting the impacts of a Rhode Island RPS, beyond (and interacting with) the design issues of amounts, eligibility, vintage, and location, are the assumptions about the costs and characteristics of the renewable resources and the interconnected electricity systems affected by the RPS, including the cost and characteristics of the mix of resources displaced by the renewables.  This will determine, among other things, the cost and rate impacts of the RPS as well as the emissions reduction co-benefits.  Modeling various scenarios of interest to the Working Group and Stakeholders will help to elucidate these impacts and thus in their deliberations about the RPS design.

Assumptions


	Aspect
	Possibilities

	Characteristics of new power plants
	EIA assumptions from latest Annual Energy Outlook, changes to characteristics based on input from experts in renewable energy industry or Rhode Island experts

	RPS in other states
	EIA assumptions (no change from existing policies), RPS in New York State – similar % or amount that leads to a similar credit price as in Rhode Island

	Federal RPS
	None, assume Senate Energy Bill is adopted

	Natural gas prices
	EIA assumptions from latest Annual Energy Outlook, higher prices

	Electricity demand
	EIA assumptions from latest Annual Energy Outlook, reduced demand to account for electricity demand reduction policies


Our analyses will be based on most recent version of the National Energy Modeling System (NEMS) available from the Energy Information Administration (EIA).  NEMS is able to provide information on electricity generation by type, costs to the electric sector, rate impacts, and carbon, SO2 and NOx emissions from power plants by NERC region -- the relevant regions for this analysis – taking account inter-regional exchanges, criteria air pollutant cap/trade systems, status of regulation/restructuring, inter-annual dynamics, etc.  NEMS does not provide detail on the location of new power plants within a NERC region (for example, it provides new builds in New England but not by state; it also provides new builds in NYS, PJM etc).  However, we would be able to consider and incorporate some additional information on resource availability by state, such as availability of biomass resources near the New England border.

The NEMS analysis involves adding financial incentives (the market clearing credit) to eligible renewable generation, then running the model to determine renewable generation output.  We would iterate on the financial incentives until the target amount of renewable generation is met.  Renewable resources that do not qualify for the RPS (either due to the type, vintage, or location) would not receive the financial incentive.  The level of the incentive indicates the market price for buying and selling renewable energy credits. 

Power Plant Assumptions

The following section describes some of the input assumptions used by NEMS.  Since NEMS integrates energy demand and supply each year in the twenty-year time horizon, many important aspects of the analysis are results of the simulation rather than inputs. For example, the natural gas price is endogenous to NEMS, based on simulation of the sources, technologies and transport for supply as well as interactions between demand and supply; it thus changes from year to year based on demand and supply characteristics and interactions calculated within the model.  As natural gas demand changes, so will price.  Therefore natural gas price is not an input assumption in the analysis but a endogenous output.  Similarly the capital costs of power plants depend on the amount of installed capacity – especially for renewable technologies, which may have cost decreases owing to learning or scale economies as installed capacity increases.

Table 1 presents the main assumptions for new power plant characteristics in NEMS.  The values in Table 1 are a combination of input and scenario output, as explained above.  The Annual Energy Outlook 2002 served as the base scenario for Table 1.  The values shown represent new power plants in New England (NE) or New York State (NYS).  The range of costs shown for variable O&M represents the range of fuel prices in the regions and over time plus the assumptions of improved power plant efficiency over time.  The wind capacity factors also represent technological improvements over time and cover a range of class 4, 5, and 6 sites.

Table 1  Power Plant assumptions
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installed 2002-2008

961

1,615

2,838
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346

installed 2009-2014

939

1,458

2,427

464

342

installed 2015-2020

888

1,406

2,356

458

338

Availability (%)

39, 41, 42

80

30

87

92

Fixed O&M ($/kW-yr.)

26

45

10

16

6

Variable costs (incl fuel) 

($/MWh)

0

9 (NYS) 

26 (NE)

0

25-28 (NYS)

26-27 (NE)

37-42 (NYS)

40-41 (NE)

Typical Size (MW)

50

100

100

250

160


Note:  The values represent the conditions in the basecase for the Annual Energy Outlook 2002.  Under different conditions, such as greater renewable generation, the values will change – examples include increased capital costs for wind (as the best sites are already used and more costly sites must be considered), decreased capital costs for renewables (as developers learn from experience of other sites and manufacturing costs decrease), and changed prices for biomass and natural gas (as demand for these fuels changes).

Avoided Generation

The impacts of the RPS will depend on its design and the characteristics of the renewables and the electric supply systems affected.  One key aspect of this is the avoided capacity and generation.  To give an indication of the avoided generation we examined the NEMS model runs for New England and New York for the Business-As-Usual case from the AEO 2002 (see Appendix).   Several observations are useful:

· The growth in capacity and generation in both regions is largely natural gas combined cycle (NGCC) – thus, prima facie this will dominate the avoided generation over the 20-year period.

· The price of natural gas is projected by the model to decline to about $3.5/MMBtu by 2005 and then increase to about $4/MMBtu by 2020.

· As both the impacts of the RPS and the price of electricity will depend on natural gas prices, the model could be used to examine sensitivities to natural gas prices. 

Outputs

Final outputs of the scenario modeling will include renewable electric capacity and generation by type, avoided electric capacity and generation, net costs, fuel price and electricity rate impacts, and carbon, SO2 and NOx emissions reductions.

Appendix – Base Case

The following charts present the basecase scenario results for New England and New York State.  The figures show generation, capacity and electricity prices in 2000, 2010 and 2020.  Natural gas dominates the new generation and new capacity in both regions with other sources remaining relatively constant over the time period.  

In New England from 2000 to 2020, total generation increases by 35 TWh (31%) and capacity by 4.4 GW (17%) but natural gas increases exceed these amounts (42 TWh and 5.7 GW from 2000 to 2020) due to declines in petroleum capacity and generation.  Though not visible on the charts due to its small contribution, wind grows rapidly from 0.03 TWh (13MW) in 2000 to 1.06 TWh (368 MW) in 2020.  For the New England region, non-hydro renewables account for 2.2% of utility generation in 2000, 3.0% in 2010 and 2.9% in 2020.  Energy prices (the figure shows electricity prices for residential, commercial and industrial sectors plus average) decline from 2000 to 2010 then increase slightly in the last 10 years.
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In New York State from 2000 to 2020, total generation increases by 26.5 TWh (20%) and capacity by 2.8 GW (10%) but natural gas increases exceed these amounts (35 TWh and 6.5 GW from 2000 to 2020) due to declines in petroleum generation and capacity.  As with New England, energy prices (the figure shows electricity prices for residential, commercial and industrial sectors plus sector-average electricity and natural gas prices) decline from 2000 to 2010 then increase slightly in the last 10 years.  Non-hydro renewables account for 2.0% of utility generation in 2000 increasing to 2.8% in 2020.  Residential and commercial electricity prices are about 15% higher in New York State than in New England but industrial electricity prices are about 10% lower.  Natural gas prices in the two regions are similar.
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