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ALASKA STATE LEGISLATURE 

Date: 

To: 

From: 

Re: 

SENATOR LESIL McGUIRE 
Chair, Senate Special Committee on Energy 

MEMORANDUM 

February 9,2009 

Senate Special Committee on Energy Members and Staff 

Senator Lesil McGuire, Chair 
Senate Special Committee on Energy 

Senate Special Committee on Energy Schedule 

Committee Schedule 
Senate Special Committee on Energy 

For the week of February 9-13 

Tuesday, February 10th @ 3:00 p.m, -In the Senate Finance Committee Room 

+ Joint Senate and House Energy Committee Work Session: 
Pathway to Energy Committee's Comprehensive Statewide Energy Plan 

Presenters: 

Kate Marks, Energy Program Director, National Conference of State Legislatures 
Chris Rose, Executive Director, Renewable Energy Alaska Project 

Tbursday, February 12th @ 11 :00 a.m. in tbe Butrovicb Room 205 

• + SB 31: Geothermal Electricity Production Tax Credit 
• + SB 54: Price Gouging Involving Energy Resources 
+ = Bills Previously Heard/Scheduled 
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ALASKA STATE LEGISLATURE 

SENATOR LESIL McGUIRE 
Chair, Senate Special Committee on Energy 

• First Hearing in First Committee of Referral 
+ Teleconferenced 

Bill was previously Heard/Scheduled 
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Electric Market Overview: Renewables 

Renewable Energy Portfolio Standards (RPS) 
28 States and D.C. have an RPS 

WA: 15% by 2020 

OR: 25% by 2025; 
small utilities 5-10% 

10: Priority to DR, EE, and 
in-state RE 

CA: 20% by 201 0; 
goal: 33% by 2020 

NY: 20% by 2015; 
solar 5% per year 

UT: 20% by 2025 

CO: 20% by 2020; 
co-ops & munis 10%; 

includes 4% solar 

AZ 15% by 2025; 
includes 30% DG 

MT: 15% by 2015 

NO: 10% by2015 

SO: 10% by2015 

NE: studying RPS 

KS: goal - 20% wind by 2020; 
introduced RPS bill 

NM: 20% by 2020; co-ops 10% 

TX: 5,880 MW by 2015; 

goal: 10,000 MW by 2025 

AK: issued 
Energy 
Report 

HI: 20% by 2020; proposed 
.. increase to 40% by 2030 

II • ag reed to for 2009 session 

-:~ • 

MN: 25% by 2025 
Xcel 30% by 2020 

IA: 105 MWin RPS 
goal: 1,000 MWwind by'11 

MO: 15% by 2021; 
at least 20/0 solar 

OK: Studying an RPS 

AR: Utility IRPs to include RE 

Updates at: http://www.ferc.govlmarket-oversightlmkt-electricloverviewlelec-<lvr-rps.pdf 

WI: 10% by 2015 

IL: 25% by 2025 

MI: 10% by 2015, and new RE 
capacity: 1,100 MW by 2015 

OH: 12.5% by 2025; 0.5% solar 

IN: 2 bills introduced 

KY: Report recommends RPS 

Notes: Alaska has no RPS; TV,>!s "Renewable Energy and Clean Energy Assessment' is not a state policy: 
the Public Power Authority called for 50% of generation from zero· Of low-carbon sources by 2020. 
Abbreviations: DG: distributed generation; DR: demand response; EE: energy efficiency; IRP: integrated 
resource plan, RE: renevvable energy. 
Sources: Derived from data in: EEl, EIA, LBNL, PUCs, State legislative tracking services, Database of state 
Incentives for Rene'folables and Efficiency, Pew Center, and the Union of Concerned Scientists. 

• • 

ME: 40% by 2017 
goal: 3 GWwind by 2020 

NH: 23.8% BY 2025 

VT: 25% by 2025 

MA:15% by 2020; 
goal: 250 MW solar by 2017 

RI: 16% by 2019 

CT: 23% Class 1111 by 2020 
4% Class III by 2010 

NY: 25% by 2013 

PA: 8% Tier I, 10% Tier II by 
2020; 0.5% solar set-aside 

NJ: 22.5% by 2020; 2% solar 

DE: 20% by 2019, with 2% solar 

DC: 20% by 2020, with 0.4% solar 

MD: 20% by 2022, with 2% solar 

VA: 12% by 2022 

TVA: 50% of generation from zero- or 
low-carb6n sources by 2020· 

NC: 12.5% by 2021 
co-ops & munis: 10% by 2018 

FL: draft RPS to legislature: 
20% by 2020 

!ill RPS 

_ strengthenedl amended RPS 

III Voluntary standards or goals 

~ Proposed RPS or studying RPS 

II Other renewable energy goal 

Updated February 2, 2009 
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Electric Market Overview: Renewables 

Renewable Energy Portfolio Standards 
A Renewable Portfolio Standard (RPS) requires a 
percent of energy sales or installed capacity to come from 
renewable resources. 
29 states - including D.C. - have renewable energy 
standards. 

Six have renewable goals without financial penalties: KS, 
NO, SO, UT, VT and VA. 

Six states proposed R PS bills or released studies that 
propose including more RE in state resources: FL, IN, KS 
(bills) and AK, KY, NE (state energy reports). 

- Florida's PSC sent its draft RPS to the legislature in 
response to an April 2008 legislative requirement. 
The legislature will decide how to proceed. 

- Indiana's House introduced two bills for an RPS in 
. January. A traditional one has a 20% by 2020 
target; the other creates two compliance tiers. An 
RPS bill did not pass last year. 

- Kansas introduced an RPS bill, with a 20% by 2020 
target based on a utility's average peak load (in MVV) 
for 2016-18. (Jan 14) 

- Alaska issued "Sustainable Energy for Alaskans" as 
a guide for communtties to review local energy 
sources including in-river hydro, wind, solar, wave, 
tidal, biomass, and geothermal, in addition to 
tradttional resources. It does not recommend state 
action or set a RE goal. (Jan 7) 

- Nebraska's "Interim 2009 Energy Plan" supports 
enacting an RPS and stresses EE, RE, and 
Nebraska's commttment to nuclear power. A final 
report will identify regulatory and statutory activities 
following the comment period, which closed Jan 23. 

OVERVIEW OF 2008 RPS DEVELOPMENTS: 
Three states passed a new RPS: Ohio, Michigan, and 
Missouri. Ohio's and Michigan's were by state legislation; 
Missouri's was the third RPS to pass by ballot (after 
Colorado and Washington state). 

Five jurisdictions amended or strengthened existing 
standards: Washington, D.C.; Maryland; Massachusetts; 
Minnesota; and New Hampshire. 

Four states with an existing goal or RPS strengthened 
them: ME, VT, CA, HI. Maine enacted an installed wind 
goal. Vermont increased its goal to 25% RE by 2025. 
California's goal, set by Executive Order, is to increase RE 
to 33% by 2020. Hawaii set a goal of 40% of energy from 
renewable sources by 2030. 

Four states adopted a voluntary RPS or renewable goal: 
SO, UT, KS, and FL. South Dakota (Feb) and Utah (April) 
enacted goals without non-compliance penalties. An 
MOU between the Governor and Kansas utiltties created 
its goal. Florida's goal, via Executive Order, is for utilities 
to produce 20% from RE; the PSC sent a draft RPS to the 
legislature on Jan 30. 

Kentucky and Oklahoma are working to establishing a 
renewable standard by legislation in 2009. In 2008, OK 
passed a bill allowing recovery of wind-related 
transmission costs. 

Sixteen states include energy efficiency in their RPS or 
renewable goals. Several issued major energy plans or 
draft plans with goals encompassing renewable energy, 
energy efficiency, and greenhouse gas reduction, 
including Kentucky, New Jersey, New York, and Vermont. 

Abbreviations: EE: Energy Efficiency; MOU: Memorandum of Understanding; PSG: Public Service 
Commission; RE: renewable energy; RPS: Rene'N3ble Portfolio Standard Updated February 2, 2009 

• • • 
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Energy for Alaskans 

A SWOT Analysis for the Way Forward 

Chris Rose 

Executive Director 

Renewable Energy Alaska Project (REAP) 

Joint Senate-House Energy Committee Meeting 

Juneau, Alaska 

February 1 0,2009 

• • 
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What is Renewable Energy 
Alaska Project (REAP)? 

A coalition of 61 small and large 
Alaska electric utilities, businesses 
environmental groups, consumer 
groups, Alaska Native 
organizations and energy agencies 
with the goal of "increasing the 
production of renewable energy in 
Alaska. " 

• • 
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Strengths 

• Excellent core staff at AEA and AHFC 

• AEA "Alaska Energy" Report 

• Recent CCHRC Efficiency Report 

• Legislative commitments through 
- Renewable Energy Grant Fund 

- Weatherization and Efficiency Rebate 
Programs 

• • • 
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Strengths 

• Lots of motivated people and 
communities 
- Railbelt Energy Grid Authority 

- Tri-Borough Commission 

- Balanced Energy Plan for Alaska 

- Anchorage Chamber of Commerce 

- Alaska State Chamber of Commerce 

- Fairbanks Economic Development Council 

- SWAMC 

- NANA 

• • 
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Weaknesses 

• Current heavy dependence on natural gas and 
diesel to generate heat and electricity 
- Price risk 

- Carbon risk 

- World commodity pricing 

Overall economy is undiversified and heavily 
dependent on fossil fuel revenues 

• • • 
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Weaknesses 

• Energy agency efforts are decentralized 
and understaffed 

• Very little Research & Development 

• No coordinated job training for energy 

related jobs 

• • 
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Weaknesses 
8 Many renewable and fossil resources are 

stranded 

• Populations (electrical and heating loads) are 
small 

• Distances for transmission are great 

• • • 
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Weaknesses 

• Railbelt utilities not mandated to do 
integrated planning for generation and 
transmission 
- Limited financing capabilities 

- Lost economies of scale 

- Weakened planning efforts 

• • • 
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Weaknesses 

• Relatively inefficient housing and 
building stock 

• No statewide building codes 

• No baseline data 

• No public education programs 

• No statewide efficiency goals 

• Efficiency not rewarded through 
regulation 

• • • 
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Weaknesses 

No consistent funding mechanisms for 

energy programs 

No mechanism in place to reach 50% RE goal 

Relatively weak Regulatory Commission (RCA) 

PCE does not reward RE or efficiency 

• • • 
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Opportunities 

• Strengthen Alaska Energy Authority. 
<eCYts~ - G-:.-:.e-.-.w WI~ G.~ - M-- .IS:- AtoaJ ~ 2;9-~~ 

d4 ~ dO ~~' 

• Good timing to do things differently with 
a Unified Power Producer in Railbelt 
- Take a hard look at regulatory reform 
- Energy efficiency first 
-Adjust peE 

• • • ---- -
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Opportunities 

• Create a funding pool for performance 
contracting 

• Leverage the Permanent Fund for 
"Blended Value" investir)o .L / A a L-1( 

,'",~ .£- 1"<..).4 <:a:;> Y'«lL.J<.~ ,v cA",<-- r&'~ 'IT'V Sf-uf:;r 'f""O ';f-G''k:3 «. ~~~ 
~.r~ aI!-~ - "" ~ .fe- <O~ (lnJ~~ 

• Expand the Power Project Loan Fund 
J I <:) I'" !' oi-- €JJe ~ , . 

• • • 
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Opportunities 

• Diversify and strengthen economy by 
developing and perfecting small scale 
technology 

• Strengthen the University energy 

curriculum and R&D efforts 
- Alaska has "first mover" advantage in 

several technologies that have application 

in the developing world 

• • • 
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Opportunities 

• Expand efficiency programs & improve 
job training for contractors 

• Retrofit all public buildings over time 

• Support public energy efficiency and 
conservation education programs 

• • 
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Opportunities 

• Electric transportation 

• Electric heating 

• Remain an "energy exporter" 

• Increase our competitiveness and improve our 
investment climate 

• Remain an energy state 

• Preserve communities and cultures 

• • • 
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Thre.ts 
• Delaying action 

• Competing solutions (projects) ;t:~~~~ 

• Uncoordinated efforts 

• Entrenchment 

• Inordinate focus on fossil fuels 

• Declining oil revenues 

• Competitors around the worl. 

• Ignoring heating and transportation 
• Climate change - ~\.\. 

• Alaska's food supply 

• • • 
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Why Policy Now? 
All economies need affordable energy to prosper 

The price of fossil fuel will likely continue to trend upward 

Alaskans already feeling the hit of high prices 

Coal, natural gas and diesel will all likely face carbon regulation/tax 

Power plants are 20-100 year decisions 

Major decisions for Alaska's long term future need to be made in the next 5 
years 

• 
The time is ripe for policy creation & 

regulatory and structural reform 

• • 
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Thank You 

• 

Chris Rose 
REAP Executive Director 
308 G Street, Suite 207 
Anchorage, Alaska 99501 
907 -929-7770 
907 -7 45-6000 
chris@realaska.org 

alaskarenewableenergy.org 

• 
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State Energy Policy 

Developing an Energy Strategy 

Kate Marks 
Energy Program Director 

National Conference of State Legislatures 

• • 
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State Case Studies 

• Process followed 

• Structure of task force 

• Objectives of the policy 

• Topics covered 

• Metrics and Results 

• 

/ 
i 

• 
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What topics do states address? 
~.: ... :~ .. ,; 

• Petroleum • Net energy balance 

• Natural gas • Imports vs. exports 

• Coal • Energy efficiency and 
• Fuel diversity conservation 

• Transportation • Wind 
• Economic • ·Biomass 

development • Ethanol 
• Coalbed methane • Solar 
• Electricity reliability 
• Security 
• Transmission 

• Oil 
• Electric utilities 

• • • 
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Goals and Objectives 

• Improve the public health and environmental quality 

• Promote wise land use 

• Ensure energy reliability and security 

• Implement strategies supportive of a sound economy 

• Develop an achievable sustainable energy strategy 

• Implement a strategy by which the state can lead by 
example 

• Improved mobility of people and goods 

• Low-cost, reliable, and sustainable energy, produced 
in-state to the fullest extent possible 

• • • 
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Goals and Objectives 
• Dependable, efficient, and economical statewide 

energy systems capable of supporting the needs of the 
people 

• Increased energy self-sufficiency where the ratio of 
indigenous to imported energy use is increased 

• Reduce the ratio of energy consumption to economic 
activity 

• Increase the use of cost effective renewable resources 
• Expand forested areas to ensure a future supply of 

wood fuel and reduce atmospheric carbon dioxide 
• Maintain low-cost energy 

• • 
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KANSAS 
Process and Structure 

~?~~~~~ff'~r:~t~~rj,~~,:~·~::~ ;--fi?!;~-~:' ~-~~;. - ,v· 

"{. .:.... ',:" '. .., . ~ . ...... ~ •. ":..' ,-. 

f.;}~:.-

• Est. by Gov. Sebelius in 2004, in 
Executive Order 04-05 

• Kansas Energy Council 
- Large and diverse group 
- Governor expanded the council to 

include additional sectors 

• Council divided into standing committees 
.• Council participants paid their own way and 

used their own time 

• • • 
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1-::10\"' Energy Report 2006 

Koln~a~ £Ilf'rr,' (ollnCil 

~ ..... I"",..,,,o •. f"\ "-I 

KANSAS >; ... ",::.:(.:, 

Report and Recommendations .:_.".,J.:.,.,.: ... :... .. ".,.., ... : ..... '--.... ""'>=~ ... 

~ ...... ~-..'-': ,,"""J..o,...;,," 

• Legislative (5), Executive (3), and agency 
(4) recommendations 

• Included short- and long-term goals 
• Comprehensive policy 

• Considered entire energy profile 
• Updated on a staggered basis 
• Budget allocated for staff time == $1 OOK 

• • • 
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KANSAS 

Results and Lessons Learned 

• . Passed ethanol, efficiency, electricity 
transmission bills 

• Increased federal funding 

• Developed a transmission authority 

• • 
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Keep in mind ... 

"We're doing this for the 

next generation, 

not the next election." 

• 

Rep. Tanya Pullin (KY) 
House Chair, Energy Committee 

• ------------------------------ ---- ------
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KENTUCKY 
Report and Recommendations 

• Report is a 'guiding' policy 
- Less than 40 pages 

• 54 recommendations 
• Governor has passed 8 executive orders 

based on recommendations 
• 2-3 recommendations per session are 

introduced to legislature 

• • • 
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KENTUCKY 

Process and Structure 

• "Took no time and no money" 
• Bipartisan - Enthusiasm from both sides 
• Energy Policy Task force 

-7 members 

• Public input 
• General policy 

• • • 
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NORTH CAROLINA 

Energy Policy Working Group 

• Held nine days of expert sessions 

• Input from over 25 stakeholders affected by 
energy consumption and supply 

• Public input 

• Created draft set of recommended policies 
and programs to the Energy Policy Council 

• • 
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NORTH CAROLINA 
Report and Recommendations 

:"-."Qrth C3f"():!ill:l 

~t3.tc: t:J~e!~- Pl2.!l 
2Vt.J.~ 

~ 
~ .... . 

",;,' - .~ ~ : 

j,rt; .->-~ .~jlli~~i 

• The Council approved 93 measures to develop an 
energy plan. 
_. Recommended 15 key legislative, regulatory, 

and administrative policies for action that year 
• Energy plan: 

- Directs State Energy Office activities 
- Makes recommendations to utilities 
- Makes requests to general assembly 

• Develop an RPS 
• Investigate public benefits fund • • • 
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NORTH CAROLINA 

• State Energy Office and Appalachian State 
University Energy Center staff compiled 
the plan 

• Plan involves a significant follow-up effort 
- SEO reports quarterly to the council 
- Revise the plan annually 

• Funding proposals to the State Energy 
Office must be consistent with energy plan 

• • • 
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CALIFORNIA 
Process and Structure 

• IEPR Committee 

- 2 of the 5 commissioners comprise the 
committee 

• 2-year process 

• Public input - 60 hearings around the state 

• Legislative and expert input - 140 
organizations 

• Governor's office reviews report and sends 
to the legislature 

• • • 
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CALIFORNIA 

Report and Recommendations 

Er:.;\/ 
P'Bi1Jt W .. ES -0' IS;') , .. I.j I II ' 
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• Integrated Energy Policy Report (IEPR) 
required by statute every 2 years 

• Full-time staff at CEC develop report 

• Forecast and recommendation report 

• Consultant cost: $2 million 

• • • 
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IDAHO 

• Established an interim committee 

in 2006 through a concurrent 

resolution 

• Objectives: Ensure reliable, low-cost energy 
supply, protect the environment, and promote . 
economic growth 

~.-!l . _ .1 ..P _ ef4k \~ :S'~o 1 J:, V\J t&.":ts-
- .DC&rf<.~ JeT 4!J-..€r,?V --

• • 
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Lessons Learned and Next Steps 

General Principles 
• Create a 'guiding', orflexible, policy 

- Use legislation or executive orders to address specifics 

• Timeframe: 
- Policy development typically takes 3-24 months 

• Adopt specific goals that the recommendations in 
the policy will help to achieve 

• Create a capacity for analysis 
• Determine frequency of policy updates (,...., 2 yrs) 
• Give the policy "teeth" 

• • 
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Lessons Learned and Next Steps 
General Process 
• Review state energy statistics and trends 
• Involve state government leadership 
• Consult national, state, and local organizations 

and experts 
• Use state agency expertise and give the agency 
the 

tools it needs to operate effectively 
• Involve the public 
• T r<:l £" lr nrn nrQlco co • • 
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Contact Information 

Kate Marks 
Energy Program Director 
National Conference of State Legislatures 
7700 E First Place 
Denver, CO 80230 

Phone: (303) 856-1404 
Email: kate.marks@ncsl.org 

• • 
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State Renewable Portfolio Standards 
A Review and Analysis 

by 
Marthew H. Brown 

Jennifer A. DeCesaro 
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N ..... T!ONAL CONfER.ENCE 

o)f STATE LEC1SLi\TUK.ES 

Th~ rfl/·um/fJr IImtric.t:t lrltas 

National Conference of State Legislalllres 
William T. Pound, Execurive Director 

7700 East: First Place 
Denver, Colorado 80230 

(303) 364-7700 

444 North Capitol Street, N.W., Suire 515 
Washington, D.C. 20001 

(202) 624-5400 

",'V\<w.ncsl.org 
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"'\\ NCSL 111111 

The National Conference of State Legislatures is the bipartisan organization that 
serv(",s the legj~hl.tors ~l11d st3ffs of me s{.;lfr-s. commonwt':.Illhs and rerriwries. 

NCSL provide.s research, technical assistance and opportunities for policymakers 
to exchange ideas on the most pressing state issues and is an effective and respected 

advocate for the interests of the states ill the American federal system. Its objectives 

are: 

To improve the quality and effectiveness of sta.re legislatures. 
To promme, policy innovation and communication among state leeislatures. 
To ensure state legislatures a stl'Ong, cohesive voice in the fi.d.eral s)'Srem. 

The Conference operates from office.s in Denver, Colorado, and \Vashington, D.C. 

Q 
Primed on reC')'ded paper 

© 2005 by the National Confel"ence ofS~ate Legislamres. All rights reserved. 

[SBN 1·58024-410·6 
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ExECUTIVE SUMMARY 

Beginning in rhe late 19905, many state policymakers began to express their 
concern that their state's energy mix had bcco~e too dependent on CHlt-of­

state fossil (~m:rgy sources. These policymakers saw (he economic henefits 
they (:ould derive from building new in-state energy resources. Many also 
thought their stan~s would benefit from the environmental attribm:es of 
renewable energy resources. As a resuit, the sTates began (0 adopt a renewable 

portfolio standard---<:omrnonly called an RPS. As of mid-2005. 19 states 
plus the District of Columbia have adopted a renewable portfolio standard. 

In its early years dus standard dicta led that any elecrrlcll), rerailer in the state 

genl."'rate some part of its power from ren(;wablc: energy. As it developed. 
portfolio standards began to rd)' on a new SYSTem of tradable renewab,le 
energy credits to guarantee and verify compliance. TI}rough this credit 
system, each retailer need.s w ~:(;lImulate enough crediTS to demonsrrate 
that it had. met the portfolio STandard's goals. One credit is equal to one 
meg~lwatThour of rencwable electricity. Thus, if a retailer's obligation \ .. 'as [0 

comply by using 1,000 megawatt houTs of electricity from renewable energy. 
the retailer could either generaTe fC'llewable power on .its own or it could buy 

h from another company. 

As renewable portfolio standards developed. a number of similar questions 
began to appear in state after st,He. These were as follows . 

• Vf/Jdt resources qualfIY roward lnet!tillg {he RPS? 

Typically. solar. wind. geothermal and small hydroelectric qualUY. States 
do not always allow large hydro. certain kinds of biomass or Olht~r 

technologies like fuel cells from hydrogen to qualify, however. One 
state .. -Pennsylvania--allov..'s waste coal to qllalify for its advan..::ed 
energy portfoUo standard. 
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• 

• 

• 
790 

viii S(ace Renewable Portfolio Standalds: A Review and Analysis 

-HOUl /a,.ge sl'ould rhe RPS I", and hoUl quickly should ir he p!){ued in' 

The size of the RPS vari« a g,reat deal, from only 2 percentage points of 
the toral state-'s generation to as high as 25 percent in the c..ase of New 
Yurko The RPS is ahV'ays phased in over a period of several years. 

-f{ow will regulated utilities recot'er their costs? 

In some cases, but not all, tht~ RPS wiU impose aclditional costs on 
utilities or their cuswmers. Most state laws and regulations allow utilities 
10 recovc:r any aJdilional costs related tu complying Wilh the purtfolio 
standard, bm some also place restrictions on COS( recovery. A few use 
OTher funds. called public beneht funds, to reimburse utilities for any 

additional costs of rhe RPS. 

-Will our-ofs",r" moltrees qualifY for the states RPS? 

Mos'[ SLar.cs allow renewable energy generatcd from our of stare IO qualify 
for the RPS. Some phcc: resuictions on guaJification, saying that. the 
energy must be delivered to the state or that the energy must' be delivered 
to the regional system operator that, in turn, feeds electricity into the 
state. 

-C;an compallies use their green pricing programs to qua/ijj toward their RPS 
obligt1tiom? 

Only Ariwna ClllT<:'11dy allows Iltiutic:s to use their green pricing programs 
(programs through which customers voluntarily pay a litTJe (:xtra each 
month to subsidize utility renc\vable energy investments) to help meet 
the renewable energy goals of rhe RPS. In general, srates have concluded 
that green pricing programs an voluntary and arc designed· to allow 
customers to help utilities pay for invesunents they are nOI mhen'lfise 
rt~qtli~ed to make:. 

The experience with renewable portfolio stmda..rds is somewhat limited to 
date; many are in the early years of a multi-year phase-in. States can begin 
to derive some early lessons from the experience rhus far, however. The 
document concludes with a discllssion of these lessons. 
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INTRODUCTION 

The UnitC"d Stares generates its electricity with g'dS, coal. nuclear power. 
some: oil, and some renewable energy such as wind. hydroelectric. power, 
solar power. biomass or geothermal energy. Coal. gas, hydropower and 
nude.aT e.nergy dominare thar mix, and probably will continue to do so for 

the foreseeable future. ReoC\vabk c;nergy's c.ur.rrndy small proporrion of the 
total is increasing rapidly, but from a very small base. As state policymakers 
seek LO speed up the growTh in renew,able energy. one of the most common 
policies under consideration is a renewable pnrcl-'olio standard (RPS). 

The renewable portfolio standard is a flexibl'e mand.al'e rhar require~ power 
n.:~t:ailers to put renewable l~n{'rgy into the mix of fuels they use ro generate 
electricity. In its most bask form, the portfolio standard pla\:cs arequiremelH 

on utilities. saying they must build or buy a certain ,unount of rene\vable 

energy capacity C':ach ),c:a.r, In pracrke, most portfolio standards have' 
devdopcd into more complc:x and nuanced policies_ lwenty states and the 

District of Columbia now have such a standard as shown in figure 1. 

(i Figure 1. States with Renewable Portfolio Standard, 

~,~ 

EJ RPS 
ON" RPS 
Sourcr. NCS1~ ~005. 
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2 Scalt' Renewable Portfolio Standards: A R.e\·iew and Analysis 

This documem describes bow portfolio standards work and answeers the 
major questions lhar 5f<lt(' policymakers ask about their design. \XTirh 19 

laws l in place around. the couorTY, a body of experien~:e no\" is available that 
~:an insuuC[ policymakcrs on the dt~sign of these standards. 

'TIl is docllment is divided infO several sections: 

1. A discussion of what the RPS ac<oomplishes and Elils to de well; 
2. Cost: of the RPS and cost recovery for the Rl)S; 
3. A description of what resources qualify for these standards; 
4. The structure, size <tIld phase-ill of lhese s{<Ulclards; 

5. A cliscussion of who administers the RPS; 
6. Applicability of and exemptions from the RPS; 
7. How out-of-state resources ,]ualify; 
S. A disl:ussion of tradable renewable energy credits; 
9. The oycrlap between green pricing programs and the RPS; and 
10. Lessons from the: RPS. 

This document is not designed T.O analY7.f> th~ advantages or disadvantages 
of a renewable portfolio standard, but to provide background to help states 
determine: wheth~r an RPS suits its resource's, needs and priorities. Table 1 
summarizes the major arguments for and against the portfolio srandard. 
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WHAT DOES THE RPS ACCOMPLISH? 

Depending on the area of the country, the RPS tends to produce a great 
deal of miliry-scale wind development, landfill ga." development, and some 
geothermal energy devdopmel1l:. States can (ailor r.he RPS so tbat, otlTsid{" 

i(s simplest form, it can encourage other types of technolorjes such as solar. 
small-scale wind or fuel cells. In New England. the RPS is en~:ollfaging 
dcvelopm{:nr of fluidized bed biomass systems. 

Renewable energy project: developers like the RPS because it guaranr(~es a 
market for their product. The RPS creates certainty, and that certainty giv(~s 
developers the confidence to make investments in resource assessment. (0 

negotiate lease agreement.'i with landowners, and to apply for permits. rr 
gives them the certainty they need to make an investment and, in turn, helps 
developers secure financing. 

As a policy tool, the RPS does a good job of using market forces to drive down 
prices for new rene\vable energy sources. Rather than set a floor price or offer 
a subsidy for green pm·vcr, it creates a market and tht~n drives developers to 

compete on price 1O supply that market. 

What Does the RPS Fail to Do Well? 

The RPS is not always the best policy tool to encourage small-scale or 

distributed energy technologies. In most cases, it has been designed to 

encourage large. utility-scale proje\:ts. Some states, sllch a.<; Colorado. railored 
their RPS to encourage small-scale renewable energy projects, bur the results 
from lhat effort are not yet <lvailable. 2 

Unless it is designed to do so, the RPS is not the best policy to encourage 
higher-cost technologies. In general, it promotes compedtion among 
renewable energy technologies and results in la.rge supplies of le~"'t-cost 
technologies. Several !'itates, including Ne,,, Jersey, have developed different 
percentage gO;:l.ls for different technologies. This approach creales a market for 
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What Does the RPS Accomplish? 5 

both types of technologies and does not allow one te~-:hnolog,'t, to dominate. 
(The tiered technology approach is discussed furrher in the following 
section.) 
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How MUCH DOES AN RPS COST? 

Renew,lble portfolio standards may cost ratepayers additional moner. or they 
may save' money_ This depends on several factors, including the region of the 
country and the design of the portfolio standard. There are several facrofs to 

consider. 

• Higher requirements may equal higher costs ift(~..:hnologyand investments 
are not able to keep up with the requiremenlS of the portfolio standard. 

• Regions with higher quality rene\vable resources may sec cost reductions 
as the resuh of an RPS. Those with poorer resources may see cost 

increases. Ne,'¥' Jersey, for example. does not have the near-term potential 
co develop the same amQunt of renewable resources that Colorado does, 

and. although Colorado has estimated that its RPS ,"",ill result in cost 
decrC'ases for electricity customers, Ne\'\-' Jersey predicts thar it will see cost 
increases of more than $11 per customer per year as the RPS reaches irs 
targets. 

• Regions that curfe-Ill:!Y rely heavtly on more expensive' nonrenewable 
rt:sources such as natural ga..5 may see'- cost reductions. 

• The design of (he standard influences COSt. A standard (hat asks for tbe' 
lowest cost renewable energy technologies will be less expensive th,rn one 

tha.t requires carve-oUTs for specific, higher cost resources such as solar 
power. A higher goal for th(: less mature-and possibly more exp(:nsive­
technology will mak~ the standard more expensive. 

• Cost is difficult to measure. Most renewables have no fuel cost and, as 
a result. can ensure price stability into the future. even if they may cost 
a bit more at first. There is some value to this price stability, although it 
is diffi~~uJt to quantify. Fossil fud-based generation faces risks from fuel 
price increases and future environmenlal regulation. 
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How 11uch Does an RPS Cost? 7 

Table 2 demonstrat("s the results of several cost studies of renewable portfolio 
standards in variolls pans of the country. In general, the studies showed 

ndthcr dramatic ..:oS1 in\:reases nor dramatic savings. Savings or cOst increases 
all were within 0.5 pcrcem: of the existing rates, approximate,ly $3.50 per year 
for the typical huusehold. New Jer~ey was the exception to this rult. wi1h .1 

substantially higher cost estimate. 

Table 2. Cost of Renewable Portfolio Standards 

LaC.pr. 

Binz 4,500 GWh Savings; 0.5% Savings: $2.40 
(2020) expectc.!d value per year c.!xpecred 

value 

leilus et 14.300 GWh No impaCl: No. effect 

a1. (2023) 

Wind 6,300 G\\7h Savings: 0:7% Savings: $4.60 pcr 

Wind Savings: 0.3% Savings: $3.4.0 per 

7,500 GWh Cost: 0.6% Cose $3.30 per 
LaC.pra (2013) on average year on average 

after 2010 after 2010 

17,000 G\Th Cost: 0.46% COS" $3.50 per 
Veatch (2015) on 

15,500 GWh Cost: 3.7% in Cost: $33 pel' year 
(2020) 2020 in 2020 

12,000 GWh Cost: 0.32% Cost: $3 per year 
L.aCapr.a 13) in 2009 in 2009 

Lav.'Twce Berkdey National Laboratory. 2004. 
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8 State Renewable Portfolio Standards: A Review and Analysis 

Cost Recovery 

T'hc deployment of new renewable enagy resources and suppordng 
uansmission infra.struc.tufe can be costiy. and the l11C'cilod used by utilities w 

recover (hose costs can be an important issue. for any state that still regulates 
some or all of its utilities' dcctrich:y ratcs. Even in stares that resullcrured 

their udlity industry. cost recovery methods can be controversial if the 
utilities cominue to operate" under a ratc.'. cap-me,ming they cannot raise 

'[heir ele"::lficiry ratcs. STares can address cost recovery in several ways. In 
some states, legislation specifically guarantees that thl~y c..an recover their 

costs-eventually. if not immediately; in others, certain categories of COSts are 
specified that utilities can or cannot f("COVt."f. A third approach describes the 
mel:hanism tluough which udIities can recover their costs (such as a surcharge 
on utility rates fDf all customers), 

,A.rizona lets lltilhics llse its system benefit fLlnd (a fund cst:ablishcd 

<md financed through a small charge that every utili!)' c.uswmer pays) 
IO pay for additional C',osts that the RPS imposes on them. 

California's utility commission will set a benchmark price for 
renewable energy purchases. Th,; sYS1:em benefit fund \vill cover ~:osts 
over this benchmark price. As of early 2005, the utility commission 

had not yet set the benchmark price, although h is likely to be based 
on an estimate of long-term market prices for renewable energy, 

Connecticut's distribution utilities (those that serve Connecticut 
customers with power they buy from other companies that own 
powC"r plants) have a guarantee thar they 'i.vill recover the ~:osts of the 
first 100 megdwau· (MWJ of renewable energy ,hey purchase. 

Maryland. and the District of Columbia guarantee that their utilities 
will be able to recover their prudently incurred cost.s, including 
l:ompliance fees (those fees that \:ompanies pay as an alternative to 
buying renewable energy), The mechanism would be an additional 
fee placed on all customers' bills. MaryhUld specifies that compliance 
fees are recoverable only if the commission determines rhat 
compliance fees fepresent the least cost way to meet the standard, if 
the utilities' renewable energy supplier fails to meet its obligations, or 
jf"Ijer T reSOllras are unavailable. 
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How Much Doe-.s an RPS COSt? 

Legislation in Nevada, New Jersey, New Mexico, Rhode Island and 
Wisconsin specifies rhat utilities can recover costs rehited to the RPS 

if the commission determines that they are prudent and reasonable. 
]n Nevada, contracts entered into between renewable encrgy 

providers and a Nevada utility and approved by the Nevada Public 
Utilitjcs Commission are dt~emed pructe':nt by statute for purpose 
of cost recovery. Conversely, New Mexico's sutute stipulates fhat 

utilities can recover reasonable costs rdcllcd to in terconnecting the 
renewablt~ energy g{:nerators with the power grid. This legisladol1 
adds '(har rhe utilities can defer recovery of thdr costs by tracking the 
costs in an accouIlt, and thal those deferred costs Gill accrue iIllerest 

unril they are actually placed in", the rate b ... 'e. Rhode Island adds 
that the distribution utilities may recover their costs for supporting 

the New England credir nading program. (A later section of this 
paper addresses credit trading.) 

Cost Caps on the RPS 

9 

Many states try to limit the effects of the COStS of the RPS on individual 
consumers. They do this in several ways, includin?, explicit caps on potential 

increases in consumers' bills or through indirect ways such <lS alternative 
complianc.c mechanisms and pcnaitks, all of which are describC'd below. 

Colorado is one Slate that sets an explicit cost cap with a requirement that thc 
portfolio standard not result in an additional charg:e of mnre tha.n $.50 per 
residential customer per month. Tht~ ~:ost cap in Colorado may creare some 
diHicuhies as rhe state anempts (0 meet irs 0.4 percent solar energy goal. 
Installation of solar energy tends to cost in The range of $8,000 t.o $9,000 per 
Kilowatt (kW), compared to a typic.al cost of approximately $1,000 to $1,200 

for wind enere;)'. The interacr10n of the cost cap dnd the solar requirement 

may create challc:-nges for the. state. 

Massachusetts,' New Jersey, and Rhode Island give an option to comply with 

the RPS by paying a lee of$.05 por kWh; Connwicur', fee is $05.5, instead 
of pW'chasing either tradable renewable energy credits (RECs) or entering 
into a contract to buy rene\y.tble energy. In 1v1aryland, compliance fees are 

$.02 per kWh for TIer 1 resources and $.015 for Tler 2, resources. The funds 
from these ah{:rnacive complianc.e mechanisms in ConnecticUI. Maryland. 

rviassachusetts and New Jersey go into a fund [0 support other clean energy 

projects. 
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10 Scart' Renewable Porrfolio Standards: A lkview and Analysis 

Monunarequires all non-restructured utilities ro comply with the standard as 
long as the per lcilowan' hour cost of the renewable generation does nor exceed 
the cost of power from other generating SOUfCI:'S by more than 15 percent. 
A public uriliry that does not comply 1h1th the standard may be assessed an 
~ldmlnjstrative penalty of $10 for e .. tch megawatt hour of renewable energy 
credits they f.'lil to procure;. 
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WHAT QUALIFIES AS RENEWABLE? 

States make many disTinctions about which resources count toward the 
renewable portfolio standard. They disTinguish nOT only among the 
technologies that qualify a..<; ren~wable, bur also the size of l:he qualifying 
system and other charac.teristics of the system. 

[n the majority of states mar havt~ an RPS. all renewable genc"';ration meets 

the renewable standard, whether or not it existed prior to adoption of the 
standard. Thus, if a srate had a 20 percent standard such as Calitornia's, 
then any existing renc\vable resources qualify, but c.ompanies would need to 
acquire new resources to come up [0 the 20 percent standard. Just six states 
address this point. 

Hawaii allows the use ofc;Jl preexisting renewables to meet the RPS. 

Maryland places a limit on The lIse of preexisting renewables. 

MassachuseTts does not allow preexisti.ng renewables to tXHlllt toward the 
RPS; all resour..:es must be new. However, the Department of Energy 
.Resources may provide a preexisting plant with a waiver that qualifies any 
in~:r~ased output over a defined annual baseline as "new. 

Montana does not allow most preexisting renewables 10 count towards 
the RPS--all qualifying resources must have commenced operations 
afrer January I. 2005. 

1\\'0 of the remaining due;e; .states-Rhode Island and \'I{lisconsin--allow 
preexisting facilities to account for only a c.ertain percentage of each year's 

requirements. In Rhode Island, for example, no more than 2 percent 

of each year's rt~quiremenTs can be 11l~t with pre-1998 resources. Texas 
allows reTail dectric provid~rs to use pre-1999 rtsources to offset some of 

Their RPS obligation if they have preexisting supply agreements. 

National Confef(·nce of State Legislatures 11 



• 

• 

• 
802 

12 Scace Renewable Portfolio Standards: A Revi<:;w and Analysis 

The size of the qualifying fenc"vable energy system is a question only for 
hydroelectric power, Srates that include hydroelectric power in thdr standard 
usually limit the size of the system that qualifies. Finally, five stan~s-­

Conne~:ticll(, Maryland. New Jersey, New York and Pennsylvania-and the 
District ufColumbia., separate the qualifying lechnologit:s inco cwo riers. The 
rationale for having two tiers is not outlined in any state's RPS language. 
However, those induded in the first ticr tend to be less environmentAlly 

inrrusive Than those in the second tier, which usually include large-scale 
hydroelectric pO'wer and waSTe-To-energy facilities. States usually have 
different percentage- goals for each tier, This is described in greater detail 

beluw. 

QualifYing Technologies 

Every renewable technology has its own definition and a unique set of policy 
issues, This se..:tion describes each technology and its relationship to the 
RPS. 

Biomass 

]n the most general sense, bioma~s is plant matter such as trees, grasses. 
agricultural crops and residues or other biological materials, such as municipal 
solid waste and sev.rage sludge. Bioma.<;s power plants burn this material a.~ fuel 
or ":Ol1Vt~rt it. into liquid or gaseous forms r.o produce electricity, among other 
things. Some state definitions of biomass are more broad aud may indude 
landfill gas. municipal waste ,mel digester g.a<;es from mllni\:ipal wastewater 

ueatmenr facilities. 

Because biomass is one of the more complex renewable Te..:hnologics. it 
\~onsisTendy raise'S a number of policy issuc;s. These include: 

Whether all the; qualifying biomass rcsollr..:es included in the definiTion 

of hi om ass are truly renewable. 

What is the- ('missions profile of biomass? Biomass is Ul1usual among 
the renc'\v-ables in that it releases some emissions into the air. As a 
general rule. these emissions (especially of sulfur) are very low and are 
subjeCT to the same regulations as all other power plants. E\iol1lass power 
plants generate the same amount of ('..arbon dioxide a<; fossil fud planTS. 
but as nev{ trees or crops grow, they remove carbon dioxide from the 
atmosphere. As long as planTS are continuously replenished ro make 
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'OC'hat Qualifies as Renev.-able? 13 

a feedstock for biomass energy. the biomass power plants are carbon 
neutral. meaning that they release zero net carbon dioxide emissions. 

Because of the abundance of biomass energy n~sources. the advan~d 
stage of many biopower technologies. and the prevalence of landfill 
gas facilities, biomass has the potential in some states TO dominate the 
resources that supply a state's RPS. 

Tht~se policy discussions often result in laws that: distinguish betv,reen 
desirable and less desirable kinds of biomass. Some stares exclude cenain 

categuries ofbiomas!;' (such as wood waste lh<lt has been treated with chemk<tl 
preservatives) from (he RPS altogcthrr. Othl~rs plact~ the biomass they feci is 
less desirable into 1i(~r TI. 

EvC'ry state with a renc:wable portfolio standard includes biomass in its 
definition of a renewable energy resource. It is what is included in the 
definition of bioffi.l.SS that varie's from Slate' to St.ltC', however. Six states­

Ari7.ona, C.llifornia. Iowa, M'line, Tcxa.'i and Wisconsin-----do not further 
define" the biomass resource or generating system. The remaining states and 
the District of Columbia further define biomass. 

Some of those states that further define bi.omass have an aU-inclusive 
definition and some differemiate among resources. The definition of 
biomass in Colorado, Minnes()ta. Nevada~ New Mexico and Rhode Island is 
comprehensive and. includes agricultural wastes, wnod waste'S, energy crops, 
landfill methane, biogas. municipal ,vastes, industrial digester gases <md ne<lt 

biodiese!.' 

In contrast, Ha'\-vaii differentiates among biomass resources and includes 

only the biomass portion of ffillnidpal solid waste, biofuds or fuels derived 
entirely from organic sources in its definiTjon of biomass. Hawaii allows 
landfill gas and waste-to-energy to qualify for ,he RPS, bur does not define 
them a..~ biomass. 

Vermont foclIses its biomass definition on methi:-U1e and other fl,tmmable 
gases produced by the dCl:ay of se'vage nearment plant and landfill wastes 
and the an3.(~robk digestion of agrkllirural products, byproducts or wasr(~s. 
Excluded from this ddinirion are all forms of solid waste, with the excepdon 
of agriculTural and silvicultural wastes. 
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14 Smte Renewable Portfolio Standards: A Review and Analysis 

Montana is anoTher state that differentiates among biomass rt:'sour~:c.s and 
includ~s l.mdfill or f:um-b.lSed methane gas, gas produccd from waste"\vater 
Ueatmen!, and. "low-emission, nonTOxic biomass" based on dedicated energy 

aops, animal WasTes, or solid organic fuels from wood. forest, or field 
residues. Not included in this definition are wood pieces that have been 
t:reatcd. Virith chemical preseIVativcs sllch as creosote, pentachlorophenol. or 
copper-chroma-arsenic. 

In Connecticut, a biomass facility may include biomass gasificat:ion plants 
that use as fuel biomass that regenerates or that. when used, will not deplete 
the reso Llrce. The: slate places these biomass t:l.Cilirit's in Class I or Class II, 
based on the date that operations began. If the fadlity began operation after 
July 1, 1998, and h.1.s a nitrogen oxides emission rate of less than .075 pounds 
per million 8m of heat inpur, it is in Class L facilities in operation prior to 

July 1, 1998, with a nitrogen oxides emission rate of .2 pounds per million 
Bm of heat input or less, are in Class 11. ConnccticU( does not include 
methane gas from landfills in the biomass definition, but includes it as Cl Class 
1 resource". Connecticut's NOx emission limit of 0.075 pound.s per million 
Brn is an important l~rit(;rion. Class r biomass reSOllrc("s mll!'>t nor c'.mit more 

than .0075 pounds per million Btu of NOx. 

Maryland identifies qualifying biomass as nonha7.ardous organic material 
available on a rene"\vable ()r recurring basis. The state specifically excludes 
from this ,::ategory unsegrC"gated5 solid \\rastc, post-consumer waste paper, and 
invasive exotic plant spC"ciC"s. Tier I includes a11 'lllalifying biomas,<;, as well 
as methane from anaerobic digesters or wastewater treatment plants; Tier II 
includes the incineration of poultry litter and wa.ste-ro-energy technologies. 

Biomass is included only in New Jersey's Class I rene",,"ables. Included in the 
definition are methane gas, biocncrgy crops and wood wastes. 

New York is another state that includes biomass only in one tier. Eligible 
biomass resources included in the Main Tt(~r ofNe\v York's RPS arc waste-to­
energy facilities. The Main Tier' also includes bing., and liquid biofucls. The 
Customer-Sited Tier includes no biomass technologies, 

Pennsylvania includes biomass in both Tier 1 and 'Iier [I. The Tier I definition 
of biomass includes agricultural wastes, wood wastes, sustainable crops and 
biomass portions of municipal solid waste. Also induded in 'lier L but not 
in the dennition of biomass, are landfill methane, biogas and liquid biofuds. 
TIer II resources include wood pulp and wood manufacturing byproducts. 
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The District of Columbia defines qualifying biomass as agrkultural wastes, 
,",{Ood wasTes and cofin. .. d biomass.' Tier I includes all qualifying biomass. 

whik Tier II includes waste-to-energy technologies. 

Fuel Cells 

Hydrogen is (he simplest and maS( plentiful element, yet it does nor occur 
nawrally as a gas. Some rype of conversion pro~:ess must separate the 
hydrogen from another element, such as from oxygen in water. This process 
requires an energy source, sllch as a wind turbine, solar cell or fossil fuel. Once 
the hydrogen ,is separated, a fuel cell passes hydrogen through a membrane 
to produce electricity, heat and water. Often compared to a battery-both 
convert the energy produced by a chemical reaction into usable electric 
powl~r-a filel cdl will produce del:'(ricity as long as fuel (hydrogen) is 
provided and will never lose its charge. Hydrogen fud cell technology shows 
a great deal of promise', but is still new and rdatively unte'stcd. 

Some states permit fuel cells to qualify as a renewable technology that can 
help meet the portfolio standard requirements. Srates iliat classifY reSOlll"C{,;S 

by tiers alw.;s.ys class fud ceUs as a 'Tier I resource. nvo issues arise consistently 
when states discuss fuel cells, however: 

Fuel ..:ell technologies still are in the early stages of development and their 
potenrial to penetrate the renew"tbles market is small; and 

A stare can specify that the fuel cells nel~d w be powered by renewable 
resources; without this specific<ttion. a fuel cell pov,rered by fossil fuels 
may receive credit in a state's RPS. 

Thirteen states include some form of fuel cell technology in their RPS. Seven 
of the states---California. Hawaii, Ma~sachusctt.s, Montana, New Jersey, 
Rhode bland and Wisconsin--··-and the District of Columbia qualifY the fuel 
cell definition by requiring that the fud cdls use renewable resources. New 
Mexico states that the iud coil may not be fossil fueled. M~ryland specifically 
requires that the fuel cell use methane or qualifying biomass resources. 

Hawaii is llnigue in rhat it addresses the potendal for a fuel ceU w be powered 
simultaneously by both renewable and nonrenevtable energy sources, but only 
the renewdble portion receives credit for the RPS. Pennsylvania staTes thdt 

the energy source tor the fud cell must be obtained without combust.ion. 
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Three staTes-Connecticut. Maine and New York-do not further qualify 
the requirements of the fuel cell. 

Geotherma I 

Geolhermal energy-the earth's- heat-is the thermal energy cOBtained in 
the rocks and fluids in the earth's crust. In most areas, this heat reaches the 
surface in a very diffuse state. Due to a variety of geological processes, 
some areM-including substantial portions of many western states-arc 
wlderlain by high-temperatwe geothermal resources, which have 
rremendoLls pCHential for produdng electricity. Geothermal po\vcr plants 
usc: well-established technology but have a high initial cost (mostly because 
developers l1suaJ.ly have w drill a significant ntlmber of exploratory wells 
before they locate an effective undC'rground resow-ceo There is no fud CDst 

once developers find the resource, however. Geothermal resources are based 
in nature and geothermal plants have L.apaciry factors as high as 97 percent. 
higher than any other generation resource, 

Cenajn issues consisremly arise when stares discuss geothermal resources. 

Although most geothermal power plants are considered to be a completely 
dean source of energy, ~:ertain air emissions may be associated with the 
Opt~ration of ('.crtain types of geothermal plants. Flash steam geothermal 
plants convert ("flash") hot "vater in an open process into steam 10 drive 
turbines. This process exposes the minerals and gases in the geothermal 
fluid w the above-ground atmosphere. The nitrogf;n oxide and sulfur 
dioxide emissions associated \vith flash sre<uu ge01herm<ll plants result 
from c.apturing and in~:ineradng the hydrogc-ll sulfide that o('.-Curs 
naturally in some geothermal resources. The chemical composition of 
each geothermcl1 reservoir is unique. bUl' certain compounds such as 
arsenic and boron may be ..::ommonly found in these resources due to 

their volcani..: nature. In a flash steam plant, these minera.ls may pose a 
hazard that must be addressed. 

Many ne\vcr gC'othC'rmal plants use a modern binary g;eothc:rmal process, 
where the geothermal fluids p<lSS through a heat exchanger and never 
e.xpand in the open above-ground atmosph{;re. In these binary plants, 
neither nitrogen oxide and sulfur dioxide emissions nor hazardous 
mineral deposits pose a problem, since binary plants are completely 
doS<."d loop systems; the geothermal fluids are re-injecte-d into the 
reservoir to be reheated and reused.. 
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Variolls sidng issues may be a,.;;so~:iated with gcclthc;rmal facilities. Th~ 

initial resource explorarion can be intrusive if numerOliS test wells .tre 

drilled into the ground. Once devdopers locate an adequate resource and 
'[hey situate the gemhe:rmal powa facility directly over that fuel sourc(~, 
Ie requires no additional. land. In scenic areas, devdopers build the 

geothermal facility with a 10'\' hdgiu profile a.nd use various mitigation 
measures to reduce intfllsion on the visual landscape. 

Potential water quality issues arise in development of a !}~othermal well. 
Geothermal water contains higher com:entratjons of dissolved. minerals 
dian do cold growldwaler aquifers. To prevent mixing geothc::rm.d water 

and grnllndwarer, developers cement pipe or c .. asing into the ground. 

The availability of the geothermal resource varies geographically 

Geothermal resources that are capable of gcncradng elel:tricity exist in 
most ,"vestern stares including, Texas. No eastern states have resources 
that are capable of generating geothe-rmeu electricity. 

Some ,"vestern st.ltCS with a s.ignificant geothermal resource may find 
that geothermal energy takes a considerable share of the wt.u renewable 
rc~source standard, potc-J1rially overwh('lming some other resource's. 

Thirreen states-California, Colorado, Hawaii, 11aine, Maryland, Momana, 
Nevada, New Jersey. New Mexico, Pennsylvania. Rhode Island, Texas and 
\Xl'isconsin-·and the District of Columhia, include geothermal resourc.es in 
[heir definitions of what qualifies -as renewable resource within the portfolio 
standard. Rhode Island does nOT direcrl.y ref('r to geothermal but, rather. to 
"the heat of the earTh." Although some eastern states inl..~lude geothermal 

in their definirions of renewable energy, they will nor set" development of 
geothermal electric power pLmts be-c.ause they lack geOThermal resources. 
Such states could., however, see gcm:hermal hea.t pumps, which usc the 
cOnSClIlt temperature a few feet below ground level ro help pump warm air in 

winter or cool air in summer inTO a building or a home; heat pumps do not 
generate electricity. 

Hydroelectric 

HydroelecTric power is generated by the power of llloving··--but not 
necessarily falling-water. A pumped storage- hydroelectric plant produces 
energy during peak demand periods using water pumped into an elevated 
rC'servoir during off-peak periods. When a facilit:y uses both pumped reservoir 
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water and namral current How, it is referred to as a combined pumped­
storage hydrodecuic plant. Low-impact hydropower facilhie.s minimize 
the environmC'lll:aJ impacts---river flows, water quality, and. threatened and 
endange-red specics--·of their facilities, whkh does not necessarily mean that 
they arc: small in scale. 

Hydroelectric i.s a well-established technology: rhC"rd~)re, its issues also arC' 
well established. They include the following. 

Hydropower facilities can affect a large geographic area. The storage 
reservoirs can inundate large areas of forest, farmland. wildlifi.:-: habitats, 
scenic art:as and even towns, c:specially as part of Jargt'f projects with 
g,reat:cr power generation. [n addition, dams can cause signHl..:ant 
changes in riv~r e..:osystc:ms, both upsrr~am and downstream. 

Operating hydropower facilities have had. detrimental effe..:ts on fish 
populations, some of which are endangered or threatened species. Dam 
operators usc mitigation efforts such as tlsh ladders and screens <U'ound 
turhine blades to lessen "[he severity of these effects, but the controversy 
over nsh dominates discussion of hydropowa policy, parti...:ularly in the' 

Pacific Northwest. 

Because so many hydropower f,.cilitie&-both large and small-ate in 
operation and have paid otT much of their capital costs, the (echnology 
potentially could take: over the RPS unless states restri..:t the requiremem: 
by spl~cifying that only new facilities qualify or by specifying that only 
facilities below a certain size qualify. 

Particularly with drought in thl": Pacific Northwest the output from 
hydropower plants is unpredictable. 

Only fouf states do not inc.!ude hydroelectric power as a qualif}1ng renewable 
energy source in their portfolio standards. The 16 that include hydroelectric 
power do so at varying lr:vcls. Table 3 outlines the qualifications in cach 
participating state. 

Eve of the states that indude hydroelectric PO\>;Tf in the RPS-~Hawaii, 
Maine. Nevada" Ncw· Mexico .:l.nd Texas---do not plac.e restrictions on tl1{, 

lypes of faciliries that qualify as renew.lble. 
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Ocean Energ;y 

Resources 

Small hydroelectric generadon I.lf 30 MW or le~_~ o ..... 'lle:d by 
an .:It-ctrical corporation as of tilt: enactment. 

Run-of:rhe.river hydroelectric power facilities with a 

generatioll capacity of 5 M\V or less that doe~ not cause an 
appreciable change in river /l0\\, dlat began operatiom after 
effective datto 

In Tier I, mull hydroeb::tric pow<'r plant'! of less than 30 
~1W in capacity; in 'lier II, bydrod(-ctric pt.lwer other than 

pump storage generation. 

Hydradect.ric power plants with a capacity of le~s than 60 

MW. 

Hydrodectric projects dUl do not require a new 
appwpriation, diversi.)U, or impowulment of water and that 
has l nameplate rating I.lf 1 0 ulegawalls or le~~. 

Included only in Class 11 at hydroelectric gC'nl':ratian iaciHrif'.s 

of 30 MW or less, 

,Uld 

Low-impact bydroelectric in Tier I and large-$c:ak 
hydroelectric (induding pumped $torage) in Tier II. 

, hydroelectric power ...,ther rhan pumfX'd storage 

Nt'w rechnologies to houness the movement: and ht'at of the ocean <ue in 
(he early stages of penetrating the renewable energy market. OnC' such 
rcchnology uses wave movement. ro drive: an electrical gene-rarof; the pO'i'ioTr 

then is transported to shore via "ill underwater cable. Ocean thermal energy 
conversion technologies use the ocean's n<uural thermal gradient-the fact 

that the ocean's layers of water have different. temrcrarures--to drive.l power~ 
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prodllcing cycle. Technology also can harness ddall:nfrcnts using offshore 

underw<ltcr devkes that resemble wind turbines. 

The world's oc{;ans cover more than 70 percent of the earth's surface. giving 
them the: pott'Jltial to become one of the world's major power source's. In 

spite of rhis. there are issues associated with their inclusion in a st'lte's RPS. 
inclllding the following, 

Ocean conversion technologies are in the early stages of development. 
and theif potential to penetrate the renewables market is so small at this 
lime that (hey mig-Jlt be overlooked. 

Because of the off-shore nature of these technologies, their potential 

dfect on the ocean's fisheries and surfers could prompt opposition. 

Coastal states----CaJ.itornia, Connecticut, Hawaii. Maine, M,assachusetts. 
New Jersey, Ne\"o' I()rk, Rhode Island and Texas-and the District of 
Columbia include ocean resources in their definitions of qualifying rene\vable 
~n(,Tf!,y technologks. Those that have tiered resource dassificarlons jndud~ 
these technologies in the first tier. Identified resources include ocean "vaves, 
tidal cmrcnt and ocean thermal energy ..::onYt~rsi()n. Although Wisconsin. is 

not a coa.'\tal state. it borders Lake Michigan and includes tidal or wave action 

resources as qualifying technologies. 

Solar 

Solar technologies harness the sun's energy to provide heat, light, hot water 

and dectricity. Photovoltaic (solar cdl) systems convert sunlight dircc1:ly into 
dectricity. Con..:entrating solar systems llS(; the sun's heat to run a genc:rawr 

to produce electricity. 

Although solar technologies arc widely accepted, r.here are issues as::;ociatf'd 
wich their inclusion in RPS policies. including the following. 

Solar technologies are commercially available. yet they rarely have: been 

deployed on a large, utility-scale level, Without specific set-asides in " 
srate's RPS policy, solar technologies are unlikely to benefit from the 
RPS. 
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Large-sC..1.1e solar insTalladons require a considerable amounr of open 
space. which could result in potential siting issues. 

lfsolar generators that are not connected w the power grid qualify for the 
RPS, how are they tracked? 

Because solar system output v..1ri~s with season ,md daily solar intensity 
(even though a phowvolraic system will provide some energy on a 
completdy overcaST day), solar energy production may not be entirely 
constant or predictablt~, This is usually a signifi.;ant problem only in 

extremdy rainy climate zones. 

Solar facilities cost considerably more than most other rC'nc:wahlc: 
resources and can drive up the cost of an RPS. 

EVI..~ry RPS allows solar resources to qualify. StAteS 'with tiered resour.:e 
srructures include it in the first tit'r. Five stales-Arizona, Colorado, Nevada/ 
New Jersey and Pennsylvania·····_·set aside a specific percentage of their RPS 
goal soldy for solar resources. These set.asides recognize the high initia.l cost 
of solar "mel thereby ensure a market is created for solar development. 

Wind 

Fossil and nuclear generarors create steam that spins a turbine to generate 
electricity; wind turbine blades connect to a shaft that spins '[he Turbine to 

genera'[c dectdeiI}'. For utility-scale wind. a large number of high-capacity 
mrbines are connected [Q a single point of control ro form <1 wind planr or 
wind farm. Homcowners, f.-umers and ranchers in windy area..<; typically Ilse 

small wind SYSTems for ofT-grid electricity generation. watt~r pumping or 
orner applications. 

Although v • .jnd energy produce'S no air or water pollution and poses no threat 
to public safety, it does face obstacles. including the following. 

The best wind sites often arc far from major load centers and require 
significam transmiSiion investment to develop. 

A public perception that the land hetvleen mrbines is occupied and 
cannot be used for other purposes. In fact, wind turbines themselves 
occupy only a small fraction of this land area. and the rcst can be llsed for 
gazing. agriculture. or other purposes or left in its naturaj staTe. 
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Its dToct on wildlifc-~specially bird and bat pOplllations-whether 
endangered species are. affected, and whether wind energy may contribute 

to habit1.! degr3.dation or loss maybe a problem. 

Concerns exist .tboUl the visual effect of wind turbines and their dIecl on 

properLy values and wUl'ism. 

Because the wind does not blow all the time. its intermiTtency can affect 

"[he integration of utility-scale wind facilities onto the grid. 

Wind technulogy i.!) widely accepred and cost-dTeclive: bec~lUse of this. 
mility-scaJe wind facilities have T.he potendal "(0 dominate a st.ne's RPS to 

the adusion of other renewable technologies. 

As is the case with solar, wind technologi.es are included in every RPS. In 
those states that have Tiered rcsource structures, 'wind is included in the first 
tier. New York is tht exception; here, it is included in both the Main Tier 
and Customer-Sited "lier. No state distinguishes betwC'en the types of wind 
technologies that qualiFy, i.e .• small and utility-sca1e. 

Other Resources 

Additional rcsources and technologies are identified in the definitions of 
qualifying renewables in £lye states (see table 4). 
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T.hle 4. O,h .. Resources in State RPS 

Low-emission adyanced r<·newable entrgy wnwf$lon technologies 

included in the Tier I classification. 

Includes an assortment of a1temarive energy somas mm as solar and 
heat pump water heating; ~eawater air condidoning district cooling 
sys(ems; solar air conditioning and ice storage; quantifiable energy 

conseIVation m(,asure~; and th~' ll..'!e of waste hl·at from cogeneration 

aDd CHP (combined heat and power) facilities, excluding fossil-fllded 

facilities. 

The ('enewable: e:nergy Iraction from the "digible rene'Wable resources'" of 

c!.cctricity production from a multiple-fud process with fOHi! fuds. 

A..llows for "qualitled e:nergy f<'CI.wer)' prL,ce:ss." That is derIDed as a >::. :' U:::::I system wirh a name.piatl'" cap:!cir}" of not m~)r~~ than 15 MW that 

converts the otherwise lost energy from: 
(a) TIle heat from exhaust Hacks or pipes med for ell{,.>1ues or 

manufacturing or industrial proCl.-sses; (II' 

(b) Tne f(,ducti\)fl of high prrssure in water or ga~ pipeli_ne$ heJore the 

dinribuuon of !he water or ga~, to generate eiectricilY if dIe syHem dLl":s 
... ; <; ...••.•. ; ...••. iJ not use additional fossil fud or require a c0rnbusuLln pr~Kess to genera.te 

such electricity. 
The terro does not include any ~ystC'.m tnat \lSC'.S tnergy, lo~t or othel'V\~.se, 

··· ••• 1: Ii ii ;<1 from a prL'Ce:SS that has as its primary purpose the generation of 
!:' elc{'triciry, including, without limitation, any proc("ss involving engine­

driven generation or pumped hydrogc':neration. 

Illcorporate~ a range: of other rehlllrce.s and tecimolof,ies, inciudinf; waste 

coa\' coal mine meth;we, demand-side managem(·nt and diHributed 

Specifically excludes all fossil fuels and wash' prodlKB from fos~il tuels. 
Indirccdy. this C'.xdudes fud cells that rdy on hydrogen extracted from 

natural other fossil fueL 

No K,rrn of nudear is ("onsid(·rt"d renewable. 

Qualifying SPEED res..:turces are contracts for in-state re:SOlLfces in the 
SPEED program tha( meet the definiuun of new renewable energy, 
whether or not renewable energy CH,dits are attached. 
Nonqualifying SPEED reSOUIces are contracts for in-state reSOUTces in 

the SPEED pl"Ogram that are fo~~il·fuel based, combined he:at and power 
fadlities. At least 20 perc.tnt of the facility's fud's tNa! recovered energy 
must be rhemlal and at least 13 percent musr be dectricity. Toe. design 

s}'Hem efficiency must be at lea5t 65 percent. and lhe facility must meet 
air quality standards established by lhe Agency of Natural ResOUIC".eS. 

Source: NeSL, 2005. 
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STRUCTURE, SIZE AND PHASE-IN OF RPS 

The size of the RPS--~llsually measured in a pefcentagl.:~ of eb:tric generation 
or electric capacity or energ}'~typically i~ one of its most imponant parts. 
Whether energy or Co:1.pacity is used as the measure of the size of the RPS is 
an important factor. California and Nevada, for example. use energy as the 

RPS measure. Iowa. Ivlinnesota and Texas use capacity as the RPS measure, 
For exarnple, Texas requires 2,000 M'X' of renewable generation capacity by 
2009. If this RPS requirement is met from wind with a 30 percent capacity 
factor, it could be It'ss than the ClltTgy equivalent renew<lble output of only 
800 MWT of geothermal in Nevada with a 97 percent capacity factor. Thus, 
ab$olm:e percenrages arc not necessarily an accuratr. mea.<;UfC of the relative 

magnitude of a state RPS requirement. 

Most stat(:s phase in their requirement$ over several years. Table 5 illustrates 
the size' of the RPS in the 19 states and the: District of Columbia, with a 
sTandard in plac(:, They range from a low of 1.1 percent in Ariwna to a high 
of 25 perant is in Ne.w York, ,""ith varying degrees in between. Again, thes(" 

percentages must be compared in the context of whether they are <Ul energy 
requirement or a capacity requirement. 
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4% 2009 

Xed Energy \\'7ind and Biomass 1,125MW 2010 
Generation Mandate ",ind NIA 

125MW 
biomass 

• Montana Renewable Power 
Production and Rural Economic 15% 2015 

15lfb 2013 

Sour«: NCSL. 2005. 
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States approach the timeline for meeting the RPS target in various ways. The 
majority has an annual or biannual incremental increase, often 1 percent. 

until a particular year. A handful of states have a five-year increase, and 
Colorado has UIl(:ven increases; of 3.6 percent and 10 percenr. Most of the 
remaining Sl'.ltes do nOl identify specific incremental increases; instead, they 
idendfy only rhe final targer date. 

Those states with tiered resource classifications tend LU have:: a ye.arly increase 

for Tier [resources, while ~fier Il resources are either given one targt~t or long­

range incremental increases. 

'I'he deadline for mc:-eting the standards in !\VO states~Iowa and Maine~has 
passed; in fact, Maine met the standard with hydroelectric and biomass 
before the RPS passed, and Iowa exceeded its standard using "vind. Texas v . .1.11 
probably meet its 2009 goal by the end of 2005. Th" remaining of the stares 
still t::lces deadlines. which range from 200'1 to 2020. Massachusetts is the 
only s[<ue thaI' has neither a fixed target date nor a percentage. The srare has a 
:i percent rcquirc-J1le-nr by 2009 that will ~ontinue to increase by 1 percc-nt pel' 
year until the state Division of Energy Resources ends the increases. 

Oversight and Review ofRPS 

Four states-Hawaii. Maryland.. Rhode Island and Vermont--call for 
additional review of the RPS. 
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Hawaii RPS Study 

The Hawaii Legislature passed a renewable portfolio standard during its 2004 
legislative session. Senate Bill 2474 (Hi. Rev. Sut. Ann. §§269-91 - 269-
95) required the public utilities commission (PUC) to conduct a. renewable 

portfolio standards study. By December 1, 2006, the PUC must devdop a 
utility ratemaking suucmre to provide incendves that encourage Hawaii's 
dectric uriliryc .. ompanks to usc the state's renewable energy resources to meet 

tbe RPS. The PUC is to look at allowances for deviation from the standards 
if rhe ntilities cannot meet them effectively. 

In addition '["0 irs own study. the PUC must" conrract with the University 
of Hawaii's Natural Energy lnsritme to conduct independent studies about 
proje.:ted standards for five and 10 years beyond the current standards. 
The Institucc also will look at the capability of the state's ucility companies 
to achieve (he RPS in a cost-etttxtive manner, factoring in dH~ effect on 
rate's, reliability, cost of renewable energy resources and technologies, and 

environmental impacts. 

The PUCwill reviso the RPS ifthe study indicates in conflict with the standards 
esrablished in the 2004 legislation. Tbe PUC will update the Legislature prior 
IO rhe start of the 2009 session and every five years thereaftcr. 

Maryland RPS Ret'iew 

The YlaLyland Goneral Assembly passed an Rl'$·Senate Bill 869, Md. 
Code Ann. §§7-700·- 7-710--during ,he 2004 legislative session. Included 
is a requirement: that the Public S(;:rvice Commission (PSC) provide a status 
repon to both the governor and the General Assembly by December 1, 2009. 
'T"hc stat.us report will indllde a r(,view of the RPS implementation; the 

availabilit:y of. and the price effect on, Tier I rene,vable energy sources; the 
amount of ~:()mplianc('; fees thar elt;~:tricity suppliers pay; and the subsequent 
use of those fees to create new "lier I renewable energy sources. 

The PSC must conduct a review of the RPS before January I, 2016, and 
report w ,he governor and General Assembly by January 1, 2017. This 
review will evaluate the environmental and economic effects of the standard. 
including ,he effeCT of Tier IT renewable sources. The PSC will dcvdop 
re:commendations for the continuation of me RPS for both "lier I and TIer 
II sources and include the classific~Hion of resources in tiers. alterations to 
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{he tier system, and whether the tiers should continue, and if so, at what 
percentages. 

Rbode IsLalld RPS Review 

The Rhode Island Public Utilities Commission (PUC) lllUS( determine the 
adequacy of renewable energy supplies to meeT the increase in percentage 
requirements to go into effect in 2011 and then again in 2015. If the PUC 
determines rhat inadequate supply exists. ir may delay the implememarion 
of the scheduled percentage increases for one year or may recommend. to thc~ 
General As.:;;cmbly a revised schedule of percentagt; in..:rC'ases. 

V~rm01lt RPS Report 

The Vermont Public Service Bo,lrd must file a repon with the Senate 
committees on Natural Resources and Energy and on Finance' and the HOLlse 

romminet:'s on Natural Resources and Energy and on Commerce before 
December 30, 2007. ,md again before December 20, 2009. The report 
should include: 

The total cumulative load growth in Vt:'rmoflr from 2005 throug-Jl the end 
of the year precc.·ding the date the- report is dlle~ 
A report on the Tradable renewable t'nergy credit market, induding prices; 
A repon un the SPEED program; 
A summary of contracts held or proicCf.s developed by Vermont rewl 
electricity providers; 
An estimate of potential effects on rates. economic devdopmenr and jobs if 
tlll~ n~newable energy target is met and if it is nO! met; 
An assessmt~nt of the supply portfolios of Vermont retail electricity 
providers; 
An assessment of the energy efficiency and renewable energy markct.<;; and 
Any recommendations for statutory change. induding recommendations 

{-(-)r rewarding utilities thar make subsl'antial invesrments in SPEED 

rc:sources. 
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ADMINISTRATION OF THE RPS 

In almost all cases, a srate's Corporation Commission, Public Utilities 
Commission. Puhlic Servi. ... :c Commission or Public Urilirir:s Boa.rd oversees 
administration of the. RPS. A number of the commissions are left whh the 
uaditional powers of regulatory oversighr ~d entorcement. However, a sLlte 
may choose (() grant the commission additional penalty authority to include 
levying fines for non~:ol11pliancC' with the RPS. A commission may verify 
compliance with the RPS through annual compliance filings by a load-serving 
entiry. The Massachusetts energy ageni."':'}' The Division of Energy Rc:sour~:es 
(DOER), administe" the RPS; this includes rulem"king and compliance 
verihcal'ion. The ultimate penalty aurhority, however, is delegated to the D T 
E (PUC); this includes suspe-;nsion or revocation of license to sell elecuicity 
at reTail in Massad1Usetcs. 

Although legislation kaves the administration of the R])S in the h;Ulds of 
the commission, the rlllemakings usually involve v;u'ious entitjes that have 
expertise in different areas. In Pennsylvania, for example, the Energy and 
Technology Development Office determines resource eligibility, while the 
PUC outlines the-: trading and tracking system for the renewable energy 
credits as \\'ell as the interconnecrlon and net metering standards. The 
Massachusetts RPS is administered by DOER, the energy agency, including 
rule making and compliance vcrificarion, bll1: '[he ulrimate penahy .unhority 
is delegated to the DTE (PUC) as suspension or revocation of license to sell 

electricity in retall in Massachusetts. 

Applicability and Exemptions 

Every RPS in place today outlines some specific ':lpplicabiliry requirements. 
The Iowa RPS, for example, was applicable only to investor-owned m:iliTies 
(lOU); Kew Jersey specifically calls for electric power Sllppliers to comply; 
Pennsylvania requires rural electric cooperadvcs to offer energy efficiency 
programs to CU$tomers~ and the New Mexico PRC requires rural cooperatives 
to offer a voluntary green power tariff if their wholesale suppliers mal\:c these 
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renewable resources available, but does nor require them to meet renewabl; 
energy requirements. \X'isconsin i.s the one stare: that requires rous, municipal 
m.ilities and rural cooperatives to comply with the RPS. M.innesora's Rl)5 is 
unique in that it applies to only one utility. Xed Enc:rgy; all other utilities 
must demonstrate "good faith efforts." 

JUST a.'> there are .1rrlicability requirements. there also are exemptions to 

compliance with an RPS. Almost every state \virb an RPS exempts municipal 
utilities and rural dt'ctric cooperaTives from compliance. ]n a handful of 
states, however. this is not the case. In Colorado, for example. municipal 
utilities ;md rural cooperatives may self-certify their compliance if they have 
an c(1uivalent RPS in place. Colorado also provides a compliance exemption 
for utilities that have less than 40,000 (:Ilsmmc:rs, and the st:ate allows utilities 

to ask their customers for an exemption from the RPS 011 a one meter, one 
vote basis. Hawaii requires its cooperative on the island ofKauai to ..:omply 
"\O\1th the standard. Connecticlll:, a state with tiered (1ualifying reSOLlfces, uses 

these tiers to exempt suppliers of soldy Class II resources from compliance 
with the RPS. Montana exempts restructured utilitie's and ,,;ooperativcs from 
the renewahle energy srandarci. However, cooperatives with 5,000 or more 
customers must implement a renewable energy s«Uldard that recognizes 
the: legislaTUre's intent to encourage new rennvable energy production and 
rural economic development. Vermont exempts retail elecuicity providers 
that demonstr<ltt'_ compliance \\'it'h thC'_ standard would impair the provider's 
ahility to meet the public's need for energy services after safety concerns are 
addressed at the lo\w:st present value life cycle COSt. including r.l1vironmcnral 

and economic costs. 

Unique exemptions in other states indude: 

Those exempt from electric restructuring; 
Electricity cllstomers under a rate cap; 

Public pO\ver agencies; 
Load serving entiLies under restructuring rat:(: freezes or stra..nded cost 

recovery; and 
Municipal utilities. unless they open their markets to retail competition. 

Qualification of Resources Built out of State 

Stare policymakers tend to focus on the RPS for many reasons, but one of 
the most important is that it encourages people to build renewable energy 
projects in statt". Policymakers \vant the" economic development that comes 
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wirh the RPS. Many also want the other benefits that come with an RPS, 
including the environmental effects of renewable energy and the lower overall 
fuel price risk. and higher energy security. For many people, however. the in­
st:ate economk deve-Iopment benefits are crucial. The RPS can be a tool to 
encourage developers to build in the stale that has the RPS policy. 

Some legal and practical issues exist, however, that may limit a state-'s abilit-y 

to place a preference on in-state resources. 

The Legal Background 

Beginning in the 19205, the U.S. Supreme Court began to interprct the: 
Commerce Clause of (h{: U.S. Constitution in ways that essentially precluded 
states from imposing barriers to commerce lovith mher staU·s. During thl:" 
last 100 years. the courts have developed a long and ex"tensive case history 
that makes it very difficult for a state- to require' that its IT'sidents purchase 
only products thar are made in the state. Such a requirement would place 
an !~llndut'-' burden on inttrstatt commerce." that would make it difficult for 
companies based Olnside the state to 5tJI their products to state residents. 

The same arguments will likely follow for electricilY, <llt:hough no court 
ca~ has specifically tested the' application of the Commerce Clause to state 
renewable energy poraoHa standards. [n general, iT seems dear that it would 
violate the courts' interpretation of the Commerce Clause to require that 
utilities buy pmver from in-stare generators. 

Since this requirement of RPS polkies has not been challenged in lhe courts. 
states include language in their polides that restrict, or partially restrict, 
renewable energy production to in-state resources. Some STates do not go so 
far as to require that the renewable power plam be in-state, but do req uire 
proof thaT the power plant is delivering electricity into the state. 

• 

• 

• 

Arizona requires (hat electricity produced by Lmdfill gas, wind and 
biomass be generated within the stare:. "It also statts that out-of-state 
solar powt"r is eligible only if it is used by Ariz ... "1na customers. 

California requires that [he renewable generation be delivered Into 

California for California customers' use. 

Nevada and Texas allow renewables 1O be lo..:ated Ollt of state if a 
de'dicated transmission line brings them into The state. In Nevada. 
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that transmission line canllot be shared with more than one oTher 

nonrenewable energy generamr. 

Massachusetts fe-quires thar ofT-grid generaTOrs and those located on the 
customer side of the meter be located in (he st<l.le. All ochcr generators 

dt.hcr must be located in rhe ISO-New England com:rol area or deliver 
r.heir OlltpLH into that control area. 

Rhode Island requ i res that small-scale, off-grid generators [hat are located 
on the' customer side of the meter be located in the statt". 

Massachusetts requires thar off-grid generators and those located on the 
~:llstomer side of the' meter be locared in the srate. All other generators 

either must be loc-<ued in the ISO-New England com-rol are.l or deliver 
their oUTput into that control area. 

Instead of ·disqualifying out-of-sta.te re~ources outright, at least one state 

auempts '[0 finesse The issue simply by offi~ring ("Alra credit". to \:enain types 

of resources. (The udlides carn 1 credit pc-r unit of every other reSOlU\-:e) 

Colorado1s law gives 1.25 c.redits to in-st.:-ue resources; out-of-state resources 

would qualifY for only one credit toward meeting the standard. BeC'.aLlse 

r.his policy also ser~" up a preference for a reSOUl\:e that is nOT available to an 
out-of-state company, it could possibly raise the same constitutional issues 

:1.." an outright prohibition on using out-of·state resources to satisfY the 
RPS st.andard. The final question, then. is wheIher it: is worthwhile for any 
company or state to take these issues to [he courts. 

Legal or Not.. Is it Helpfol to Di.rqualijj; Out-olState Resources? 

Two po lie}' goals conHiet with one another in the determination whether 

to require: in-state renewable resources. The firST addresses c(:onomic 

devdopmcnt that results from new renewable energy projects inside the 

stare. A new wind projecr, for example. generates tax revenue for local 
governments, ne\v jobs. and annual r(;venUt~S of about $2.500 pt~r megawatt 
for landowners who host the wind TUrbines. Thc-:re is little question that 

most state policyrnakers prefer that a renewable energy standard aUraCl jobs 

and revenues inco state. 

On the other hand. restricting the portfolio standard to in-state resources can 

increase the cost of the standard ifbertcT renewable resources exiST outside rlle 
state. A..ri7 . .ona's v..1nd resources might be good. bm Colorado's resources are 
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bener. It might be less expensive to let the marke.t decide ,,,hemer it makes 
sense (Q impon renewable energy from far a,vay or to build it in-S[<He. 

Renewable Energy Credits and Location of Resources 

M,U1Y stales do not require that an elecrricity re(ailer actually have a contract 
for a physical supply of renewable energy; inSIead they allow the retaib 
to buy trac.iable renewable energy crcdirs. These credits could be genC'ratC'd 
inside or outside the ste1.te, or state laws could require that eligible credits 
be generated within a certain geographic region. Maryland, for example, 
requires that such credits be gencrated in the geographi..: region surrounding 
MaIyland. 10 Texas, on lhe other hand, requires that slich credits be generated 
inside the state or by a generator that is directly connected to Texas. 
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WHAT ARE TRADABLE RENEWABLE ENERGY 

CREDITS? 

When a ",rind. solar. biomass. geothermal or other rene ..... vable energy pO\'1ter 
pb .. nt generates electricity. a meter tracks how many megawatt hours or 
kilowatt hours of power it generates. The generator earns money by 
selling these megawatt hours. Renewable energy generawrs now cem earn 
more moot;y by selling another product. tradable rcncw.iliic energy credits 
CREes). An REC is a certificate that documents the generation of renewable 
enerGy. each REC demonstrates that someone produced 1 megawatt-hour 
or a kilowatt-hour of electricity from rene\vable energ}~ That certificate ca.n 
be retired or can be sold to companies that need to comply with voluntary 
renewable energy goals or government mandates but [hat choose not to build 
or buy the renc::wable resources directly. 

How Do RECs Work? 

Using a v.'lnd farm as an example. details of REC operation are shown 
belOVl. 

1. A '\i\-ind farm generates electricity, and a meter measures how much it 
generates. The meter can take the measurement in many plaCt~s. bur 
might do so at the substation where the power from the wind farm emers 
the dectric grid. so that measurement 'would incorporate any losses that 
occur between the wind farm and the point where it enters the grid. 

2. T11C' meter sends the information to a ~:cntral administrator that 
amol11atically ft."cords the mcg.nvatt hours generated. and assigns cd.I.:h 
megaw .. I.U hour a unique identification code. That code identifies \\'here 
and whcn the megawan hour of renewable r:nergy \-vas generated. 

3. The central administrator puts the information on a Web site or 
electfoni..: bulletin board in an account for the generator. The REC now 
can be tracked electronic.aJly if it is uaded. llsed or retired. Again. one 
REC is equal to one megawan hour of renewably gt:Iler.ned electricity. 
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\'V'hat Pue Tradable Rt>newable Energy Credits? 

4. Different parties can see online the credits that are available. Under some 
models, the central administrator brokers deals bem'een buyers and sellers 
of these credits, or the central administrator could simply reaJrd such 
deals as the buyas and sellers report tht"m. Under the second model. the 
central administrator does not act as a broker, but only as a facilitator or 
an information hub that tracks the use, trading Of retirement of RECs. 

5. This system creates trad<lble renew.lble energy credirs That allow the 
participants to prove they have acquired enough credits to meet their 
obligations under a portfolio standard or to meet voluntary goals. The 
Systt'Ill also ensures that a credit for a lv1Wh is used appropriately and is 
not counted more than once. 

6. Renewable energy producers thar sell the tradable renewable credits <tee 
len- with energy chat lacks any renewable attribute'S. Any claim r.hat the 
ft~maining energy has renewable attributes is deceptive and may attract 
the interest of statt' consumer prott"crion t"nforcers. 

What Policies Do RECs Support? 

RECs support mandatory portfolio standards by providing a merhod 
by whidl companies that do not meet the- re-quirt"ments can comply by 
purcha..<;ing \:redits. 

RECs also support voluntary green pricing programs by giving t":Ompanies a 
way (0 meet their own goals. A voluntary green pridng program is one in 
which companies make a voluntary commitment 1"0 buy a certain percenr.:tge 
of their dectridty from grccn energy. I n Colorado. for example:. Xcd Energy 
offers its cllstomers an opportunity to pay $2.50 extra for 100 kWh blocks of 
wind-powered electricity. Xeel has chosen to sign power purchase ae;;reements 
to buy power from wind farms. An a1ternadve way for Xed to meet its 
obligations ,,,QuId be to purchase RECs on the market. 

State governments can use RECs to satisfy their internal goals for purchasing 
green power. For example, Rhode Island is purchasing 1,650 RECs per year 
for five years in order to partly offset the electric load from the State House. 
Stat:cs can use estimated emission reductions from renc:wable energy measures 
and include them in stale implementation plans (SIP). A SIP details how 
a state will meet an air quality standard in .1 nonattainmenr area. Electric 
secwl' projects thar result in quantifiable emission reductions at fossil fud­
fired electric generating facilities and improve air quality in nonattainment 
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areas can qualify ror SIP credit. The U.S. Environmental Protection Agency 

(EPA) h<lS issued guidance that encourages Slates to increase the generation of 
electricity from renewable resources. 

Where Are Credit Trading and Tracking Programs Being Used? 

People: in mosT. of the country can buy tradable ..:redits, but formal uacking 
systems arC' rdatively new. Such systems exist in places where voluntary 

green pricing programs are becoming more popular and in places that have 
mandatory renewable energy portfolio requirements. 1raddng. systems 
exist-or will shortly be established--to cover New England, New York, 
the PJM arca (Pennsylvania, New Jersey, Maryland, Dela",""re, Washington, 
D.C.), ,he upper great plains, Texas, and the full western region of the 
country. 
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OVERLAP BETWEEN GREEN PRICING PROGRAMS 

AND RENEWABLE PORTFOLIO STANDARDS 

Green pricing refers to programs that almost .. 111 utilities ofl-er through which 
meir customers can pay a small amount of extr.l money to buy "g.reen" 
power. or power generated from renewable energy reSOllr~:es. Colorado's Xcd 
Energy otTers a green pricing program thar it calls Windpower. Through this 
program, customers can pay an extra $2.50 {:ach month for 100 kWh of wind 
pOWl~r. If a customer wants to cover all her energy usage with wind. power 

~U1J that customer uses 700 kWh per month, the customer would pay and 
extra $17.50 per momh. In general, it has been established that these green 
power purchases are in addition to what the utility would otherwise be doing 
LO meet its regulal'Ory mandates-but for ('he ctlswmer's voluntary green 
power purchase. the utility would not be buying:. generating or supporting 
the wind or other rene ... vable C'ncrgy proje~:f. As a result, in every state except 
for Arizona. green power progr<lms do not counr towards utility's renC' .... vable 
energy obligations. 
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LESSONS FROM THE RENEWABLE PORTFOLIO 

STANDARD 

./ [lave realistic expectatj(}m' of wilat tbe RPS can accomplish. 

In its simplest form, the RPS is a good policy to support the least expensive 
and large-scale: renewable resources sllch as landfill gas, geothermal and 
wind. It is possible, although more complex and costly, to add additional 
measures "\1thin the RPS to stimulate other technologies such as solar 
power and fue:! cells . 

./ Recogllize that fong-term contracts are important to reneUJIlble energy 

prodtlcl!rs, since renewables benefit b:v having a kmg time to ruover their high 

iuitial capital costs. 

./ Be certaill t"at goals are achievabk!. 

Renewable energy capacity is large. but not limirless. This is especially 
true in eastern states that attempt to limit the geographic scope of 
qualifying renewable resources and thu~ make it potentially difficult 
(0 meet the higher renewable resource goals in the later years of the 
s!a11dard. States may wish to consider not only "(heir own reguir(:mc:nrs, 
but those of neighboring states, paying particular altention to any in­
state or other geographic requirements placed on the porrfc)lio sta.ndard. 
Goals should incorporate a realistic a<isessrnem: of how long it takes to 

plan for and construct rene\vable energy facilities . 

./ Be realistiJ.' about the interaction of cost caps and the rt~quiremtmts of the 

RPs. 

38 

Colorado has a 1 rerallt pl·r customer per month COSt c.ap. but may have 
difiiculry remaining within the bounds of that cOSt cap because it also 
has a 0.4 percent solar set-aside within the portfolio standard. Utili titS 

are required m subsidize solar systems with a payment of at least $2 pa 
watt; the cost of a fully installed solar system costs bet\llleen $8 and $9 per 
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watt. 1t might be difficult: to meet the solar set-aside requirement and 
sTill remain within ihe bounds of the 1 percent cost c-<'lp . 

./ B" clear abolltwhether the portfolio sta"dad will allow existing nmewab/" 
resources to qualify or whether only new resources UJill qualify· 

Mainr. had more tnan achieved it.s 30 percent ponfolio standard goaJ 
by the lime it had enacted its lefjslation because its eyjsting stock of 
renewablt~ elH~rgy capacity qualified under the standard and excC'l"ded 30 
percent. Pennsylvania is addressing whether existing hydroelectric power 
plants should qualify or whether the standard should include only new 

plants . 

./ Be clear about tlu definition of qualifying resources, 

Both biomass and hydroelectric power have complex definitions. When 
crafting resource definitions, especi.:\Uy JDr biomass and hydroelectric 
power, it is important to be either extremely specific or intentionally 
general. An explicir definition lets the rulemaking body know that the 
resources oUllined in the legislative definition ar~ those that need to 

be includ.ed in the rules. A general definition, sometimes consisting of 
just one "lord, gives thl~ rulemaldng authority the discretion to identify 
eligible qualifying resources, 

./ Consider and defillt! whether and how to let nOll~~let:tric resources ······sflch as 

geothermal heat pumps or energy PjJicimcY-<fualify. 

H.awaii gives credit in its pon-folio standard for energy efficiency measures, 
No states explicirly .1110 .... [ georhermal heat pumps to qualify, although 
it would be possible to do so. These resources n{;(:d to he measured 
carefully and verified jf they are to count as Cjualifying resources. They 
also have the potential to overwhelm other resources if the standard does 
not limit [hem . 

./ Be careful about i1t~state qualification requirements. 

Some stares anempt: to require that the renewahks be built in-state, 
Some states attempt" to define .\ larger-but still restricted-geographic 
boundary in which the renewable energy project must operate, Some 
of these requirements may be contrary to Commerce Clause restriccions 
and may limit available. low-cost renewable resources. 
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.I PrOl'ide the regulators some flexibility in how the RPS is implemtmted. 

Legislarors rely on the RPS to be a market-based solution to the expansion 
of renewable energy development in their states. TIlis makes it important 
th.n regulators have the capacity to respond guickly to the marker and 

its changes. Regulators can use this flexibility when setting altc.'fnative 
compliance payment increments . 

./ Address how solar pholovo/raics and other renewable resources located 0.0' 
the grid will COllnt toulard meeting tIJe portfolio standard. 

New Jersey requires that the systems h.wt an <lUtomated meter attached 
to them that measures the ,UIlOun( of electrical energy produced from the 

solar array. Inspectors verify that energy reponed as generated is al.::tually 
generdted in order to qualify for renewable Energy Credits . 

./ Clarify who oums till! rennuable (mergy attributes for purposes of owning 
and selling renewable energy c7Y.dits. 

Sin..:e tradable renewable cnergycredit.<; (REC) may becom(~ an important 
part of tht' renewable energy fincUldng picture and bec,,l.use these RECs 
are valuable. it may be important to clarify who owns them, ILl utility 
subsiC{h.l.~s them or if taxpayers or ratepayers subsidize the utility to build. 
rene\vable energy facilities. who owns the RECs? Is there a way to split 
ownership of the RECs? Is it too administratively burdensome to split 
ownership of such RECs? Should states specify in law who owns the 

credits? 

./ Clarify the relationship between renewables secured through greell 

pricing programs and rnuwables secured because of renewable portfolio 
standards. 

Arizona i.s the only stale that currently allows the utilities to count their 
purchases of renewable energy th,-\1 M(:: supported by voluntary payments 
to help them meet their obligations under the renC'wable portfolio 

standard. Other stare-s have chosen ro draw a division between these tWO 

progra.ms because green pricing programs are generally understood to be 
volunLu), programs that support purchases d1e utility or energy retailer 
would nor make. but for the customer's voluntary payment. 
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./ Be careful wIlen crafting legislation t!'at outlines ,he mechanisms for the 

renewable energy l'rcdit trading program. 

Trading programs generally have moved beyond individual state borders 
and now increasingly function at a regional level. If legislators place 
too many restrictions on the trading program they ..... 111 not funcrion as 
effectively as they might with more flexibility. 

./ AlloU' regulators the all(hori~y to set the aitl'rnafit'e compliance payment 
(ACPj price. 

In Ne\v Jersey and other states, companies can pay an alternative 
cDmpliance payment instead of actu .. uly buying RECs or installing 
rene"vablt~ energy. If an ACP is set in legislation, the mechanism does 
not alluw response to markel forces in market ume; the legislature may 
be required either to ch.mge the price or give regul<ltors the authority to 
do so. For example, r.he New Jersey Public lJr.iliries Board (PUE) sets the 
ACP ,umually, looking forv.'-cud to the REC market for (he upcoming 
year. TIle authoril)' of the" PUB protects against a few people controlling 
too much of the market or limited availability of RECs. As with REC 
Lrading programs, the setling of r.he ACP price benefits from .1 re~jon.u 

approach rather than an individu<ll state approach . 

./ U,,,kr,tf.lnd that tbe more complex tbe RPS ,tructure, tbe ",ore J;lficult tbe 
standard may be to m.eet. Standards that include protJisiollS :iuch as set~asides 
for certain teclmologies~ tit.'1'S, complkated and conz'oluted cost reCOl'ery and 

tracking mechanisms add complf!;'(ify which cau add <'ost alld create d~/Jicult:v 
in compliance. 
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NOTES 

1. Statt's have adopTed portfolio standards rhrough a variety of means; 
Colorado through balJot measure, Nc:w Y..'Jrk and Arizona through \.-:omminee 
order and the remainder through legislation. 

2. Many small projects may qU<llify in Massachusens. Perhaps the logic 
is b~:bvard----smaller projects may enJoy the RPS jfbarricrs to small projecT 
deployment. such as iluerconnectlon, are removed. 

3. For rhe Massachusetts RPS. the $.05 fee changes annually. according 
to changes in the Consumer Price Index. Accordingly, the payment for 2005 
is $05.3. 

4. Neat biodiesel refers to a 100 percent biodiesel fuel thal is not blended 
with traditional diesel. 

5. Unsegregated waste includes all wa.stes, whether chemically tn"ated or 
not. Unsegregated wasTe has a t:u difFerent emissions profile than untreated 
waste. 

6. New York defines its tiers differently from some states. The Main 
Tier consists primarily of medium (Q large-scale dectric generation facilities 

that arc; expected to ~:ompete against each other. The Customer-Sited Tier 
indudes "behind the meTer" facilities sitt~d on customers' premises that 
generally an:: not economicaJly competitlve with Main TIer facilities. 

7. Cofired bioma.,<;s refers to biomass mixed and burned wirh coal to 

generate electricity. 
8. Nevada specifically provides additional credit-a 2.4 multiplier-for 

installation of distributed solar photovoltaic systems. This multiplier is 
intended to rC':fi(':ct the- addC'd benefits from the installation of distributed 
renew' able generation that does not incur line losses and provides local 
distribution system support. 

9. Nameplate capacity refers to a power plant's maximum ability to 

generate electricity under ideal conditions. 
10. Maryland specines that credits must come from n the regional 

transmission organization. PJM; 2) a state a11jac .. ent to PJM; or 3) a r..onuol 
area adjacent to PJM if the energy is delivered into PJM. 
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