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Introduction

Over the past decaddean energy has taken on new
Importance as a social and economic priority The industry
cluster has already experienced considerable grqatticularly
in the area of wind power. In fathe US is now the world
leader in wind capacity, and Texas is by far the lagest wind-
producing state in the nation

Wind capacity grew quickly in Texasfrom just 116 MW in
2000 to over 9,400 MW of wind generation instalesdof
yearend 2009 (according to the American Wind Energy
Association—AWEA), with the most recent estimatesahing
10,000 MW. The industry and related sectors lemgmous
potential for the future.

However,expansion of wind generation has outpaced the
capacity of transmission lineswithin the state, and investment
in infrastructure is now needed to assure ongoewgldpment.

The 79th Texas Legislature set forth plans for tgiag
transmission infrastructure to meet growing demandenate
Bill 20 (SB 20) with the identification of Compatie Renewable
Energy Zones (CREZ). These geographic areas dtéte
represent those regions with the highest wind pialenThe
Public Utility Commission of Texas (PUC) then fortauied a
specific set of guidelines regarding both the lefakind
transmission development and the process for anguabntracts.
The construction and development process is now el .
While it is anticipated that wind generation wi# the primary
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source of renewable energy, many of the areasiadhes are
also well suited for solar development.

Increasedransmission infrastructure connecting CREZ with
the ERCOT (Electric Reliability Council of Texas) gid will
allow for greater development and utilization of the state’s
wind energy resources.

As thediversity in fuels used to generate electric powas
enhanced, electricity savings will be realizedue to the ability
to switch among input fuels depending on relatiiegs and
demand conditions. Such savings to consumersasere
economic activity and contribute to economic contpeness.

In addition, as Texas continues to solidify itsganece as a center
for wind power and other clean energy secteubstantial
growth in the clean energy manufacturing clusteis likely.

The positive effects of the CREZ investmbanefit
communities across the state and persons in all vkal of life.

The Perryman Group (TPG) was recently asked totgydhe
economic contributions of wind generation and tnaission
investment resulting from Texas’ CREZ project in a
comprehensive manner. This report presents thdtsed TPG's
analysis.
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HIGHLIGHTS OF STUDY FINDINGS

 The“clean energy” economy has grown considerably acrgs
the US over the past decade and has enormous future
potential. An important aspect of recent growth has bedhen
wind power industry.

» Texas has been the site of much of the new devedopand now
surpasses all other states in terms of total windapacity.
These investments have led to a notable stimulbsistmess
activity in the state.

o The Perryman Group estimated the total impact of
construction associated with these gains in winmhcay
prior to the initial implementation of the CREZtiative to
include (in constant 2009 dollars) $26.1 billiortatal
spending, $12.6 billion in output (gross produat)d
157,728 person-years of employment (full-time eglaat
jobs during the build-out period).

o Ongoing operations of these facilities lead to gaih$1.6
billion in annual total spending, $530.9 millionontput
each year, and 3,876 permanent jobs.

* However, installation of wind generation has ougzhc
transmission capacity in recent years, and thatsa is likely to
worsen without substantial investment in transroissi

« Toalleviate current constraints and accommodate futue
growth, ERCOT is reviewing several proposed transnsision
projects spanning the next five years; one component sf thi
expansion is the recommended CREZ transmissiorsimants
with an estimated cost of around $5 billion speaeily
addressing the transmission of power from windrsiee
regions of the state to population centers witwgng needs for
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power. Obviously, all generation capacity, irretpe of fuel
source, must be integrated into the power griduino
transmission and distribution facilities. Improgitransmission
resources can help maximize utilization of theessatenewable
power capacity.

Texas hagmmense capacity to increase energy production
from wind as well as solar and biomass fuelThe state’s
combination of (1) available resources and capdoitglean
energy production, (2) a strong and growing presemcelated
industries, and (3) an enlightened policy framewgétds the
potential for substantial future growth in the sect

As an outgrowth of this expansion, thtate’s position at the
forefront of installing wind power will encourage
development of wind turbine manufacturing businesse
(which are already beginning to locate in Texasyeal as other
related maintenance operations and associated. firms

In addition,as the mix of fuels used for power generation in
Texas becomes more diverse, cost savings can beested
Economic competitiveness and, thus, developmealss
enhanced.

The build-out of CREZ is predicted to conserve
approximately 17 billion gallons of water annuallyand lead
to reductions in emissions including up to 16% in ©, and up
to 13% in NO,.

Thesebenefits are realized across the entire ERCOT regmg
both near the transmission route and elsewherey &fe also
enjoyed by Texans in many occupations far removet fpower
generation.
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* The Perryman Group foursizable positive economic impacts
of the CREZ transmission investment on business avity .
Impacts were measured for

0 construction and development of the new transnmssio
infrastructure and the wind turbines required toiewee the
newly expanded capacity;

0 ongoing maintenance of the transmission faciliéied wind
turbines, royalty payments to landowners, and sagings
stemming from improved fuel diversity; and

0 potential economic development benefits associattd
solidifying Texas’ position at the forefront of mable
energy were also evaluated.

 Thecombined construction impact of new power transmigen
facilities as well as wind turbine construction fdlowing the
initial implementation of the CREZ initiative on business
activity in Texas is projected to total $30.6 billbon in output
(gross product) and some 383,972 person-years of
employment This economic activity leads mmtable
incremental tax receipts over the development peray TPG
estimates the gains to include about $1.6 billiorof the State
and $329.1 million for various local governments.

* The three major categoriesafigoing effects stemming from
the CREZ transmission investment(operations of the
transmission facilities and wind farms, royaltiasd net cost
savings) can be summed to obtain the total gaibsigmess
activity the investment will generate. Two sceaanvere
formulated by The Perryman Group to illustrate béential
gains from fuel diversity with varying assumptiaegarding
natural gas prices.
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o Under Case | assumptions regarding fuel diversitg age
generation fuel prices over the 2003-2009 peripdhe
total ongoing impact of the CREZ transmission
investment is some $12.5 billion in total spending5.3
billion in output, and 61,682 jobs

0 Under Case Il assumptions regarding generationga®!|
prices Gverage of 2008 the fuel diversity benefits (and,
thus, overall effects) rise substantially. For $kete as a
whole, the totabngoing effect of the CREZ investment
includes an estimated $23.6 billion in annual total
spending, $10.5 billion in output (gross product) &ch
year, and 125,915 permanent jobs

It should be noted that, due to the growth in poslenand in the
state and the emerging use of other fuels in ates®m contexts,
the implementation of CREZ is not expected to hewvetable
effect on the demand for other types of energy peed in
Texas.

* The increased business activity includes billionstal spending
and output as well as tens of thousands of joluspul these in
perspective, The Perryman Group calculated theepéage
iIncrement to projected economic activity at projeetturity
(approximately 2017) the CREZ-related investmerasiad/
entail. Depending on the assumptions related ¢vadlv
generation priceshe total ongoing effect of the CREZ
transmission investment includes a 0.3 to 0.6% adiin to
Texas output and income and a 0.4 to 0.8% increase Texas
jobs. The Case | level is roughly equivalent to #current
size of the air transportation in the state, whileCase Il is
about as large as the computer and electronics secs. If
associated manufacturing and related activity seddas is
likely), these impacts will be correspondingly larg
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Another perspective is on a per-customer basigpebding on
the levels of overall generation fuel pricts typical

residential customer at project maturity will savebetween
$160.93 and $354.94 per year (fully adjusted for th
associated transmission costshesulting in a stimulus to the
economy of $454.44 to $995.60 in total spending 82d6.76 to
$478.03 in gross product.

These sizable economic benefits speead through
communities across the stateIn additionthis economic
activity contributes an estimated $365.8 million t¢&758.0
million annually to the State and $160.4 million td56330.3
million each year to local governments in the fornof tax and
other fiscal receipts at maturity.

In addition, thecurrent contribution of the wind, solar, and
renewables production clustemwas measured to inclugd.0
billion in total annual spending, $456.8 million inoutput
(gross product) each year, and 5,226 jolgirtually all of this
activity is presently attributable to wind). Texass seen
significant growth in these facilities in recentyg, but has not
yet attained the average “market share” it enjoysther sectors.

It should also be noted thathen these effects are combined
with those described above regarding wind turbine
operations and royalties, the overall industry is esponsible
for approximately 10,000 jobs apart from those assuated
with power costs savings.

The CREZ transmission investment will also helpdifyl Texas’
position at the forefront of wind power, renewabkasd
associated industriesncremental gains in the cluster
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stemming from the CREZ transmission investment coud be
expected under reasonable assumptions to include .$&illion
in total annual spending, $3.8 billion in output (goss
product) per annum, and 41,181 jobs

» Clearly, this ambitious and enlightened investmenstands to
pay notable dividends to Texans across a broad spgam and
will permit the state to enjoy the “winds of prospeity” for
generations to come.

THE PERRYMAN GROUP’S PERSPECTIVE

 TPG is an economic research and analysis firm biasédhco,
Texas. The firm has more than 25 years of expegiam
assessing the economic impact of corporate expassio
regulatory changes, real estate developments,qpoblicy
Initiatives, and myriad other factors affecting imess activity.
TPG has conducted hundreds of impact analysebtdédds and
Texas economies as well as all Texas metro areheegions.
Impact studies have been performed for hundredteofts
including many of the largest corporations in tharhd,
governmental entities at all levels, educationsfitations, major
health care systems, utilities, and economic d@veént
organizations. Many of these have included anslgsthe
industrial and occupational level.

* Moreover, the firm has completed numerous studikdead to the
electric power industry including measurement efélaonomic
Impact of investments in generating and transmissapacity
and the interplay of the supply of power and grointthe Texas
economy. These analyses have included coal, nueled wind
capacity. TPG has also completed assessmentsldifiersity,
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electric competition, alternative rate designs,fetpower
requirements, and price responses. These stuavesdeen used
extensively by the US Department of Energy, thelieudtility
Commission of Texas (PUC), the Congress of theddritates,
the Texas Legislature, and other regulatory andlktiye
entities. TPG has performed benefit and impadistufor new
generation, transmission, and distribution faefitas well as
public policy assessments for a variety of initiafi. In
particular, the firm was extensively involved irethassage of the
Texas Electric Choice Act, and has performed ségeif@sequent
assessments of its effects on business activityrearétet
development.

TPG has performed numerous studies involving wimdl aher
renewable energy sources, including impact anabfsseveral
large-scale generation projects. The firm alsdgpered a fifty-
state analysis of the Apollo Project, a major “greenergy
initiative.
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Growth in Wind Power and the “Green”
Energy Sector
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Growth in Wind Power and the “Green”
Energy Sector

 The“clean energy” economy has grown considerably acrss
the US over the past decade and has enormous future
potential. In 2007, the US had over 770,400 clean energy; jo
55,600 of these were located in Texas. From 20@®08, the
nation saw about $12.6 billion in venture capital ¢lean
technology, with Texas receiving roughly $716.9lionl
according to the Pew Charitable Trust. (It shdagdhoted that
the definitions used by the Pew Charitable Trushis analysis
do not include the manufacture of components foxdvand solar
facilities.)

» Like other energy sectors, growth in renewablesives various
federal, state, and local incentives. The goventmeovides
subsidies to energy producers and purchasers tusge
development and production which promotes long-tenergy
security; for example, such subsidies have existethe federal
level to promote drilling for oil since 1916. Eggrsubsidies
come in the form of tax incentives, direct spendnegearch and
development funds and other support mechanisms.

» According toThe Energy Report released by the Texas
Comptroller of Public Accounts in May 2008, Fiscal Year
(FY) 2006 federal subsidies for energy totaled $1&8billion,
with 34.6% going to ethanol, 25.7% to oil and ga0.2% to
coal, 8.7% to nuclear, and 3.4% to wind. Solar, hgroelectric
power, biomass, biodiesel and geothermal made upgh
remaining amounts.
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* In Texas, state and local energy subsidies totkled billion in
FY2006, the majority of which (99.6%) went to oflcagas
activity. State and local wind subsidies totalethe $1.5 million
in the form of various tax benefits. To put it #mer way,direct
state and local subsidies account for 1.5 cents@fery dollar
Texas consumers spend on fossil fuel-derived energy
compared to 0.2 cents for renewable energy.

* Animportant aspect of recent growth in clean energy &s
been in the wind power industry In 2009, nearly 10,000 MW
of new wind power capacity was added across thepushing
the total to over 35,000 MW, enough to provide9at million
households. In 2008, the US, for the first timepassed
Germany as the country with the largest amountinfiywower
capacity installed. The US is ahead of the ardieid schedule
for achieving a goal of the US Department of Endayyattaining
a 20% share of electric generation capacity foldvanergy by
2030.

« While wind capacity continues to rise throughow tountry,
recent news reports have noted that wind turbineufieturing
jobs decreased in 2009. This pattern merely rfle overall
economic situation and is a temporary phenomersdeaand
for power will begin to rise as the current recgvgains
momentum. In fact, the&ind industry performed relatively
well given an economically turbulent yeamwhen electric power
demand uncharacteristically fell across the couairny the
manufacturing sector shed thousands of jobs. @cterfin this
relative stability is an inflow of funds throughethmerican
Recovery and Reinvestment Act (ARRA) which encoathg
clean job creation; greater certainty regardingefatenergy
policy would help create long-term, stable demaordafind
power and attract manufacturing facilities.
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WIND CAPACITY GROWTH IN TEXAS

« Senate Bill 7 (SB 7) opened the doors of electovver
competition in Texas in 1999. In addition, it prowed the
growth of renewable energy by establishing the $dxanewable
Portfolio Standard (RPS). The original RPS goad @®00 MW
of additional, new renewable resource generatioreixas by
2009; Texas surpassed that level by 2006.

« New wind capacity comprises a significant componerdf total
electric generation capacity additions since 2005

Electric Generating Capacity Additions in Texas Sin  ce 1998
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» As aresult of this growti;exas now surpasses all other states in
terms of total wind capacity. By 2008, Texas had over 8,000 MW
of installed wind generation, and more new windacaty was
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added in Texas in 2008 than in any country exdeptiS and
China. In fact, if Texas were a country it woudshk sixth in the
world for total wind generation capacity.

« Growth has been particularly impressive in rec&ary, and the
American Wind Energy Association’s Year End 2009 kéa
Report indicates that Texas had over 9,400 MW sifilked
capacity; more recent estimates rea6t000 MW,

Texas Installed Wind Capacity
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FUTURE GROWTH IN WIND POWER AND THE NEED FOR
TRANSMISSION INFRASTRUCTURE

» Support for continued growth of the state’s winslongrces
includes action by the Texas Legislaturénicrease the state’s
Renewable Portfolio Standardto 5,880 MW of electricity from
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renewable energy sources by 2015 and 10,000 MWOE&$.2
These targets have already been reached.

However, these Bills did not include provisions fi@nsmission
to interconnect renewable resources. Senate Béldtiresses the
lack of transmission infrastructure to fully capiza on

renewable energy, particularly wind. About 10%rsitalled
capacity in ERCOT is wind energy; another 3% isusddiomass,
and other renewables. However, only 7% of energguyced in
ERCOT in 2008 was from renewable sourcksproving
transmission resources can help maximize utilizatio of the
state’s renewable power capacity.

Installation of wind generation has outpaced transrission
capacity in recent years, and the situation is likg to worsen
without substantial investment in transmission. Of the almost
100,000 MW of generation requests under review RZET,
nearly half are wind projects. However, the curtegnsmission
system accommodates 4,500 MW of wind energy trarfisien
the windy segments of West Texas to the high derasals
throughout ERCOT.

Wind farms can be built far faster than transmissioes,
creating an inequality in generation capacity andgmission
infrastructure. Aack of transmission infrastructure can deter
wind power developersfrom building in certain locations, and,
in turn, utilities are reluctant to install transsion facilities
where power generators are not already established.

In recent yeardransmission and distribution utilities within
ERCOT have invested billions of dollars in transmision
upgradesto support all types of power generation and, Benc
economic growth over the past decade, but conséreamain.
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Transmission Improvement Investments in ERCOT 1999- 2008
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OVERVIEW OF THE CREZ INVESTMENT

To alleviate current constraints and accommodate futue

growth, ERCOT is reviewing several proposed transnsision
projects spanning the next five years; one component sf thi
expansion is the recommended CREZ transmissiorsiments with
an estimated cost of around $5 billion specificaltiressing the
transmission of power from wind-intensive regiohshe state to
population centers with growing needs for power.

Obviously, all generation capacity, irrespectivéul source, must
be integrated into the power grid through transimrsand
distribution facilities. Improving transmission resources can help
maximize utilization of the state’s renewable powecapacity.
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* Transmission plans set forth in SB 20 call for deveping large

transmission lines to accom

modate the current winchdustry as

well as future generation needsthus encouraging future wind

development.
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* In 2008, after studying multiple scenarios provitlgcERCOT,
the PUC selected one that would support 18,456 MWird
capacity development throughout CREZ. Currentrestes
indicate that transmission needs to accommodatehbsen

scenario will cost approxi

mately $5 billion andlunde about

2,334 miles of new right-of-way over roughly fivears.
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Obviously, actual costs and mileage will vary agjgxts are
developed.

» Texas has immense capacity to increase energy prarion
from wind as well as solar and biomass fuelEnergy is a top
economic development priority, with funds availatiieough the
Texas Emerging Technology Fund (with a current letaddg $200
million) and property tax abatements available tigtothe Texas
Economic Development Act program.

» The state’s combination of (1) available resourceand
capacity for clean energy production, (2) a strongnd
growing presence in related industries, and (3) aanlightened
policy framework yields the potential for substantal future
growth in the sector.

IMPLICATIONS OF THE CREZ INVESTMENT FOR WIND POWER
IN TEXAS

» Clearly,additional transmission infrastructure will facilit ate
utilization of current wind capacity and progressian toward
mandates to increase the state’s renewable portfoli

« As an outgrowth of this expansion, ttate’s position at the
forefront of installing wind power will encourage
development of wind turbine manufacturing businesse
(which are already beginning to locate in Texasyak as other
related maintenance operations and associated. firms

* In addition, as thenix of fuels used for power generation in
Texas becomes more diverse, cost savings can beextpd(as
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explained subsequently). Economic competitiveamss thus,
development is also enhanced.

» Thesebenefits are realized across the entire ERCOT regig
both near the transmission route and elsewhereThey are also
enjoyed by Texans in many occupations far removeddm
power generation

 In addition, the build-out of CREZ is predicted to conserve
approximately 17 billion gallons of water annuallyand lead
to reductions in emissions including up to 16% in ©, and up
to 13% in NO,.

« While generating energy from wind uses no wateestimated
350 gallons of water are required per MWh generatednatural
gas-fired plant and 800 gallons of water per MWinfra coal-
fueled plant according to documents provided byRublic
Utilities Commission of Texas.

EFFECT OF CREZ TRANSMISSION INVESTMENTS ON
ELECTRICITY PRICES

» A highly relevant consideration is the effect opiroved
transmission and associated renewable generatpatita
additions on the state’s fuel diversity (mix of uguels used for
electric power generation).

* More fuel diversity in ERCOT would allow the energysystem
to shift between multiple sources in response to anges in
price, resulting in long-term cost savings.
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» Currently, Texas’ generation capacity is weightasards natural
gas. Modern gas-fired plants are cheap to corsdndare
highly fuel efficient relative to earlier technoleg, producing a
stable source of energy. Howewauge to the volatility of
natural gas prices, reliance on such generation fdities often
leads to notable fluctuations in electricity costs Moreover,
their cost effectiveness diminishes as naturalpgiaes rise. This
pattern was particularly evident both in the aftatimof
Hurricane Katrina in 2005 and in the rapid price-up in the
summer of 2008.

* A more diverse mix of power sources provides relative
lower overall energy costs by allowing flexibilityto shift
among generation resources in response to relatiygice
changes Lower energy costs not only benefit local ecoresm
through savings to customers (who can then speatditbney in
other ways throughout the local area), but alseigma
competitive environment for corporate relocationd a
expansions.

» Texas is the leading producer and consumer of alegas in the
nation. Natural gas is an important part Texastate
generation, and expected growth in the demandléatrecity
will continue to drive a significant component bétnatural gas
market. Natural gas is also exported; Texas isected to an
expansive network of interstate natural gas pigslinom coast
to coast. Additionally, natural gas is used fomewous other
applications throughout the nation including indiagt vehicle
fuel, commercial, and residential use. Many osthsegments
are expected to grow substantially in the futurbus,the
expansion of wind and other renewable power sources
Texas is not likely to notably affect the demand fonatural
gas or other forms of energy produced within the stte.
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« The ERCOT service region is characterized by wiabdeslectric
competition and much of it is also subject to tetampetition.
In a competitive market, prices are set by marginatost, i.e.,
the cost of the last unit purchased.Wind has a variable cost of
zero and is presently subject to production taxlitse Thus,
wind power is typically offered on the grid at a zeo price. As
more wind is added to the fuel mix, this pricing wil be
available as the marginal unit more often, thus lowring
overall power costsand permitting reductions in rates for
residential, commercial, and industrial customelngctv exceed
the long-term cost of the CREZ investments.

» Lower prices are already occurring in the West Baxholesale
area, a trend that is expected to continue ingelanrban
markets once CREZ transmission capacity is in pldedact, in
the 12 months ending in May 200&est Texas’ wholesale
electricity prices dropped to zerol1% of the time due to wind.

* Inthe regulated segments of Texas, electric rafsct the
actual cost to generate power based on all initifiuthe
utility’s generation fleet. The same method iscufe
cooperatives and municipal utilities. Becauseghgr
competition in the market for wholesale power aoiche
municipal utilities and cooperatives buy power frproviders
across the state, prices within ERCOT (and, theeefootential
cost savings) can influence rates in non-ERCOTsarea

« A 2008 GE Energy study conducted for ERCOT indigaite
general, thaadding wind power production to the grid will
result in savings between $53/MWh and $55/MWlover
different wind generation capacity scenarios. TRdkzed the
parameters of this study (which reflected 2006 fuales) to
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estimate cost savings under alternative pricinglitmms and
guantities of generation (with an appropriate cédpdactor) to
estimate overall potential savings. The capaeitydr for new
facilities is estimated at about 40% going forwbaded on the
lower end of industry information and simulationsm the GE
study; lower values are used in the analysis afetiiresources
based on historical experience.
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Impact of the CREZ Transmission
Investment and Associated Wind Power
Development

[ml
perrymangroup.com .

24 © 2010 by The Perryman Group



Impact of the CREZ Transmission
Investment and Associated Wind Power
Development

» As a part of this analysis, The Perryman Group nredgsthe
impact on the Texas economy of
o wind power development that occurred before the new
transmission program was implemented and
o the CREZ transmission investment and additionabtiwin
development (related to CREZ) above and beyond the
amounts developed prior to the beginning of theative.

» Impacts were measured for
0 construction and development of thew transmission
infrastructure , and
0 construction and development of tvend turbines
required to achieve the newly expanded capacity.

» Ongoing impacts were quantified for
0 ongoing maintenanceof the transmission facilities and
wind turbines,
0 royalty paymentsto landowners, and
0 cost savingsstemming from improved fuel diversity.

» Thepotential economic developmenbenefits associated with
solidifying Texas’ position at the forefront of ®mable energy
were also illustrated.
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METHODOLOGY OVERVIEW

 The methods used in this study include dynamictigoput
assessment, which essentially uses extensive sdatay
industry information, and a variety of corroboratsource
materials to create a matrix describing the vargpasds and
services (known as resources or inputs) requirgaldduce one
unit (a dollar’s worth) of output for a given sectd®nce the base
information is compiled, it can be mathematicallyglated to
generate evaluations of the magnitude of successiveds of
activity involved in the overall production process

» Impacts are expressed in terms of key measuressnfidss
activity (described more fully in the methodolodiappendices).
In essence, total expenditures (or total spendimegsures every
dollar that changes hands in the local area asut i&f the
stimulus. Gross product (or output) is the amaimew
production of goods and services that will comeualbacally as a
result of the activity. Personal income is dolidrat end up in
the hands of people in the area; the vast majofitiiis derives
from the earnings of employees, but payments sschtarest
and rents are also included. Job gains are exqures®ither
person-years of employment (for a temporary effech as
construction) or permanent jobs (for an ongoingaatp

* The Person-Years of Employment measure revealsilihme
equivalent jobs generated by an activity. A pergear is simply
the equivalent of a person working for a year.aAsxample, it
could be a carpenter employed for five months, aandor three
months, and a painter for four months. In the cdse
construction project, these are typically spreaer @ve course of
the construction and development phase. It shoeildoted that,
unlike the dollar values described above, Permaiad is a
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“stock” rather than a “flow.” In other words, iharea produces
$1 million in output in 2007 and $1 million in 2008is
appropriate to say that $2 million was achievethea2007-2008
period. If the same area has 100 people workir8p0v and 100
in 2008, it only has 100 Permanent Jobs. Wheava @f jobs is
measured, such as in a construction project onautative
assessment over multiple years, it is appropr@atadasure
employment in Person-Years (the equivalent of agreworking
full time for a year). This concept is distinabfin Permanent
Jobs, which anticipates that the relevant positigiidoe
maintained on a continuing basis.

» A detailed explanation of the methods and terms uséhis
study, including the pertinent input-output sysi@ma the
computation of relevant inputs, may be found in &mghix A.

ECONOMIC IMPACT OF WIND POWER DEVELOPMENT PRIOR
TO THE CREZ INITIATIVE

 Theeconomic impact of wind power developed to date has
been substantial and continues to yield positive economic
effects through ongoing operations and market effeach as
cost savings.

« The Perryman Group measured toal effect of construction
and development of wind facilities as prior to thenitiation of
CREZ to include $26.1 billion in total spending, $2.6 billion
in output (gross product), and 157,728 person-years
employment (The person-years measure reflects the number of
full-time equivalent jobs that occur over the lifea construction
project.)
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» During the course of this development, 8tate received $660.9
million in fiscal revenues, while local governmentsaw an
increment of $134.9 million

» Operations of the facilitiescontinue to contribute to business
activity in the state. TPG estimated ongoing ¢ff¢c include
$1.6 billion in annual total spending, $530.9 milbn in output
each year, and 3,876 permanent jobs

* Two scenarios were formulated by The Perryman Gtoup
illustrate thegains to date from fuel diversitywith varying
assumptions regarding natural gas prices.

o Thefirst scenario (Case l)represents the impact for
average fuel prices over the 2003 to 2009 period

o0 Thesecond scenario (Case lljlemonstrates the impact for
average fuel prices durirZp08 a period of generally high
costs.

Case I: Average Fuel Prices Over the 2003-2009 Period

* The current annual cost savings benefit for TexaeuCase I,
totals 25,473 permanent jobs, roughly $2.0 billiom output
(gross product), and $4.4 billion in total expenditres
(residential, industrial, and commercial sectonsilbmed).
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Total Annual Impact of Ongoing Cost Savings Benefits Associated with the

Availability of Incremental Wind Power from Existing Wind Tur bines for Units in
Service Prior to the Initial Implementation of CREZ Transmissi on
Investment Initiative—Case I*
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Total Expenditures Gross Product Personal Income Retail Sales

*Average Fuel Prices Over the 2003-2009 Period
Source: The Perryman Group

* The total annual impact @ingoing annual operations for Case
| (ongoing operations, royalties, cost savings befiis)
includes nearly $6.1 billion in total expenditures$2.6 billion
in output (gross product) and 29,759 permanent johs
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Total Annual Impact of Ongoing Operations, Royalty Payments, a nd Cost
Savings Benefits (Case ) Associated with Availability of | ncremental Wind
Power from Units in Service Prior to the Initial Implement ation of CREZ

Transmission Investment Initiative

Total Expenditures $6.093

Gross Product

Personal Income $1.534 29,759
Permanent
Jobs
Retail Sales $0.921
$0 $1 $2 $3 $4 $5 $6 $7

Billions of 2009 Dollars
Source: The Perryman Group

e AnnualState fiscal revenues under these conditions incled

$176.1 million to the State and $77.3 million to vaus local
governmental entities

» Job gains span a variety of occupations, as natéukifollowing
table.
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Occupational Profi le for the Total Annual Impact of Ongoing
Annual Operations, Royalty Payments, and Cost Savin  gs
Benefits (Case |) Associated with the Availability of Incremental
Wind Power from Existing Wind Turbines for Units in Service
Prior to the Initial Implementatio n of the Competitive Renewable
Energy Zone (CREZ) Transmission Investment Initiati  ve on
Business Activity in Texas

NUMBER OF

OCCUPATIONS EMPLOYEES
MANAGERIAL AND MANAGEMENT RELATED OCCUPATIONS 2,164
ENGINEERS, ARCHITECTS, AND SURVEYORS 146
NATURAL, COMPUTER, AND MATHEMATICAL SCIENTISTS 97
SOCIAL SCIENTISTS 23
SOCIAL, RECREATIONAL, AND RELIGIOUS WORKERS 127
LAWYERS AND JUDGES 19
TEACHERS, LIBRARIANS, AND COUNSELORS 613
HEALTH DIAGNOSING AND TREATING OCCUPATIONS 683
WRITERS, ARTISTS, ENTERTAINERS, AND ATHLETES 247
TECHNICIAN OCCUPATIONS 670
ALL OTHER PROF., PARAPROF., AND TECHN. WORKERS 52
MARKETING AND SALES OCCUPATIONS 3,567
ADMINISTRATIVE SUPPORT OCCUPATIONS, INCLUDING CLERICAL 3,308
SERVICE WORKERS 6,504
AGRIC., FORESTRY, FISHING, AND RELATED OCCUPATIONS 428
BLUE COLLAR WORKER SUPERVISORS 108
CONSTRUCTION TRADES 1,373
EXTRACTIVE AND RELATED WORKERS, INCL. BLASTERS 929
MECHANICS, INSTALLERS, AND REPAIRERS 2,208
PRECISION PRODUCTION OCCUPATIONS 1,290
MACH. SETTERS, SET-UP OPER., OPER., AND TENDERS 1,544
HAND WORKING OCCUPATIONS, INCL. ASS. AND FABRIC. 646
PLANT AND SYSTEM OCCUPATIONS 93
TRANSP. AND MAT. MOVING MACH. AND VEH. OPERATORS 973
HELPERS, LABORERS, AND MATERIAL MOVERS, HAND 1,946
TOTAL, ALL OCCUPATIONS 29,759

Case II: Average Fuel Prices During 2008

» Cost savings under Case Il are even greatersmoithe 56,177
permanent jobs, roughly $4.5 billion in annual outpt (gross
product), and $9.7 billion in total expenditures(residential,
industrial, and commercial sectors combined) redliacross the
state.
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Total Annual Impact of Ongoing Cost Savings Benefits Associated

Availability of Incremental Wind Power from Existing Wind Tur
Service Prior to the Initial Implementation of CREZ Transmissi on

Investment Initiative—Case |I*
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O Commercial

Gross Product Personal Income Retail Sales

B Industrial
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« Combined with ongoing operations, and royaltiegltongoing
annual impacts under Case |l consis60f463 permanent jobs,
$5.0 billion in output (gross product), and $11.4 itlion in
total expenditures(residential, industrial, and commercial
sectors combined) realized across the state.
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Total Annual Impact of Ongoing Operations, Royalty Payments, a nd Cost
Savings Benefits (Case Il) Associated with Availability of Incremental Wind
Power from Units in Service Prior to the Initial Implementat ion of CREZ

Transmission Investment Initiative

Total Expenditures $11.400

Gross Product $5.042

Personal Income 60,463
Permanent
| Jobs
Retail Sales -$1.952
$0 $2 $4 $6 $8 $10 $12 $14

Billions of 2009 Dollars

Source: The Perryman Group

 In addition, this economic activity leads to notabécal gains to
various taxing entities. The Perryman Group edtséhe
annual incremental tax receipts in this scenario¢tude $363.6
million to the State and $158.5 million to locavgonments.

 Employment effects are spread through many ocoumeti
categories as noted in the following table.
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Occupational Profile for  The Total Annual Impact of Ongoing
Annual Operations, Royalty Payments, and Cost Savin  gs
Benefits (Case Il) Asso ciated with the Availability of Incremental
Wind Power from Existing Wind Turbines for Units in Service
Prior to the Initial Implementation of the Competit ive Renewable
Energy Zone (CREZ) Transmission Investment Initiati  ve on
Business Activity in Texas

NUMBER OF

OCCUPATIONS EMPLOYEES
MANAGERIAL AND MANAGEMENT RELATED OCCUPATIONS 4,397
ENGINEERS, ARCHITECTS, AND SURVEYORS 296
NATURAL, COMPUTER, AND MATHEMATICAL SCIENTISTS 197
SOCIAL SCIENTISTS 47
SOCIAL, RECREATIONAL, AND RELIGIOUS WORKERS 258
LAWYERS AND JUDGES 39
TEACHERS, LIBRARIANS, AND COUNSELORS 1,246
HEALTH DIAGNOSING AND TREATING OCCUPATIONS 1,389
WRITERS, ARTISTS, ENTERTAINERS, AND ATHLETES 502
TECHNICIAN OCCUPATIONS 1,361
ALL OTHER PROF., PARAPROF., AND TECHN. WORKERS 105
MARKETING AND SALES OCCUPATIONS 7,247
ADMINISTRATIVE SUPPORT OCCUPATIONS, INCLUDING CLERICAL 6,722
SERVICE WORKERS 13,214
AGRIC., FORESTRY, FISHING, AND RELATED OCCUPATIONS 871
BLUE COLLAR WORKER SUPERVISORS 220
CONSTRUCTION TRADES 2,790
EXTRACTIVE AND RELATED WORKERS, INCL. BLASTERS 1,887
MECHANICS, INSTALLERS, AND REPAIRERS 4,486
PRECISION PRODUCTION OCCUPATIONS 2,622
MACH. SETTERS, SET-UP OPER., OPER., AND TENDERS 3,137
HAND WORKING OCCUPATIONS, INCL. ASS. AND FABRIC. 1,313
PLANT AND SYSTEM OCCUPATIONS 188
TRANSP. AND MAT. MOVING MACH. AND VEH. OPERATORS 1,977
HELPERS, LABORERS, AND MATERIAL MOVERS, HAND 3,953
TOTAL, ALL OCCUPATIONS 60,463

IMPACT OF CONSTRUCTION AND DEVELOPMENT ASSOCIATED
WITH THE CREZ TRANSMISSION INVESTMENT

* New power transmission facility constructionas a result of the
CREZ transmission investment initiative is antitgohto
contribute nearly14.6 billion in total expenditures, $7.1
billion in output (gross product), and 88,736 perso-years of
employmentin Texas.
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« Additionally, the impact of anticipateslind turbine
construction is projected to include a total 295,236 person-
years of employment with total output (gross produt in the
state of over $23.5 billion (A detailed listing of the job gains by
occupation is located in the Appendices.)

 Thecombined construction impact of new power transmigen
facilities as well as wind turbine constructionon business
activity in Texas is projecte total $30.6 billion in output
(gross product) and some 383,972 person-years of
employment

The Total Projected Impact of New Power Transmission Facility and
New Wind Turbine Construction Anticipated as a Consequence of the
Implementation of the CREZ Transmission Investment Initiative
on Business Activity in Texas
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Source: The Perryman Group

* Thesgob gains would be realized across many occupations
The Perryman Group’s analysis indicates particylsitiong
gains in service workers, as noted in the followimigle. (See
Appendix C for further detail.)
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Occupational Profile for the Total Projected Impact of New
Power Transmission Facility and New Wind Turbine
Construction Anticipated as a Consequence of the

Implementation of the Competitive Renewable Energy
Zone (CREZ) Transmission Investment Initiative on
Business Activity in Texas

NUMBER OF

OCCUPATIONS EMPLOYEES
MANAGERIAL AND MANAGEMENT RELATED OCCUPATIONS 31,712
ENGINEERS, ARCHITECTS, AND SURVEYORS 5,216
NATURAL, COMPUTER, AND MATHEMATICAL SCIENTISTS 1,291
SOCIAL SCIENTISTS 220
SOCIAL, RECREATIONAL, AND RELIGIOUS WORKERS 1,155
LAWYERS AND JUDGES 222
TEACHERS, LIBRARIANS, AND COUNSELORS 6,016
HEALTH DIAGNOSING AND TREATING OCCUPATIONS 5,709
WRITERS, ARTISTS, ENTERTAINERS, AND ATHLETES 2,871
TECHNICIAN OCCUPATIONS 7,786
ALL OTHER PROF., PARAPROF., AND TECHN. WORKERS 751
MARKETING AND SALES OCCUPATIONS 32,896
ADMINISTRATIVE SUPPORT OCCUPATIONS, INCLUDING CLERICAL 38,870
SERVICE WORKERS 55,527
AGRIC., FORESTRY, FISHING, AND RELATED OCCUPATIONS 3,481
BLUE COLLAR WORKER SUPERVISORS 3,589
CONSTRUCTION TRADES 36,664
EXTRACTIVE AND RELATED WORKERS, INCL. BLASTERS 20,245
MECHANICS, INSTALLERS, AND REPAIRERS 23,136
PRECISION PRODUCTION OCCUPATIONS 16,824
MACH. SETTERS, SET-UP OPER., OPER., AND TENDERS 21,254
HAND WORKING OCCUPATIONS, INCL. ASS. AND FABRIC. 9,177
PLANT AND SYSTEM OCCUPATIONS 1,381
TRANSP. AND MAT. MOVING MACH. AND VEH. OPERATORS 22,176
HELPERS, LABORERS, AND MATERIAL MOVERS, HAND 35,800
TOTAL, ALL OCCUPATIONS 383,972

» A total of 100 counties are impacted by either construction of
transmission or wind turbines associated with CREZa
significant impact across the state. The followmngps show the
widespread construction impacts throughout Texas.

* Incremental output (gross product) across coumndeges from
$334,314 in Runnels County to $873.0 million in lGayCounty.
(Note that the distribution below assumes wind powe
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development will follow past patterns, ongoing pii$, and
announcements).

Total Projected Impact of New Power Transmission Failities and
New Wind Turbine Construction Anticipated as a Congquence of the
Implementation of the CREZ Transmission Investmentnitiative on
Gross Product in Texas by County
(In Thousands

- $250 - S1,000
= $1,001 - $25,000
= $25,001 - $50,000
= 550,001 - $100,000 N
=/ $100,001 - $500,000
| 5500,001 - $1,000,000

« Job gains are also spread across a large geographiea.
Runnels County would realize the lowest numbepbbgj(4),
while Taylor County is projected to gain the mdst,441).
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Total Projected Impact of New Power Transmission Failities and
New Wind Turbine Construction Anticipated as a Congquence of the
Implementation of the CREZ Transmission Investmentnitiative on
Employment in Texas by County
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« Construction and development of this infrastructurealso
generates tax receipts to the State and local govenents.
The Perryman Group found this incremental revenue @
include over $1.6 billion for the State and $329.dnillion for
local governments.
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IMPACT OF ONGOING OPERATIONS AND MAINTENANCE
ASSOCIATED WITH THE CREZ TRANSMISSION INVESTMENT

e Ongoing operations associated with new power transission
facilities anticipated in Texas as a result of the CREZ
transmission investment initiative are expectegrtmuce a total
of 1,048 jobs in a variety of industries as well as 86.6
million in output (gross product). Total expenditures
(including multiplier/spinoff effects) are projected to total
over $449.8 million for the state

* Moreover, anticipatedngoing wind turbine operations
resulting from the CREZ transmission investmeniative are
significant, including an estimaté&j487 jobs and $2.7 billion in
total expendituresin Texas.

The Total Projected Annual Impact of Ongoing New Wind Turbine Operati ons
Anticipated as a Consequence of the Implementation of the Compe titive
Renewable Energy Zone (CREZ) Transmission Investment Initiative
on Business Activity in Texas

Total Expenditures

Gross Product

6,487
Permanent
Jobs

Personal Income

Retail Sales

$0.0 $0.5 $1.0 $1.5 $2.0 $2.5 $3.0
Billions of 2009 Dollars

Source: The Perryman Group
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 Thecombined impact of ongoing operations associated thi
new power transmission and wind turbine operationss a
result of the CREZ transmission investmentotal someb3.2
billion in total expenditures. Jobs created througpout the
state would reach 7,534 and output of $1.0 billiowould be
realized in the Lone Star State.

The Total Projected Annual Impact of Ongoing New Power Transmissi on
Facility and Wind Turbine Operations Anticipated as a Consequence of the
Implementation of the CREZ Transmission Investment Initiative

on Business Activity in Texas
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IMPACT OF ROYALTIES ASSOCIATED WITH THE CREZ
TRANSMISSION INVESTMENT

» Another component of the ongoing impact of the CREZ
transmission investment is the wind farm developmnteznables.
Such wind farms involve notable royalties to landevs. As
these payments are spent in communities acrostdtee they
then generate positive business activity not omifhose regions,
but also elsewhere. The entire state is impaggetidcontinued
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growth in wind energy through electricity pricese tflow of
royalty money to Texas brings yet another layezafnomic
stimulus.

The standard royalty paid to those with wind tudsion their
land in June 2009 was roughly 4% to 4.5% of gressmues,
with variations depending on many factors (accaydothe
Texas Comptroller’s office). A one-time paymenusially
offered to landowners with transmission towers amek passing
across their property.

Based on generally expected patterogalties associated with
the CREZ transmission investment and related wandif
development would lead to gains in business agtofian
estimated $127.2 million in total spending, $61.1 ithon in
output (gross product), and 858 permanent johs

The Total Projected Incremental Annual Impact of Ongoing Royalty Pa yments
Anticipated as a Consequence of the Implementation of the Compe titive
Renewable Energy Zone (CREZ) Transmission Investment Initiative
on Business Activity in Texas

Total Expenditures $127.177

Gross Product

858
Permanent
Jobs

Personal Income $37.720

Retail Sales $34.292
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Source: The Perryman Group
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ECONOMIC COST SAVINGS OF FUEL DIVERSITY

» Two scenarios were formulated by The Perryman Gtoup
illustrate thepotential gains from fuel diversity with varying
assumptions regarding natural gas prices.

o Thefirst scenario (Case l)represents the potential impact
for average fuel prices over the 2003 to 2009 period
o0 Thesecond scenario (Case lljlemonstrates the impact for

average fuel prices durirZgp08 a period of generally high
costs.

Case I: Average Fuel Prices Over the 2003-2009 Period

« UnderCase I, the anticipated cost savings benefit for kas
would include 53,290 permanent jobs, roughly $4.3ilbon in
output (gross product), and $9.2 billion in total &penditures
(residential, industrial, and commercial sectonsibmed).
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Case II: Average Fuel Prices During 2008

« Case Il represents cost savings under averageffices during
2008. Thecost savings realized across the state under Case |
are projected to be even more significant, totalind.17,523
permanent jobs, roughly $9.4 billion in output (graess
product), and $20.3 billion in total expenditures(residential,
industrial, and commercial sectors combined).
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The Potential Annual Impact of the Anticipated Cost Savings B enefits
Associated with the Availability of Incremental Wind Power as a Consequence
of the Implementation of the (CREZ) Power Transmission Init iative on Business

Activity in Texas—Case II*
$25

$20.315

$20

117,523
Permanent

$15 Jobs

O Commercial
B Industrial
B Residential

$10 -

Billions of 2009 Dollars

$5 1

$0 -

Total Expenditures Gross Product Personal Income Retail Sales

*Average Fuel Prices During 2008
Source: The Perryman Group

TOTAL ONGOING EFFECTS OF THE CREZ TRANSMISSION
INVESTMENT

* Thethree major categories of ongoing effects stemmirfgom
the CREZ transmission investment (operations of the
transmission facilities and wind farms, royaltiesand cost
savings) can be summed to obtain the total gains business
activity and associated tax receipts the investment wilkgge.

* The increased business activity includes billionstal spending
and output as well as tens of thousands of jolaspul these in
perspective, The Perryman Group calculated theepége
iIncrement to projected economic activity at projeetturity
(approximately 2017) the CREZ-related investmerasiad/
entail. Depending on the assumptions related ¢vadlv
generation priceshe total ongoing effect of the CREZ
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transmission investment includes a 0.3 to 0.6% aduidn to
Texas output and income and a 0.4 to 0.8% increase Texas
jobs. The Case | level is roughly equivalent taurrent size of
the air transportation industry in the state, while Case Il is
about as large as the computer and electronics secs. If
associated manufacturing and related activity seddas is
likely), these impacts will be correspondingly larg

* Another perspective is on a per-customer basi® Fdrryman
Group divided the overall effects for each scenhyidhe
estimated number of residential customers withitCER.
Depending on the levels of overall generation fuales,the
typical residential customer at project maturity will save
between $160.93 and $354.94 per year (fully adjustéor
associated transmission costshesulting in a stimulus to the
economy of $454.44 to $995.60 in total spending$21b6.76 to
$478.03 in gross product.

Total Effects Under Case I Assumptions

« UnderCase | assumptions regarding fuel diversity (averas
fuel prices over the 2003-2009 period), the totalhgoing
impact of the CREZ transmission investment is som$12.5
billion in annual total spending, $5.3 billion in autput, and
61,682 jobs
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The Total Annual Impact of the Anticipated Ongoing Operations, Royal ties, and
Cost Savings (Case 1) Associated with the Implementation of th e CREZ Power
Transmission Initiative on Business Activity in Texas

Total Expenditures

Gross Product

Personal Income

Retail Sales

$5,348.136

$12,514.562

61,682
$3,167.959 Permanent
Jobs
$0 $3,000 $6,000 $9,000 $12,000 $15,000

Source: The Perryman Group

Millions of 2009 Dollars

The occupational breakout of these job gains revbatmany
employment categories (particularly service workerkare
positively affected (See Appendix C for further detail.)
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Occupational Profile for the Total Potential Annual Impact of
Ongoing Operations, Royalties, and Cost Savings (Ca  se l)
Associated with the Implementation of the Competiti ve
Renewable Energy Zone (CREZ) Transmission Investmen t

Initiative on Business Activity in Texas

NUMBER OF

OCCUPATIONS EMPLOYEES
MANAGERIAL AND MANAGEMENT RELATED OCCUPATIONS 4,484
ENGINEERS, ARCHITECTS, AND SURVEYORS 303
NATURAL, COMPUTER, AND MATHEMATICAL SCIENTISTS 201
SOCIAL SCIENTISTS 47
SOCIAL, RECREATIONAL, AND RELIGIOUS WORKERS 264
LAWYERS AND JUDGES 40
TEACHERS, LIBRARIANS, AND COUNSELORS 1,277
HEALTH DIAGNOSING AND TREATING OCCUPATIONS 1,415
WRITERS, ARTISTS, ENTERTAINERS, AND ATHLETES 513
TECHNICIAN OCCUPATIONS 1,389
ALL OTHER PROF., PARAPROF., AND TECHN. WORKERS 108
MARKETING AND SALES OCCUPATIONS 7,381
ADMINISTRATIVE SUPPORT OCCUPATIONS, INCLUDING CLERICAL 6,860
SERVICE WORKERS 13,467
AGRIC., FORESTRY, FISHING, AND RELATED OCCUPATIONS 887
BLUE COLLAR WORKER SUPERVISORS 225
CONSTRUCTION TRADES 2,848
EXTRACTIVE AND RELATED WORKERS, INCL. BLASTERS 1,925
MECHANICS, INSTALLERS, AND REPAIRERS 4,573
PRECISION PRODUCTION 