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ABISRAT

This study considers six different aspectsof
incentive packagesto promote locally basedwind
energy.

The first and most important is the federal
Production Tax Credit (PTC), which was extended
in July 2005 until December31, 2007,and should be
further extendedand enhanced.

The secondis a discussionof two major
methodsthat might expand the PTC's usefulness
especialy to those with insufficient passive income
to make useof its tax shield. One is the outright sale
of tax creditsto other investors (which for various
reasonsis problematic); anotheris the assignment
of ownership rights betweeninvestors in a wind
power facility in return for rights to extract the tax
benefitsof the PTC.

Third is a discussionof changesin the
assignmentof property rights to a streamof wind
revenuesand tax credits, known in the industry as
an ownership flip.

Fourth is a discussionof incentives over and
above the PTC, including direct income tax credits,
state-levelsmall producerincentive payments, Rural
DevelopmentGrants and severalstate and federal
accelerateddepreciation opportunities, all of which
help locally basedinvestors. Theseare shown on a
setof spreadsheesimulations, demonstratinghow
the aforementionedincentives affect the bottom line
of four differentwind facility ownership models

Fifth, we estimateand discussthe fiscal
implications of variousalternativesand the

offsetting benefitsof further wind power
expansions

Sixth, we considerthe overarching constraints
to wind power due to difficulties in gainingaccess
to the transmissiongrid and suggestfurther study of
this key problem.

The study concludesthat the PTC canbe
extendedfor longer periods (6 to 10 years), ending
its on-again,off-againcharacter, and accompanied
by two- to three-year fiscal impact assessments
Second,althoughoutright saleof PTC creditsis
a limited option, assigningownership rights to
investors, including locally basedlimited liability
companies(LLCs),is feasible Third, this ownership
structure can take a number of forms, depending
on the arrangementof equity, debt, and ownership.
Fourth, despitethe salienceof the PTC, other
federaland state incentives are also critical to
many wind projects, suggestingthat statesneedto
follow the lead of Minnesotaand lowa in creating
additional incentives Fifth, the fiscalimplications of
PTC extensionare small relative to the benefitsof
expandedwind for energy security, environmental
quality, rural development,and employment. Sixth,
in addition to the needfor expandedfederaland
stateincentives, especialy to locally basedentities,
regulatory and technical innovations must overcome
the constraintsto wind transmission.






EXECUTIVE SUMMAR

Introduction

Wind energy hasgrown from a negligible energy
sourcein the early 1990sto an increasingly
important part of a national renewable energy
portfolio. Up to 2,500megawatts are scheduled
to come on line in 2005, powering the equivalent
of 700,000homes Evenso, wind accountsfor
only about one tenth of 1 percentof total U.S
energy production. National installed capacity
(megawatts) of wind power grew from 1,525
megavatts in 1990to 2,578 megawatts in 2000,
anincreaseof 69 percent. From 2000to 2004,
capacity increasedto 6,740megawatts, another
4,162 megawatts or 160 percent.

The single most important federalincentive

to investin wind is the Production Tax Credit
(PTC) of 1.9 centsper kilowatt-hour (adjusted
for inflation), which was extendedin July 2005
until December31,2007.The PTC is the focus
of this study becauseof its central importance
to wind power adoption. The PTC is necessay,
but not sufficient, to induce investmentsin wind
generatingfacilities, becausethe PTC is only
one of variousincentives some sponsoredby
statesand others by the federalgovernment,
which together define an investmentpackage
for wind. Thesepackagesneedto be structured
so developers can take full advantageof the
PTC, which for a variety of reasonshasproven
difficult, especialy for smalllocal producers and
cooperatives

This study focuseson six different aspectsof
wind incentive packages

(1) Firstis adiscussionof the needto
extendthe PTC (beyond 2007)and a
correspondingneedfor benchmarks
to overseeits application to improve
predictability and budgetdiscipline.

(2) Secondis adiscussionof two major
methodsthat might expandits usefulness
especialy to thosewith insufficient passive
income to make useof its tax shield.One
is the outright sale of tax credits to other
investors (which for various reasonsis
problematic); anotheris the assignment of
ownership rights betweeninvestorsin a
wind power facility in return for rights to
extract the tax benefitsof the PTC.

(3) Third is adiscussionof changesin the
assignmentof property rights to a streamof
wind revenuesand tax credits, known in the
industry asan ownership flip.

(4) Fourth is adiscussionof incentivesover
and above the PTC, including direct income
tax credits, the Minnesota Small Producer
Incentive Payment, Rural Development
Grants and severalstate and federal
accelerateddepreciation opportunities, all
of which could help locally basedinvestors.
Theseincentivesare shown on a set of
spreadsheesimulations, demonstrating
effects on the bottom line of four different
wind facility ownership models

(5) Fifth, we estimateand discussthe fiscal
implications of various alternativesand the
offsetting benefitsof wind power further
expansions

(6) Sixth, we considerthe overarching
constraintsto wind power due to difficulties
in gaining accessto the transmission
grid and suggestfurther study of this key

problem.

The Need for PTC Extension for Loeg
Periods

Nearly every analyst of the wind industry has
noted that the PTC hassuffered from its on-
again,off-againcharacter The PTC, which
providesa 10-year 1.5 cent/kilo watt-hour credit
(adjustedfor inflation, now 1.9 cents),hasbeen
reauthorizedand extendedfor a few years at a
time: too short for investors to plan, organize
and finance many projects The PTC first
expiredin 1999, was extendedby Congressto
2001, expired again,and was extendedin 2002
to the end of 2003.1t wasagainextendedin
2004 to the end of 2005, and had its most recent
extensionaspart of the July 2005 energy bill,
which extendedit to December2007.The on-
again,off-againstatusof the PTC hasseverel
affected the operationsof wind industry firms.

Although the PTC hasbeenextendedto
December31, 2007,the next reauthorization
and extensioncould be madefor up to a
decadeif Congressand the Presidentagree.



Suchan extension,of 6 to10 years, could be
accompaniedby two- to three-year benchmarks
in which total useof the credit is appraisedand
its fiscalimpactstallied by the Congressional
BudgetOffice. If theseimpacts should exceed
circuit-breaker levels, PTC availability could
then be rationed. This provision would assure
alongerterm commitment to its use while
controlling budgetexposure

Salability andAssignability of Production
Tax Cedits

ofully exploit the PTC, a firm must have a
substantialtax liability that is not subjectto
the Alternative Minimum Tax (AMT). This
hasthe effect of excluding many potential
investors, especialy smallerlocal entities, and
hasconcentratedthe PTC benefitsin the hands
of afew large firms with passive income who
have aggressively courted wind development
partners. Theselarge firms are led by Florida
Power and Light, American Electric Power,
PacifiCorp, and Shell. The inability to utilize
the PTC and accelerateddepreciation dueto a
lack of passie income discouragesinvestment
in wind projects by many individuals and
partnershipsat the local level.

In the face of theseconstraints some have
called for changesallowing the saleof the PTC
credits or the ability to assignthem to other
entities without the currently requiredlevels

of passve income. Unfortunately, outright sale
of the creditsis alsorestricted, becauseonly
owners of the wind project can claim the PTC for
federaltax purposes and it cannotbe sold to a
third party unlessthey, too, are project owners.

Recently enactedfederalenergy legislation
incorporatesparts of the Wind Power Tax
Incentives Act of 2005 (S715),which assigns
the PTC to ordinary and not just passive
income of agricultural cooperative members.
The Energy Tax Incentives Act of 2005also
includesprovisions for CleanRenewable Energy
Bondsfor public power systemsand electric

cooperatives (RECs).

Propetty Rights and Owneship Rules: Flips
and LLCs (Limited Liability Cqrorations)

Becausethe PTC currently requiresthose
benefiting from its provisionsto be owners with

sufficient passie income againstwhich to set

it, an alternative to outright saleof the credit to
non-owners is a shift in the right of ownership
itself. The financialimportance of the PTC has
led to innovative ownership models called flips,
which are a creature of the constraintsdiscussed
above. A flip occursin a community wind
project when an equity partner with passie
income becomesthe majority owner in the eary
phasesof awind project. In the first 10 years,
for example the outside initial majority owner
extractsthe bulk of the tax benefitsof the PTC
and accelerateddepreciation provisions, after
which it cedesownership to the local partners
(initial minority owners).

In the caseof suchaflip, an LLC is probably the
preferable businessmodel. This is becauselLLCs
are not tax-exempt, and their ability to assign
the PTC to someoneelsedoesnot createthe
precedentof conferring a federaltax credit to
an exempt institution. Under new federalenergy
legislation, agricultural coops can now apportion

and passthe PTC throughto their members.

All Incentives Considezd: A Simulation
Model

Although other ownership arrangementsand
trading schemescan be envisioned, we focus

on amodeling exerciseto determine the

relative significanceof four discrete examples
of ownership structuresand incentives. After
describingthe baseassumptions we will analyze
the following scenarios:

(1) A MinnesotaFlip LLC scenariowith an
outside passve investor.

(2) A Multiple Local Owner LLC scenariowith
somepassve income.

(3) Cooperative ownership under status quo
ante conditions, prior to passageof federal
energy legislation.

(4) Cooperative ownership after passageof
legislationallowing the PTC to be setagainst
co-op members’ ordinary income.

The model determines how investmentsin
physically identical wind turbineswould perform
financially with various ownership modelsunder
the statedassumptions This analysis helpsus
understandthe overall motivations of investors
in wind turbines, aswell asthe willingness of
bankers to financethe projects. We describe



individual assumptionsand resultsfor
Minnesota Flips, Multiple Local Owner LLC, and
cooperative wind ownership modelsunder the
status quo ante and under new energy legislation.

In eachscenariothe differencesin Net Present
Value (NPV) result from the timing and
magnitude of the cashflows or utilized credits
in the project and the opportunity by companies
and individualsto usevarious payments,
credits, and depreciation methodsdue to their
marginal tax rates The MinnesotaFlip and
Multiple Local Owner LLCs can qualify for the
Minnesota SmallWind Incentive Payment of
1.5 cents per kilowatt-hour, unlike the co-op
ownership models In addition to receiving this
stateincentive, the Minnesota Flip and Multiple
Local Owner LLCs have a greater opportunity
to useacceleratedcost recovery and the

PTC. A combination of thesefactors and a
lower payment level of the Renewable Energy
Payment Incentive (REPI)put the cooperatives
at a disadvantagecomparedwith the Minnesota
Flips and Multiple Local Owner LLC models
Favorable economicsoccur whenwind projects
receive grants suchas USDA Section9006
grants. In some cases the lack of suchgrants
canruin the financial viability of a proposed
wind project.

Co-opsare cleary at a disadvantage even

when allowed to passthrough arevised PTC

to members. NPVsare still lower for the coops
than for the MinnesotaFlip ownership models
and Multiple Local Owner LLCslargely due to
the lower marginal tax ratesassumedfor co-op
members. If new-style agricultural co-opswere
formed by wealthierindividuals with greater
opportunity to usethe PTC, higherreturns could
result. However, sucha new style of co-op
might lose the advantageof retaining and later
selling tradable renewable credits or GreenTags
in the course of negotiating power purchase
agreements

Overall, the modeling exercisessuggestseveral
conclusions First, the PTC is a critical and
necessay incentive, which could be made
evenmore usefulby extendingit and targeting
it to locally basedentities. Second,despiteits
importance, other incentivesincluding USDA
Section9006 Rural Developmentloansand
grants, attractive purchaseprices, state wind
incentive payments and GreenTagsall play a
potentially important role. Third, for a variety of
reasons LLCsfare better than cooperativesin

packagingtheseincentivesto generatefavorable
returns, althoughrecently enactedprovisions
targetedat co-ops may help level the playing
field.

Fiscal Impacts

As noted above, U.S wind power developments
have beenseriously hamstrung by the erratic
availability of the PTC due to Congressional
reluctanceto embracelonger term extensions
This reluctanceis basedin large part on

fears of rising fiscal burdensin the face of
current deficits. If federallegislationwas
enactedthat madethe PTC available for a
reasonale period of time (6 t010 years), wind
prospectors, contractors, bankers, landowners,
and potential passie investors could better
organizeinvestmentgroupsto usethe PTC

in conjunction with other state and federal
incentives But this extensionneedsto account
for the fiscal implications of expandedPTC
use Accordingly, we estimatefiscal impacts
basedon historical growth ratesin installed U.S
windpower capacity and assumedexpansion

at the 2005rate of 2,500megawatts a year.
Foregonetaxesrise from $101 million in 2005to
$428million in 2013.

An alternative estimate can be calculatedbased
on the 18 percent per year annual growth

in wind capacity requiredto meetthe U.S
Department of Energy statedgoal: 100,000
megawatts or 6 percentof U.S capacity from
wind by 2020. The more ambitious goal of
installing 6 percentof U.S generatingcapacity
with wind by 2020thus hasa greater fiscal
impact after 2012, reachingroughly $720million
in 2015.1n either scenariq however, total taxes
foregoneare substantially lessthan $1 billion,
quite smallin relation to the trillion-dollar U.S
budget, or the hundredsof billions projected

in Social Securityand Medicaid costs And

the taxesforegoneare not simply lossesto the
U.S Treasury—they representan investment
in wind energy with manifold public benefits
Theseinclude both enhancedenergy security
and environmental quality, coupled with rural
developmentand employment. Whenthese
public and private benefitsare tallied, the less
than $1 billion in taxesforegoneappears to be
a cost-effective investmentin America’s energy
future.



Transmission Constraints orWind
Expansion

Evenif PTC reform is undertakenin the

ways discussedin this paper, additional wind
energy developmentwill be limited because

of lack of transmissioncapacity in many
areasof the United Statesand rulesthat favor
conventional thermal power plants. In addition,
wind power’s variable nature makesit more
costly per unit transmitted due to the charges
neededto resewve transmissioncapacity for
timeswhenit fails to arrive asanticipated. A
comprehensve long-term plan for investmentin
the transmissiongrid that balancesthe variable
nature of wind power and regulationsgoverning
accessand systemreliability requiresadditional
analysis and investigation.In the sameway

that targetshave beendevelopedby stateswith
respectto renewable energy, tax incentives

can be developedto reward investment

in transmissionassetsthat carry targeted
percentagesof renewable power.



INTRFODUCTION

Wind energy hasgrown from a negligible
energy sourcein the eay 1990sto an increasingy
important part of a national renewable energy
portfolio. Up to 2,500 megawatts are scheduledto
comeon line in 2005, powering the equivalent of
700,000homes At the beginningof 2005, 10 states
had operatingcommunity wind projects, led by
Minnesotawith 17, lowa with 9, Nebraskawith 4,
lllinois, Michigan, Ohio, and South Dakota with 2,
and Colorado, Massachusettsand North Dakota
with 1.1 Evenso, wind accountsfor only about one
tenth of 1 percentof total U.S energy production.
National installed capacity (megawatts) of wind
power grew from 1,525 megavattsin 1990to 2,578
megawatts in 2000,an increaseof 69 percent.
From 2000to 2004, capacity increasedto 6,740

megawatts, another 4,162 megavatts or 160 percent.

Although wind is regarded by many asa minor
energy source it hasprovided power to people
for thousandsof years by filling sails and was
capturedfor power mills and waterworks many
centuriesago, essentialy by combining the idea of
a sail with a rotating turbine. Facedwith growing
costsfor hydrocarbon-basedfuels and legal and
waste-disposalproblemsfor nuclearfuels, wind
appears increasingy attractive. With total U.S
energy consumption projectedto increasefaster
than production through 2025, leadingto increases
in net energy imports from 27 percentof total
consumptionin 2003to 38 percentin 2025, the
importance of domesticrenewables, including wind,
will grow.?

Apart from a growing dependenceon foreign
energy, CO, emissionsby the United Statesare
projectedto increasefrom 5,789 million metric
tons (mmt) in 2003to 8,062 mmt in 2025,an
averageannualincreaseof 1.5 percent® Wind
power produceslittle or no CO, or other emissions
representinga clean alternative to fossil fuels

Wind energy is therefore a potentially
significantinvestmentin both energy security and
reduceddependenceon imported fuels, aswell
asaresponseto the environmental damagesand
climate disruptions increasingy linked to fossil fuel
consumption.In addition, wind energy can help
promote rural developmentand employment. In
stateslike North Dakota, for example (which ranks
1stin developmentpotential but 13th in state-
level production), each1,000megawatts of wind
capacity is estimatedto generate$1 billion in capital
investment,$5.3million in annual property taxes

and nearly 400 indirect and secondary jobs.*

Figur e 1 (pagel19) shows the relative costs
of generatingelectricity from coal, gascombined
cycle facilities, wind, and nuclear power in new
plantsto be built by 2015. Thesecostsare divided
into transmission,fuel, operation and maintenance
and capital, basedon data from the U.S Energy
Information Administration (EIA). Wind compares
favorably in terms of combined coststo both coal
and natural gas A key point is that most of the costs
of natural gasderive from its fuel price, which is high
and rising. Natural gasis projected by the EIA to
have the largestshareof increasein total electricity
generationto the year 2025,from 17 percentin 2003
to 20 percentin 2010to 24 percentin 20255

Thesetrends reflect the fact that natural-gas-
derived electricity hasbeenfavored sincethe 1990s
dueto low capital costs easein siting generators
nearload centers, and potential to capture and
utilize waste heat by other nearby users. But in
contrastto natural gas fuel costsfor wind are
essentialyy zero: its cost structure is dominated
by heavy up-front capital expenditures operation
and maintenance and transmission.Like the large
hydroelectric projects that were built in the United
Statesin the 1930sthroughthe 1960s today’s wind
turbines are capturing power from a renewable flow
resource And, like the hydroelectric projects of
previous decades today’s wind projectsrequire a
high proportion of up-front capital and significantly
higher expendituresfor transmissionper unit of
capacity.

Natural gasderives support from a policy
perspective from the current deductibility of higher
natural gascosts Natural gasproducers are also
regularrecipients of substantialtax credits for
alternative fuels primarily coalbed methaneand
tight sands receving $1.048billion in FY 2000 (the
largestamount received by any domestic source of
energy).® In consideringwind versusnatural gasfor
future power generation,any incentives lowering
wind’s capital, operation, or transmissioncosts
will favor new wind facilities, which will be further
enhancedif natural gasprices continue to increase

Like natural gas the wind power industry has
beenunderminned by state and federalpolicies.

At the state level, they include public investments
to assessstate wind resourcepotential and state
mandatesfor renewable energy purchases Fifteen
stateshave renewable energy funds which are
estimatedto grow to $3.8billion by 20127 Other



incentivesinclude state property and salestax
exemptions, grants and rebates loans and
production incentives®

The reasonfor thesestate incentivesis
to promote local economic developmentand
increasedenergy self-reliance In lowa, for example
MidAmerican Energy announcedin 2004a 310-
megawatt wind project, worth $312million, on
two sitesin north central and northwest lowa. The
compary estimatesthat installing 100 of the 1.5-
megawatt wind turbineswill provide enoughenergy
for 85,000homes create 250 construction and 20
operation jobs, and help move the state toward
its 1,000-megavatt goal of renewable energy by
2010° In Pennsyhania,a Spanishwind energy firm,
GamesaCorporation, hasdevelopedpower purchase
agreementsto sell 400 megawatts of wind power
to Pennsylvania utilities, enoughto power 135,000
homes Gamesas offices and construction effort are
expectedto generatel,000jobs over the next five
years.©

In Minnesota, corporate income tax regulation
allows accelerateddepreciation provisions that
mirror the federalModified AcceleratedCost
Recovery Schedule(MACRS) offering five-year
20 percentdouble-decliningbalanceaccounting
In 2005, the lowa Legislatureenactedrenewable
energy tax credit certificates for wind, which may be
appliedfor refundsof salesor usertaxes A unique
aspectof the lowa program is that certificates for
the credits are issuedby the lowa Department of
Revenueupon application to either the producer
or purchaserof renewable energy basedon
documentedenergy production data. In addition,
eachtax credit certificate may be transferred once
to another party before beingredeemedagainst
salesor usertax liability. The amount of this credit
for wind is 1.5 cents per kilowatt-hour producedin
a 10-year period for facilities placedin service from
July 1, 2005,to January 1, 2011.The lowa statute
limits eligibility to 90 megawatts of nameplate
generatingcapacity!! The lowa program makesit
advantageousfor purchases of renewable energy to
accept and suppott it becausethe tax credits can be
sold to others. Within one week of being offered, the
lowa credits had all beenclaimed.

At the federallevel, the Public Utility Regualtory
Policies Act (PURR) law and evolving Federal
Energy Regulatory Commission(FERC) regulations
compel utilities to accept wind energy and manage
it aspart of the portfolio of power sourcesin their
service areas In 1978, PURFA defineda new class
of energy producer, a qualifying facility, composed
of small-scalecommercial energy producers who

may have surplus power. If afacility meetsFERC’s
ownership, sizeand efficiency requirements utilities
must purchasethis power basedon avoided cost
rates including a subsidycomponent. This hasthe
effect of making qualifying facilities, suchaswind,
more attractive asinvestments In addition, the
USDA offers direct Section9006 grants to rural wind
projects.

However, the single most important federal
incentive to investin wind is the Production Tax
Credit (PTC) of 1.9 centsper kilowatt-hour (adjusted
for inflation), which was extendedin July 2005 until
December31,2007.The PTC is the primary focus
of this study becauseof its centralimportanceto
wind power adoption. It would be fair to say that
the PTC is necessay, but not sufficient, to induce
investmentsin wind generatingfacilities. The PTC
is only one of variousincentives somesponsored
by statesand others by the federalgovernment,
which togetherdefine an investment packagefor
wind. Thesepackagesneedto be structured to take
full advantageof the PTC, which for a variety of
reasonshasproven difficult, especialy for smalllocal
producers and cooperatives As private banksand
legal experts have gainedexperiencein financing
wind projects and negotiating and executing power
purchaseagreementsbetweenwind producers and
utilities, it is increasingy clearthat the incentives
provided by the PTC can be extendedand structured
to ensurethat a diverse set of potential local wind
power investors can fully capture its benefits

This study focuseson six different aspectsof
incentive packagesfor wind.

Firstis a discussionof the needfor alonger
extensionof the PTC (beyond 2007)and a
correspondingneedto benchmaiks to overseeits
application to improve predictability and budget
discipline.

Secondis a discussionof two major methods
that might expandits usefulnessespecialy to those
with insufficient passive income to make useof its
tax shield:the outright sale of tax creditsto other
investors (which for variousreasonsis problematic),
and the assignment of ownership rights between
investorsin a wind power facility in return for rights
to extract the tax benefitsof the PTC.

Third is a discussionof changesin the
assignmentof property rights to a streamof wind
revenuesand tax credits, known in the industry as
an ownership flip.

Fourth is a discussionof incentives over and
above the PTC, including direct income tax credits,
the Minnesota Small Producer Incentive Payment,
USDA Rural DevelopmentGrants and severalstate



and federal accelerateddepreciation opportunities.
Theseare shown on a setof spreadsheet
simulations, demonstratinghow the aforementioned
incentives affect the bottom line of four different
wind facility ownership models

Fifth, we estimate and discussthe fiscal
implications of various alternatives and the offsetting
benefitsof further wind power expansions

Sixth, we considerthe overarching constraints
to wind power due to difficulties in gainingaccess
to the transmissiongrid and suggestfurther study of
this key problem.

THE NEED TO EXTEND PTCs FOR LONGER PERIODS

Neary every wind industry analyst hasnoted
that the Production Tax Credit (PTC) suffers from
its on-again,off-againcharacter The PTC hasbeen
reauthorizedand extendedfor a few years at a time:
too short for investors to plan, organize and finance
many projects. The PTC first expired in 1999, was
extendedby Congressto 2001, expired again,and
was extendedin 2002to the end of 2003.It was
againextendedin 2004 to the end of 2005and had
its most recent extensionas part of the July 2005
energy bill, which extendedit through December
2007.

This on-again,off-againcharacterhasseverey
affected the operationsof wind industry firms,
ranging from manufactureis of turbinesand
componentsto wind facility construction crews and
wind prospectors and developers. Higher capital
costsand feesare the consequencesLars Moller,
presidentof DMI Industriesand a wind industry
leader, noted that this tax treatment hasled to aloss
in industry momentum and a boom/bust pattern
of investmentleadingto increaseduncertainty,
shortagesof key equipment,and addedfinancial
risks*? Figur e 2 (page19) shows the effect of this
policy on U.S wind capacity installation, which has

proceededin fits and starts. Terry Hudgensof PPM
Energy estimatesthat the on-again,off-againPTC
may have addedas much as 20 percentto wind
power costs?!®

The Wind Energy Associationand other groups
suchasthe American Corn Growers have regulary
called for longer extensionsof the PTC to permit
areasonale investmenthorizon. Although the
PTC hasbeenextendedto December31, 2007,the
next reauthorizationand extensioncould be for up
to adecadeif Congressand the Presidentagree.
However, along-term extensionof the PTC may
induce anxiety on the part of thoseworried over
its budgetimplications, including deficit hawks in
Congressand the CongressionalBudget Office
(CBO). Yet, thereis no reasonsuchan extension,
say for 6 to 10 years, could not be accompaniedby
two- to three-year benchmarks in which total use of
the credit is appraisedand its fiscalimpactstallied
by the CBQ If theseimpacts exceedcircuit-breaker
levels PTC availability could then be rationed. This
provision would assurea longer term commitment
to PTC usewhile controlling budgetexposure The
fiscalimplications of long-term extensionof the PTC
arediscussedin a later section of this paper.

SALABILIY AND ASSIGNABIYIOF PRDUCTIONAK CREDITS

The PTC is usable (like accelerateddepreciation)
only to project owners with tax liability. This has
limited wind developmentprojects for entities that
are nontaxable, suchas cooperatives nonprofits, and
publicly owned utilities, which have beendisallowed
from making use of the 1.9 cents per kilowatt-hour
PTC credit or the accelerateddepreciation provisions
of federallaw relating to wind projects. Co-opsand
other nontaxable entities have had accessto an
alternative federalincentive, the Renewable Energy
Production Incentive (REPI).However, REPlis
subjectto annual Congressionalappropriations,
unlike the PTC, which hasno budgetline item andis
guaranteedfor 10 years.

In order to fully exploit the PTC, a firm must
have a substantialtax liability not subjectto the
Alternative Minimum Tax (AMT). This hasthe effect
of excluding many potential investors, especialy
smallerlocal entities, and hasconcentrated PTC
benefits in the handsof a few large firms with
passie income who have aggressively courted wind
developmentpartners. Theselarge firms are led by
Florida Power and Light, American Electric Power,
PacifiCorp, and Shell?* The inability to usethe PTC
and accelerateddepreciation due to a lack of passie
income hasdiscouragedinvestmentin wind projects
by many individuals and partnershipsat the local
level.



Bolinger, et al., (2004),estimatethat a 1.5-
megawatt wind project with a 33 percentwind
capacity factor will allow a PTC of about $85,000
on averagefor 10 years. Over the first six years,
accelerateddepreciation provides a comparable
tax savings. To fully utilize thesecombined tax
advantages a minimum tax liability in the range of
$100,000to $200,000in eachof the first six years
is required, which fits few taxpaying entities other
than large firms. Evenif tax liability is increasedby
spreadingownership acrossmany local investors, an
additional hurdle is that returns from wind turbines
are treated as passive income only if the investor
is not involved in day-to-day management!® This
regulation requiresthe investor to have other passive
income (suchasrental income but not interestand
dividends)againstwhich to claim the PTC. It cannot
be claimedto offsetactive or ordinary income.
Becausemost individuals or small firms do not have
large levels of passive income, useof the PTCis
further limited.

In the face of theseconstraints somehave
calledfor changesallowing the saleor assignment
of the PTC to other entities without the currently
requiredlevelsof passie income. Unfortunately,
outright saleof the creditsis alsorestricted, because
only owners of the wind project can claim the PTC
for federaltax purposes andit cannotbe soldto a
third party unlessthey, too, are project owners.

A recentmeasure introducedin the U.S Senate
asthe Wind Power Tax Incentives Act of 2005

(8715),would assignthe PTC to ordinary, and not
just passve, income. The final passageof federal
energy legislationin July 2005 included provisions
drawn from S715,including an amendmentenabling
individual members of agricultural cooperativesto
receive the PTC.

Specificall, Senateamendmentsto the
Energy Tax Incentives Act of 2005, adopted by
the final conferencecommittee, allow agricultural
cooperatives (althoughnot rural electrical
cooperatives),to passthroughthe PTC to members,
basedon their eligibility for patronagedividends?®

In addition, separate provisions provide rural
electric co-ops (RECs)and public power systemswith
CleanRenewable Energy Bonds with advantages
designedto level the playing field for entities, such
asRECs that were previously ineligible for the PTC.
Thesebondscan be offered by qualified lenders such
asthe National Rural Utilities Finance Corporation
and CoBank.Instead of paying interestasit doeson
a conventional bond, the federalgovernment pays
atax credit to the bondholderin lieu of interest,
which can then be deductedfrom total income tax
liability. Thesebondswill becomeavailable for two
years beginningJanuary 1, 2006, subjectto an $800
million limit, no lessthan $300million of which is
reserved for RECs!” One expert estimatesthat with
thesebonds RECsmay capture 75 percentof the
value of the PTC received by large passve investors
on many wind projects.*®

PROPERY RIGHTS ANDVWINERSHIP BLES: FLIPS ANDC&

Sincethe PTC hasrequired those benefiting
from its provisionsto be owners with sufficient
passve income to offsetit, an alternative to outright
saleof the credit to non-owners is a shift in the
right of ownership itself. The financial importance
of the PTC hasled to innovative ownership models
calledflips, which are a creature of the constraints
discussedabove. A flip occursin a community wind
project when an equity partner with passive income
becomesthe majority owner in the early phasesof
awind project. In the first 10 years, for example the
outsideinitial majority owner extractsthe bulk of the
tax benefitsof the PTC and accelerateddepreciation
provisions, after which it cedesownership backto
the local partners (initial minority owners).

This arrangementoriginated in Minnesotaand
is known asthe MinnesotaFlip. A local farmer-
landowner (or a group of them) forms a limited
liability corporation (LLC) with an outside party
(normally a C-corporation) able to usethe PTC and
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other tax benefitsdueto its levels of passive income.
The local partner(s)in the LLC become1 percent
equity holders, while the outside corporate partner
contributes 99 percentof equity (althoughthe LLC
maintains51 percentof voting rights). Over the
first 10 years, all revenuesand tax benefitsaccrue
according to a 1 percent/99 percentsplit. The LLC
may also pay the local partners a managementfee.
Onceall the PTC credits have beenreceived (at the
end of 10 years), ownershipflips to 99 percent/1
percent, at which time the corporate partner may
sell out its remaining 1 percentshare or presewne

it asevidenceto the IRSthat it hasalong-term
investmentinterest. After the flip, the local owners
in the LLC canrun the wind facility for the rest of
its usefullife (another 10 or more years), continuing
to sell power to a utility often undera smallwind
tariff. Bolinger, et al., (2004, p. 78), estimatethat a
1.5-megavatt wind project under this arrangement
would generatereturns of about 15 percentto the



corporate owner and 87 percentto the local LLC
members.

An alternative arrangementis known asthe
Wisconsinflip, in which local partners provide debt,
rather than equity, in support of the project.?® In
this case(implementedin few casesto date),the
local investors raise funds by selling sharesin an
LLC, then loan thesefundsto the outside corporate
investor, which contributes both equity and its own
debt (from a commercial lender)to financethe
project. The corporate investor owns the project
outright for the first 10 years and extractsthe PTC,
depreciation benefits and all revenues Meanwhile, it
services the commercial debt on the project. It fully
repays the commercial loans but pays only interest,
not principal, on the loan from the LLC. At the end
of 10 years, the corporate entity takesthe principal
amount of the LLC’sloan as payment for the project,
which becomesthe property of the LLC, free and
clear. This ownership structure may be better at
attracting multiple local investors, who benefit

in the first 10 years from tax deductible interest
payments. In the next 10 years, the new LLC owners
receive all project revenuesand can use straight-
line depreciation starting in year 11 with the basis
determined by the principal on the original loan to
the corporate investor. The internal rates of return
on a 1.5-megavatt facility estimatedby Bolinger,
et al., for the Wisconsinflip are 15 percentfor the
corporate investor and 10 percentfor the local LLC
members.2°

In the caseof either the Minnesotaor Wisconsin
flip, an LLC is probably the preferable form of
organizationalarrangement.This is becauselLLCs
are not tax-exempt, and their ability to assign
the PTC to someoneelsedoesnot createthe
precedentof conferring a federaltax credit to an
exempt institution. Under the provisions of the new
energy legislation, agricultural co-opscan now also
participate in the PTC, and rural electric co-ops
(RECs)can make useof CleanRenewable Energy
Bonds

ALL INCENTIVES CONSIDERED: A SIMONAMODEL

Although other ownership arrangementsand
trading schemescan be envisioned, we focusin this
sectionon a modeling exerciseto determine the
relative significanceof four discrete examplesof
ownership structuresand incentives. After describing
the baseassumptions we will analyze the following
scenarios:

(1)
()
®3)

MinnesotaFlip LLC scenariowith an outside
passve investor

multiple local-owner LLC scenariowith some
passive income

cooperative ownership under status quo ante
conditions, prior to passageof the new energy
legislation

cooperative ownership after passageof new
federallegislation allowing the PTC to be set
againstco-op members’ income

(4)

The simulation model that will be usedto
gaugethe impact of differenttax and investment
incentives on arepresentative wind power facility
is an investmentmodel appropriate for decision-
making with long-lived assets The model represents
the capital cost of a singlelarge wind turbine and the
associatedincome and expensestreamsthat can be
expectedover the life of that investment,assumedto
be 20 years. The model yields the following results:

11

(1) net presentvalue (NPV) of the project

(2) averagecost per kilowatt-hour of electricity
producedby the wind turbine

(3) internal rate of return (IRR)of the project

The model is basedon certain assumptions
which include the following:

(1) capital cost of wind turbine, associated
easementslegal agreements power purchase
agreements etc., of $1.65million in all casesfor
a 1.65-megavatt capacity

(2) residualsalvagevalue of the turbine at the end
of its economic life of $161,000

(3) assumedeconomiclife of 20 years

(4) capacity factor for the wind site of 35 percent of
nameplate

(5) power purchasedat 3.3 cents per kilowatt-hour

(6) discountrate of 12 percent
In all scenarios it is assumedthat the wind

power project is undertaken with 30 percentequity

and 70 percentdebt and that sufficient passve
income is presentto fully usethe PTC. Again, it must
be emphasizedthat only eamings on nonwind assets
accrue PTC valueto the project. The interestrate is
assumedto be 7 percentper year for a 10 yearloan

with equal principal retirementin eachof the 10

years, all typical terms offered by bankers today.



The model demonstratesthe economic
attractivenessof siteswith higherwind capacity
factors due to favorable topography and wind
currents. When the capacity factor is lowered from
35to 30 percent,for example the IRR for eachof
the four casesfalls from 14.56,12.44,5.86,and
10.90percentto 10.92,9.04,3.32,and 7.86 percent,
respectiely. The scenariosprice electricity at 3.3
cents per kilowatt-hour, which is the small distributed
wind generationpurchasetariff widely usedby
Xcel Energy in Minnesota?! In other parts of the
country, lower power purchaseprices have been
offered and have proven unattractive to investors,
particularly when lacking stateincentives In the
four scenariosanalyzed, dropping the purchase
price to 2.5 cents per kilowatt-hour and dropping the
Minnesota SmallWind Incentive Payment effectively
converts the NPV to negative levelsin all cases
Wind site capacity factor would have to riseto a
rather unrealistic47 percentto overcomethe lower
power purchaseprices of 2.5 cents per kilowatt-hour
and maintain a 12 percentIRRin the caseof the
most favorable ownership model. This hasimportant
implications for statesnot offering incentivesfor
wind developmentand suggeststhat in states
without them, locally basedprojects are unlikely.

The model also allows for various assumptions
conceming interestratesaswell as depreciation or
costrecovery methods Hence, net cashflows from
operations useof depreciation, and the receiptand
useof PTCs USDA grants, GreenTags and other
incentive payments can all be represented.USDA
Rural DevelopmentLoansunder Section9006 are
often soughtand received by flips, multiple-local
owner LLCs and cooperatives and may representup
to 25 percentof project cost excluding cost of land 2
When Section9006 grants are received, the PTC for
the recipient project is reducedby an amount equal
to half of the grant.2® The selecteddiscountrate is
appliedin eachof the scenariosto representthe
time preferenceof the investors asopposedto the
interest rate a banker might decideto charge

The model thus determines how investments
in physically identical wind turbines would perform
financially with various ownership modelsunder
the stated assumptions This analysis helpsus
understandthe overall motivations of investorsin
wind turbines aswell asthe willingnessof bankers
to financethe projects. In order of presentation,we
shall describeindividual assumptionsand results
for Minnesota Flips, Multiple Local Owner LLCs,
and Cooperative wind ownership modelsunder
the status quo ante and status quo post enactmentof
2005energy legislationallowing PTC useto be set
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againstordinary income in the caseof agricultural
cooperatives

Minnesda Flips
The following assumptionsapply to a facility

under the MinnesotaFlip scenarioshown in Figur e
3 (page20):

(1) The project receivesand totally usesthe PTC of
1.9 cents per kilowatt-hour available to majority
owners.

(2) The project receives MinnesotaWind Incentive

of 1.5 cents per kilowatt-hour paid for the first

10 years.

GreenTagsare assumedto be traded away in a

power purchaseagreement (PFA).

No USDA grants suchas Section9066 grants are

received.

(5) Thevalue of Modified AcceleratedCost
Recovery System(MACRS)over and above
straight-line depreciation for 20 years is shown
in the first 6 years of the project and is assumed
at 35 percent, reflecting the high marginal tax
rate of majority owners.

3
“4)

Multiple Local Ownes LLC (Without USB Grant)

The following assumptionsapply to a facility
under the Multiple Local Owner LLC scenarioshown
in Figur e 4 (page?2l):

(1) The project receivesand totally usesthe PTC of
1.9 cents per kilowatt-hour available pro rata to
all ownersin the LLC (sameasFigur e 3).

The project receivesthe Minnesota Wind
Incentive of 1.5 cents per kilowatt-hour paid for
the first 10 years (sameas Figur e 3).
GreenTagsare assumedto be traded away in

a power purchaseagreement(PPA) (sameas
Figur e 3).

No USDA grants, suchasthe Section9066
program, are assumedto be received (sameas
Figur e 3).

The value of 10-year straight-line depreciation
taken above 20-year straight-line of the assetis
$23,100in eachof the first 10 years with a 28
percentmarginal tax rate of the LLC owners
(different from Figur e 3) becausewe assume
few of the local owners are at a marginal tax
rate of 35 percent.

)

3

4

®)

Cooperatie Status QuoAnte

The following assumptionsapply to a facility
under the cooperative status quo ante scenarioshowvn
in Figur e 5 (page22):




(1) The project is assumedineligible for the federal
Production Tax Credit of 1.9 centsper kilowatt-
hour.

(2) The project is assumedineligible for the

Minnesota Small Producer Incentive Payment of

1.5 centsper kilowatt-hour.

GreenTagsare much more likely to be flowing

into the handsof the co-ops althoughthey are

not representedin the status quo ante due to
poor developmentof this market. An alternative
scenariowasrun with the saleof GreenTags
valuedat 1 cent per kilowatt-hour for 20 years,

shown in the summary table (Figur e 7).

The project receivesand can usethe Renewable

Energy Production Incentive (REPI)for the

first 10 years of the project, which is assumed

to be received at 80 percentof the 1.9 cents

per kilowatt-hour paid on the PTC. (Thisis due

to the erratic appropriations and necessay

percentagecuts applied due to esteblishment

of additional co-op wind capacity exceeding

appropriation.)

The project is assumedto depreciate the wind

turbine over 15 years with the straightline

method, resultingin a $5,500value for eachof
the first 15 years basedon a 20 percentmarginal
tax rate of the co-op members of arural
electrical co-op (REC).

®3)

(4)

(5)

Agricultural Cooperatie Able to Assign PT
Members

The following assumptionsapply to a facility
under a cooperative scenarioin which the qualified
agricultural cooperative is able to usethe PTC,
apportioning the PTC pro rata among shareholdes
in the cooperative, shown in Figur e 6 (page23).
BecauseCleanRenewable Energy Bondsare
unavailable until 2006, we model only the pass
through provisions of the new energy legislationfor
agricultural cooperatives

(1) At the top of the worksheet,below the
assumptionsfor equity, debt, and interest,a new
variable is presented,which is the percent of
PTC utilized. In the example a 75 percentusage
level wasassumed.In other words, 75 percent of
the co-op members could usethe PTC if the full
PTC credit is returned to the co-op members. If
taxpaying co-op members had low incomes this
assumptionwould be too high. Alternative rates
of PTC usearereported in Figure 7.

(2) FederalPTCsof 1.9 cents per kilowatt-hour are
assumedto be available for the first 10 years.

(3) The co-opsare assumedineligible for the
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Minnesota SmallWind Incentive payment of 1.5
cents per kilowatt-hour.

(4) GreenTagsare assumedto be received and sold
for 1 cent per kilowatt-hour.

(5) The REPIpayment is not shown becauseit is
assumedthat co-opswould be asked to choose
to receive either the REPIlor a reformulated
PTC.

(6) The wind turbine is assumedto depreciate over
15 years with the straight line method, resulting
in a $5,500value for eachof the first 15 years
basedon 20 percent marginal tax rate of the co-
op members.

As shown in Figur e 7 (page24), all of the
scenariosresultin electricity costing the same
amount from sitesof equal capacity factor and
investmentcosts The differencesin Net Present
Value (NPV) result from the timing and magnitude
of the project’s cashflow or utilized credits and the
opportunity by companiesand individualsto use
various payments, credits, and depreciation methods
dueto their marginal tax rates The Minnesota
Flip and Multiple Local Ownership LLCs have the
opportunity to qualify for the Minnesota SmallWind
Incentive Payment of 1.5 cents per kilowatt-hour,
unlike the co-op ownership models In addition to
recekiving this state incentive, the MinnesotaFlip
and Multiple Local Owner LLCshave a greater
opportunity to useacceleratedcost recovery and
the PTC. A combination of thesefactors and a lower
payment level of the REPIput the cooperatives at
a disadvantagecomparedwith the MinnesotaFlips
and Multiple Local Owner LLC models Favorable
economicsoccur whenwind projects receive grants
suchas USDA Section9006 grants. In some cases
the lack of suchgrants can ruin the financial viability
of a proposedwind project.

In contrast, co-opsshouldlogically have
greater opportunity to retain and later sell tradable
renewable credits (GreenTags)comparedto
the Minnesota Flips and Multiple Local Owner
LLCs althoughthe market for theseis somewhat
undevelopedat this time. Our modeling shows how
GreenTagscan contribute to financial viability over
the assumed20-year life of a project. The value
and importance of GreenTagswill be increased
asmore statespassrenewable energy standards.

If the United Stateswere to adopt climate change
targetslike the Kyoto Accord, the value of Green
Tagswould be further enhancedbasedon the ability
to trade thesevouchers. Any of the models may be
eligible for USDA 9006 grants, which would enhance
the NPVsof the baselinescenarios



Co-opsare clearly at a disadvantagewith
respectto the lower paymentsreceived under the
REPIprogram than the PTC. Evenif co-opscan now
passthrough arevised PTC to members, NPVsare
still lower for the co-opsthan for the MinnesotaFlip
ownership modelsand Multiple Local Owner LLCs,
largely due to the lower marginal tax ratesassumed
for co-op members. If new-styleagricultural co-
ops, rather than RECs were formed by wealthier
individuals with greater opportunities to usethe
PTC, higherreturns could result. However, such
a new style of co-op might lose the advantageof
retaining and later selling tradeable renewable
credits or GreenTagsin the course of negotiating
power purchaseagreements It is possiblethat the
CleanRenewvable Energy Bondsavailable asof 2006
will make up some of this ground for RECs

Overall, the modeling exercisessuggestseveral
conclusions

First, the PTC is a critical and necessay
incentive that could be made evenmore useful by
extendingit and targeting it to locally basedentities.

Second,despiteits importance, other incentives
including USDA Section9006 rural development
loansand grants, attractive purchaseprices, state
wind incentive payments, and GreenTagsall play a
potentially important role.

Third, for a variety of reasons LLCsfare better
than cooperativesin packagingtheseincentivesto
generatefavorable returns, evenunder new federal
legislation allowing pass-though of the PTC to
agricultural co-op members.

FISCAL IMRCTS

As noted above, U.S wind power developments
have beenseriously hamstrung by the erratic
availability of the PTC dueto Congressional
reluctanceto embracelonger term extensions
This reluctanceis basedin large part on fears of
rising fiscal burdensin the face of current deficits.

If federallegislationis later enactedthat makesthe
PTC available for a reasonale period of time (6 to
10 years), wind prospectors, contractors, bankers,
landowners, and potential passive investors could
better organizeinvestmentgroupsto usethe PTC in
conjunction with other state and federalincentives
However, suchan extensionwould needto account
for the fiscalimplications of expandeduseof the
PTC.

Accordingly, we estimatefiscalimpactsin this
section basedon historical growth ratesin installed
U.S windpower capacity and an assumedexpansion
at the 2005 rate of 2,500megawatts a year. We then
estimatethe amount of wind energy expansionin
the United Statesover the 10-year duration of PTC
payments. Assuminga 30 percent capacity factor for
all facilities, we estimatethe megawatt-hours that
could potentially receive the PTC. After applying an
assumedrate of inflation, we calculate the maximum
taxesforegonedue to the PTC. We also assumethat
the population of taxpayers who usethe revised
PTC hasa marginal tax rate of 35 percent.Figur e
8 (page24) shows estimatesbasedon a steady
growth rate in windpower of 2,500 megavatts per
year, basedon an inflation rate equalto the previous
10 years (2.17 percent),and heavy participation (95
percent) by individuals and businessesvho can use
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the PTC to reducetaxesat their 35 percentmarginal
tax rates Total taxesforegonerise from $101million
in 2005to $428million in 2013.

An alternative estimate can be calculatedbased
on the 18 percent per year annual growth in wind
capacity required to meet the stated U.S Department
of Energy goal: 100,000megawatts or 6 percent of
U.S capacity from wind by 2020.Figur e 9 (page?25)
comparesthe first and secondestimates:a steady
increaseof 2,500 megawatts per year versusthe
18 percentcompoundedrate necessay to reach
100,000megawatts of capacity by 2020.1n 2012,the
fiscalimpact of the 18 percentgrowth rate exceeds
that of the steadygrowth rate of 2,500megawvatts
per year due largely to its compoundednature. The
more ambitious goal of installing 6 percentof U.S
generatingcapacity with wind by 2020thus hasa
greaterfiscalimpact after 2012, reachingroughly
$720million in 2015.

In either scenariq however, total taxesforegone
are substantialy lessthan $1 billion, quite smallin
relation to the $1 trillion U.S budget. And the taxes
foregoneare not simply lossesto the U.S Treasuly—
they representan investmentin wind energy
with manifold public benefits Theseinclude both
enhancedenergy security and environmental quality,
coupledwith rural developmentand employment.
When thesepublic and private benefitsare tallied,
the lessthan $1 billion in taxesforegoneappears to
be a cost-effective investmentin America’s energy
future.



TRANSMISSION CONSAINTS ON WIND EBSION

Evenif reform of the PTC is undertaken in the
ways discussedin this paper, additional wind energy
developmentwill be limited becausemany areas
of the United Stateslack transmissioncapacity and
rulesfavoring conventional thermal power plants.
Kilowatt-hours generatedfrom wind face higher
transmissioncosts becausewind power generation
is widely dispersedand the bestwind resourcesare
often far from significantload centers. In addition,
wind power’s variable nature makesit more costly
per unit transmitted due to the chargesneededto
resewve transmissioncapacity for caseswhenit fails
to arrive asanticipated >

Technicaland regulatory solutions are being
investigatedby others to help overcome constrained
transmissioncapacity for wind. In the technical
area,severalcompaniesare developingimproved
conductors that have the capacity to carry two to
three times the power loads of conventional cables
through constrainedportions of the grid on existing
towers. However, theseconductors are most likely
to be usedto carry power short distancesin densey
populatedurban areas sincethey are currently three
times more expensie than traditional cable. Another
technical approachis to improve wind forecasting
to anticipate the amountsthat establishedwind
turbineswill generateand have available for
transmission,hour by hour and a day or more in
advance

Coupledwith better forecastingof wind power,
revisedregulationsfor resewing transmissionline
capacity for wind can cut transmissioncostsand
relieve the penalty chargesthat wind generators
must often pay when unable to utilize a firm request.
Among the alternatives are the development
of hourly firm point-to-point and curtailable, or
conditional, firm transmissionproducts. An example
of a FederalEnergy Regulatoly Commission(FERC)-
approved improvementin this regard occurred in
Texaswith El PasoElectric Compary, which offers
hourly firm point-to-point transmissionservice
on its system.This reform freesup transmission
capacity that would otherwise not be available for
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wind power.? In California, FERC approved the
exemption of wind from hourly imbalance penalties
in exchangefor monthly netting of imbalancesin
return for centralizedwind delivery forecasting
Thesetwo examplesof regulatory reforms in states
with substantialwind generationwould undoubtedly
be helpful in other parts of the country aswell.

Wind power developmentalso requiresrobust
and forward-looking regional transmissionplanning
that addressedransmissionconstraintsin high
wind resourceareasand integratesthe delivery of
wind power into regional transmissionplanning.
Substantialnew high-voltage transmissionrequires
at leasteight years to develop while wind plant
developmentcan take lessthan 12 months. Projected
wind developmentneedsto be aggregatedahead
of purchaseagreementsfor usein transmission
planning. In severalareasof the country, including
the Midwest, regional transmissionorganizations
(RTOs) have included significantamountsof wind
power in their comprehensve transmissionplanning
process This is particularly important given the
growing number of statesthat have setgoalsand
requirementsfor a certain percentageof electric
power to be producedfrom renewable resources

In conclusion,the United Stateshasvastwind
resourceswaiting to be developed.The architecture
of the North American transmissiongrid and the
rulesthat have governed it were not createdfor a
variable, renewable energy sourcelike wind. As a
result, transmissionconstraints can be deal-brealers
for wind projects on numerous siteswith otherwise
excellentresources evenwith areformed PTC. A
comprehensve long-term plan for investmentin the
transmissiongrid that balancesthe variable nature
of wind power and regulationsgoverning access
and systemreliability requiresadditional analysis
and investigation.In the sameway that targetshave
beendevelopedby stateswith respectto renewable
energy, tax incentives can be developedto reward
investmentin transmissionassetsthat carry targeted
percentagesof renewable power.
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Figure 1 Levelized electricity costsdr new plants 2015
Source: Energ Information Agency, Annual Energy Outlook 2005, Market Trends - Electricity Demand and Supply
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Figure 4. Wind turbine prduct

by Douglas GTiffany, Dept. of Applied EconomicsUniversity of Minnesota
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Figure 5. Wind turbine prduct

ty of Minnesota

iversi

by Douglas GTiffany, Dept. of Applied Economicsin

€$1.960+S.x$' 788.0$-$%0x$IN

SMO|4 yseD "0sig SAneINWNY
1B9A JO MOJ4 yseD "osiq
*duPOxN-Bix SN

uaxe] uonepaideq

sasuadx3 BunesadQ [ejoL
1ed }saiau|
ny /Buunoooy

soxe] Apadoid

abes [eoujoaly

Rueiep @ soineg

(1dnueju| "sng + spiezeH) aoueinsu|
soueuajuiB @ SuoneledO
-$-0$#934:)0) 2%$HC

SHPaID 10 BNUSASY [BJ0L
19SSy S 2A0qy uaxe [ ideq Jo'[eA
jueln “dojersq einy Yasn

(NW) JuswAed Jaonpoid |ews
(|esapa4) YPaID XeL uoKoNpoId
paseyoingd Jamod

“)H$%ix%6.4$ 0$($1

sainyipuadx3 [epde) [ejo|
asuadxg [eroway/enje) aberles

S8UIT JOpas UoISSIWSURI |
uolje|[ejsu] @ duIgN| ‘JOMo ]
$994 UOJJOBULODIBIU|
aseyoingd Jamod --[ebe

) Joj -[eba]

uonebnsanu| a)ig

-$%" JHO$HOA V8. )#73i

(-) 1500 [erOWSY/(+)aN[eA sBeAes
Jojoe Junoosig

1aMOd PaseydInd 1o} 9olid
uoionpold [enuuy

QYIS puIM Jo Jojoe Aeded
Ayoede) auiqin| puipy

005'SLL$ 00S'SLLS 00S'SHLS 00S'SLLS 00G'GLLS 00S'GLLS 00S'GLL$ 00S'SLLS 00S'SLLS 00S'SHLS
00§'GLL  000°LEZ  00S'9¥E  000'Z9% 00S°ZLS 000°€69 00S'808 00026  00S'G6E0‘L 000'GSL'L
125065
>< : a: o a: v: & < > 3 [¢ el 9 v ® 12 < : 78).)0=
6/7'6G0'L 990°LE0°L LE6'ZLO°L LEZ'E00'L T9L'986 OLE'B96 ZSO'OV6 88E'TC6  CLT'GE8 GLL'V98 989068 LGE'0LL LBO'GOL BES'9E9 €VLTIS 68LYBY 96L°00F SEGTIE  OEV'BIT  ¥TSTHL
€ir'8c  62l'El  SOLVL 0LVl Op¥'8L  ¥99'lZ  v9T¥Z  9LL'Lc  LEY'OE  680'VE  GEE'09  099'v9  €SL'69  SBL'EL  YSS'8L  EBE'E8  ¢9Z'88  860°E6  €L6'90L ¥TS'THL  000°0S9'L-
180'v/C  180'ELL  LBO'ELL  LBO'ELL  1BO'ELL  18G'8LL  18S'8LL 18G'8LL  18G'8LL 18G'8LL LBE'Z8L Q0E'6LL LZZ'LLL  9EL'E9L  LGO'SSL 996'OVL  188'8EL 96L°0EL  LLL'VEL 920'9ZL  000°0S9'L-
0v0'S6  080'06} 080°06L 008'OLE  000°8ZS  000'0EE
000'59}  000'G9}  000°G9L  000°S9L  000°G9 000°S9L 000°G9L 000°G9L  000°G9L  000°'S9L
000'0LL 000044 000'0LL  000°0LL 000°0LL 000‘OLL 000°0LL 000'0LL 000'0LL 000'0LL 000'0LL 000°0LL 000°0LL  000°0LL  000°0k}
00578 00578 00578 00578 00578  00S'Z8  00SZ8 00578  00S'Z8 00§28 0028 00SZ8  00SZ8 00528 00578 00578  00SZ8 00S'Z8  00S'Z8  00SZ8
€98'6G  €98'ES  €98'ES  €98'ES  €98'ES  €98'ES  €98'€S  €98'ES  €98'ES  €98'ES  BY6'LO  €€0'0L BLL'SL  €0T'98  88Z'6  €LE'TOL 8SY'OLL €¥G'BLL  82T'SLL  ELE'ETL O
680'8  0LL'9L  SGZ'¥C  OVEZE  STHOY  OLG'8y  GBS'9S  089P9  G9LTL 06808
000°} 000°} 000°L 000't 000} 000°} 000't 000} 000't  000'L 000k 000°L 000°L 000°L 000'k  000°L 000'L  000°} 000°} 000°L
0007 000t 000'% 0007 0007 000t 0007 000t 0007 0007 000,  000%  000‘% 000 0007  000'¢  000'%  000% 000y 0007
209 209 209 209 209 209 209 209 109 209 209 209 209 209 209 209 209 209 209 209
000°t 000°} 000°t 000°t 000} 000°} 000't 000} 000t 000° 000k 000°L 000°L 000°L 000k 000°L 000't 000} 000°} 000°L
006'€Z  006'€Z  006'€Z  006'CZ  006'€Z  006'€Z  006'€Z  006'EC  006'€Z  006'€Z  006'€Z  O006'€Z  006'€Z  006'€Z  006'EZ  006'€Z  006'€Z 006'€Z  00S'Zh  00S°Th
000'0L 0000k 0000  000'0b  000°0L  000°0L 0000}  000'0L 0000k  000°0L  000'0L 0000k 0000} 0000}  000'OL 0000k  000'0L 000°0L  000°0L 0000} O
Gee'el  SSe'tl  GGE'El  GGE'El  SSE'tl  GSE'el  GGE'El  GGE'EL  GSE'El  SGE'el  GSE'El  GSE'l  GGE'El  GSE'El  GGE'El  GGE'EL  SGe'el  SGe'el  SSE'el  GSE'EL 0
YY6'99L  YPE'09L  ¥YE'O9L  Y¥E'99L  YPE'99L  YYY'ZLL  bbY'TLL vYY'TLL  bYY'TLL  bYY'TLL  BEE'6YC 6EE'6YC GEE'6YC BEE'GYC BEE'6YC GEE'6YC 6EE'6YT BEE'6YC  6EE'6YC BEEBYT O
005'S 005G 00S'S 00S'S 005'S 00S'S 00S'S 005'S 00S'S 005'S 005'S 00S'S  00S'S 005'S 005G
G68'0/  G68'OL  G68'OL  G68'OL  GB8'OL  G68'OL  G68'0L G68'9L  G68'0L  G68'OL
0
0
YY6'99L  PPE'99L  vP6'99L  vY6'99L  PPE'99L  PPE'99L  vEE'99L  PY6'99L  PPE'99L  PPE'99L  YE'99L  FPE'99L  v6'99L  bEE'99L  PY6'99L  v6'99L  PPE'O9L PPE'99L  PPE'99L  ¥E99L O
000°191- 000°059'}
000°194-
000°8
0007
000809}
000°S
000°S
0007
000°02
>< a: < 3 a ) g v @ P < | v®))0=
00071916
210
698:%$#| 0£€0°08
%98'S 108[01d 10} | %002 _|pebieyd ajey iseislu| 698[006'850°S
£€5620°0 HM 4ad 1500 aBeiany %00°0L 198Q Jo JusdIad
125'06G- 100[01d “IA 0Z 40 AdN %0008 Aynb3 jusosad

2-0.)-'7€0.i

-~ooo-o

pouad Jo pu3 je painey 1950
[ediound [emu|

£5L.%0+S.x$ 78 x0$-$%0x$N

SMOJ4 yseD "0sIg AleINWING
JeaA JO Mol yseD '9sia
*xdu7OxN-Bix SN

uaye] uojeroaided SHOVIN

“Jk g} uoneroaidaq sur-yblens
"Ik G| uoneraidaq sur-yblens
“JK oz uoneroaidaq sur-yblens
-$0.2006$.7/:0.) B)ES%#$T

-oa1daq-ald ‘dx3 BunesadQ |ejo
Ied }salau|
Buipny /Bununoooy

asea pue

saxe| Auadoid

abesn [eoujos|3

Aueuep @ soinieg

(1dnusyu| "sng + spiezey) aoueinsu|
soueusute| B suoesadO
-$-0$#94:M0). B%SHL

S}IpaID 10 aNUBASY (B0

9JI719ssY 1S anoqy uaye] idaq Jo'|ep
Juelg “dojeaaq [einy yasn

(1d3Y) Juaou| ‘poid ABiaug ‘mauay
UM /L0'$ © sBe) usai9 Jo sjes
§10'$® whed Jeonpoid WS N
(les@pa4) Jpal) Xe | uononpold
paseyaind Jamod

“)H$%ix%.0$ 05($1

sainyipuadx3 |epde) |ejo |
asuadx3 [eroway/enie) abenes
anasay 1qaq ‘[ende) Bunjop
Sou|T 49paa4 uolssiwsuel |
UoNE|[eISU| B BUIGN ‘JOMO.
$994 UoiOBUUOdIBIU|

aseyoingd Jamod --eba

Sl 10} -{eba]

uoneBisaau| 80In0say

-$%" JHOSHO V8.4

(-) 180D [eAOWY/(+)anjep abeAles
J10)0B 4 JUNODSIQ

Jamod paseyoind 1oj 8olid
uoljNpold [enuuy

QYIS PUIM Jo Joje Ajoede)
Ayoeded auiqin] puipy

O’ 5= B +:$0.8%S |

20



lon economics

Figure 6. Wind turbine pyduct

ty of Minnesota
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by Douglas GTiffany, Dept. of Applied Economicsn
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Figure 7 Scenarios of avnership options of wind poduction assds
Relecting utilization of production tax cedits, depreciation, wind incentive payments,Green Tags

IHEYR M HEY " - JOB12HSI"®BA56  7(H'&(-+$8*#"$29$8"#,8(

(M2 < +;38==1>812$ 28 (HFS PSS PSS PSP F PP FS PP S S PSSP @ <;/, AR (016 #+)',-
(2 $<+3$==1>$5HCS P& 1+, # 0(*$$ #)&S-
1 HE3+"$=2D*+SEF("&$==1>$!12$7&* (#S$$ PSS S PSS PSSP S $F S @</, &"HBBo* . 0C*s$ #")++-
L HEB+'$=2DHSEF ("8 $==1>$5:#C$28H(# I"HHYH+$ 0(™*$$ #4) 4
1223H$I#*#,'$,2$-(#">$12$2& " (SK*/ S S SIS SSS$$ @</, &"SLB /(%" # 0(*$$ &,
1223H$I#*#,'$, 28-(#">$5; #CH2&™ (K" 1Y, 4 0(™*$$ Yk
1223HS$I#*#, "B, 2$-(#">$5HCS P&+ H>$I12$2&™ ($K*/' N+#.%+, 0(*$$ -
1223HS$I#*#, "B, 2$-(#' >S5 #HCS2&H (H>$5;#CH 28 (SKH N$*%'&! 0(*$$ ) .-
-10$1223H$5M$%K1$%*"$KCE&, >$?&0$K*>SLNOSP#;+,Q"R 11$.%'.& 0(™*$$ &)$&-
-10$1223H$5M$%K 1$%* $KCE&, >$?&0SK*>$SLOSPH +:Q"R$@<./,&"STB /1"$*%&(+ 0("™*$$ ),
-10$1223H$5M$%K 1$%* $KC&,>$?&0SK*">SUNNOSP#+:Q"R THH(+9%(S( 0(™*$$ #()*.-

Figure 8. Estimation of U.S. fiscal impact of Production Tax Credit in future years
by Douglas GTiffany, Dept. of Applied EconomicsUniversity of Minnesota
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Figure 9. Fiscal impacts of extended wind Production Tax Credit and alternative growth patterns in U.S. wind capacity
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