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Executive Summary

Energy conservation and the development of renewable energy resources has been a policy priority in

Oregon for morehtan 30 years, stimulated, as were many other state and nationatestiatey

initiatives, by the 1973 OPEC oil embargo and sharp increases in energy prices in the second half of the
1970s. Among Oregonds specifi cnl®®)oftieBusnessEmergyses w
Tax Credit (BETC), a program under the direction of the Oregon Department of Energy (ODOE) with the

intent to provide Oregon businesses with an incentive to invest in energy conservation measures and
renewable energy projecta each of the last thregars, ODOE has authorized tax credits valued in

excess of $100 milliorin June 2009, in light aéxisting and projectestatebudget defici, the Oregon

legislature passed House Bill 2180, clagg®ODOE with the task ofexamii ng d. . . the fin
of representative projects . . . to determine the extent to which each facility depends on state tax
incentives for initial i nvest ment and continued o

Economics, IncorporatgdEc) to complete the requested study and to offer recommendations, as
appropriate, for the future scope and administration of the program. This report provides the results of our
research and analysis.

Project categorization

We focused on four general egbries of BETC recipient projects, those utilizing wind, solar, biomass,
and conservation technologies that received final tax credit certification during the@ears 2009

This period captures some of the impact of two changes to the BETC pribgitanere key drivers of the
pr ogr amothe 2004 creatioh of the pagsough option for entities that do not have state tax
liability or for whom a cash payment is more beneficial than a 1yeiti tax credjtand the 2007 increase
in the size of th available tax credfbr renewable energy projedt®m 35 to 50 percent of certified
project costsWithin the categories of interest, we defined eightsatiegories for further analysis: wind
(di fferent isadlion gh choercalgerie ntatyfi dl- séaleypoojects)solar photovoltaic

(PV); biomass combustion (i.e., projects that generate heat and/or power by burning biomass feedstocks);
biofuels; lighting modifications; weatherization; heating, ventilation, and air conditioning (HVAC); and
variable frequency drives (VFDs).

Financial analyses and results

To answer the central question of whether projects that received a BETC were in fact dependent on the

tax credit (i.e., would not have gone forward without it), we constructed pggecificfinancial models

that are intended to+{&reate, as accurately as possible, the kind of analysis that the project applicant

would have undertaken before decidingptoceed We applied these models to a limited, but

representative, set of projects in eaab-category (with the exception of HVAC and VFD projects,

which we analyzed as a group). By comparing model output with and without the BETC, we can draw
conclusions about how significant the tax credit
i nvest ment . 0

The financial analyses express the value of an investment in termitéraial rate of return(IRR). We
usedgovernment, academiand industry studiess well as our owimdustryexperience, to define
target IRR rangéor each technolgy category, as summarized in the following tallinless applicants

Xi
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or their files provide specific data on their project evaluation criteria, we assume that theirgpegsiot
IRR targets fall within th@ppropriateange.

ASSUMED TABETIRR RANGE

PROJECT TYPE Low High
Wind 6.5 15
Solar PV 7 18.5
Biomass combustion and biofuels 20 30
Conservation-lighting modifications 24 60
Conservation-weatherization 26 32
Conservation-HVAC and VFD 25 36

Wind

Our analysis indicates that the BETC is a mie significant driver of financial performance among
small wind and community-scale projects, and perhaps smaller utilityscale projects as well, but has
little impact on the financial performance of larger utility -scale projects.The cap on the maximum
BETC value limited its impact on very large projects with high total costs; projects at or near the
maximum allowed total costs benefitted the most from BETC support. The financial characteristics of
smaller projects alsappear toncreasehe impact of thd8ETC, since higher equipment costs and capital
constraints place such projects at a disadvantage relative testaigeinvestment¥Ve note that or

analysis of utilityscale projects included two that were completed during the second half of the last
decade. Over the past ten years, improved efficiency and increasing energy values made these projects
more attractive. While the BETC may have been more relevant even for larger projects earlier in the
decade, changing markets and technology appears tadwwaed its importance for utiligcale wind.

Conservation

Despite the relatively low risk associated with conservation investments, observed IRR requirements
appear comparable to more risky investmeiitse impact of the BETC depends in part on theeugihg
cause for this high IRR requirement, which can vary between applicants and project types. Property
ownersmay not directly benefit fromm h e i r eheegy savingd Gapitabnstrained applicants such as
schools lack access to flexible financsmurces, so even high returns do not guarantee that a project can
be implementedn some cases, individuals may underestimate the potential benefits of these investments.
The BETC can play a significant role when capital constraints are the main problenating

conservation projectapplicants, or when the project owners and project beneficiaries are not the
same. When a lack of information presents the primary barrier to investment, the importance of

the BETC may change over time as consumers become mosgaae of the benefits of investments in
different conservation measures.
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Biomass combustion

Combustiorbased biomass projects may face unique risks. The availability and cost of fuel may vary,
and project owners may netxlenterinto contracts with supmrsfor fuel. In addition, euipment
manufacturers and installers may offer shorter warranties than are typical for PV systems. Even if the
equipment functions properly, achieving the expected level of performance may require significant
technical skillsFirms and investors often expect higher returns on investment for bionogesst i light

of these risks.

Our analysis indicates that biomass combustion projects likely require BETC support, in
combination with other incentives, to meet the target IRRsequired by applicants.Although these
projects can meet higher IRR targets thalarPV, therelativelylarge upfront investment requicke
presents a challenge for smaller businesBes BETC can reduce the total letegm capital required to
develop theproject and make such projects possible for these businesses.

Biofuels

Biofuels projectalsoface unique risks due to their exposure to multiple commodity markets. Like
combustioAbased biomass projects, biofuels facilities require a steady supply ofaterials at a

reasonable price over long periods of time. Their success depends upon the maintenance of a favorable
spread between the cost of inputs and the value of fuel produced. Biofuels projects often produce
byproducts that may be sold. Theseerales can increase profits, but they can also expose the project to
risk from volatile byproduct market$he success of biofuel projects depends largely upon project
management 6s capacity to hedge what risks they
currently in place. The BETC cannot directly address these risks, but it can reduce the capital

required to develop these projects.

Solar PV

The BETC likely played a significant role in enabling each of the three sold?V projects we

analyzed. However,given the variability in the mix and size of other incentives available to such
projects, we exercise caution when making generalizations based on this small sampletsfTwojec
supplement our projedevel analyses, we estimated sim{fRs for all prgectsin our dataset basexh

the payback periods reported by applicamd assuming uniform20-yearproject lifetimefor all PV

projects. Thesestimats excludeall incentivesand reflecionly the benefit derived from the value of the
energy producedJsing this simple technique, most solar PV projects in our dataset exhibit an IRR below
the targetrang®®f t hr ee projects sampl ed, ¢tBETC inlemizasi an o
was 7.8 percent. Although this is a crude measure of averag@HIdD benefits received by projects,
applying this increase wur solar PV datasétustrates the magnitude of their impadhiftingmany of

the projectgloser to théower end of théarget IRR range/Vhen we addhe BETC to the calculation, a
large umber of projects move into the target IRR rangether words, many of the solar PV projects in
our dataset appear to be dependent on the tax.credit

Summary
We consider the BETC to be an important factor in project development when the tax credithmoves
projectds I RR from bel ow. tngenevdlthehkelinoodofthes resudt s u me d

increases if the value of the BETC is large relative to the total projectitatto increases if the gap
between the project's expected resuwithout the BETC and its required returns is large. As a result,
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three general factors determine the value of the BETC: the return on investment without the BETC, the

target return on investment, and the value of the BETC relative to total projectExisbit ES1

summarizes these factors for each category, and notes the resulting importance of the BETC for each.

EXHIBIT ES1 SUMMARY OFFINANCIAL ANALYSIS ONCLUSIONS

SRR T FACTORS RELATIVE IMPORTANCE
BETC / TOTAL COS] OF BETC
RETURN W/O BETE  REQUIRED RETURN RATIO
Solar PV Low Moderate High (up to 50%) High
Biomass combustion Moderate High High (up to 50%) High
Small wind Moderate Moderate / High High (up to 50%) High
Community-scale ) )
) Low Moderate High (up to 50%) High
wind
Lighting . . . .
o Moderate / High High Moderate (35%) Medium / High
modifications
Weatherization Low / Moderate High Moderate (35%) Medium / High
Biofuels Moderate / High High High (up to 50%) Medium / Low
Utility -scale wind Moderate Moderate Low (<15% 3 Low
! Low <5%,Moderate 5%20%, High >20%
2 Utility scale projects in our sample generally exceed the maximum allowable cost by a large margin, resulting in
a low BETC value relative to total costs.

Economic impact analyses and results

In this analysis, we examine thesitive regional economic impacts of BET€ipient projects, drawing
onthesample projects used in the financial analyses. We also use the results of our financial analyses to
identify economic impacts that are attributable to the BETC program (ijgacisithat would not have

been realized absent support provided by the BETC).

To complete our economic impact analyses we depended primarily on IMRLANEely used model
thattranslates initial changes in expenditures (i.e., project costs) into chandggmand for goods and
serviceghroughout the regional economy, including both direct purchases of project equipment and
Airipple effectsd such as expendistalemwiadsproeds, wea ge s
generated results using thebs and Economic Development Impact Model (JEDI), an IMPbhaskd

model developed by the U.S. Department of Energy specifically to examine the regional economic
impacts of wind energy development at the state level.

on

Note that this effort is not intendéa be a comprehensive analysis of the economic impacts associated
with projects that received a BETC. A comprehensive economic impact assessment of the BETC
program would require information about project operation over time for a robust sample oEproject
which would requiranmoreinvestigationof local (i.e., county and municipatx incentives and other
financing options. This analysis also does not capture the benefits of reductions in emissions, human

Xiv
INDUSTRIAL ECONOMICS, INCORPORATED



health and ecological impacts that may be assediwith use of renewable energy. Instead, we examine
at a screening level the potential scope and scale of economic impacts that are associated with specific
categories of BET@ecipient projects, and consider how these impacts compare with each otkethan

BETC investments. Specifically, we estimate the
additional doll arso added to the economy generate
Wind

Regional economic impacts of wind projects viayyproject type.Compared to other BET&ecipient
projects, the regional impacts of utilitgnd communityscale wind are large, particularly in the
construction phase. This is due to the large initial project costs relative to other categories. When
compared against the BETi@/estment, regional impacts sampleprojects are larger than the
investments they received ($11 million for utitégale, $6.7 million for communitgcale). Community
scale wind projectalsohave the potential to provide larger localized econompacts on a per MW

basis than some larger utiligcale projects, because the ownership is more likely local, and associated
proprietor incomes are more likely to be spent locally in Oregon.

Due to their specific land and wirggiality requirementssommunty- and utility-scale wind projectare
typically located in relatively rural areas. In particular, counties along the Columbia River Gorge have
benefitted from wind energy production, with 15 of the 19 wind projects in our databas=lin those
counties. Local property taxes levied on these projects, as well as the lease payments made to local
landowners, can be a significant source of revenue for rural counties. The employment effects of these
projects are not large in the context of urban developritmwever, the relative percent of total
employment and local tax revenue would be higher in rural counties than in urban ones.

Although the regional economic impacts of utiétyale wind projects arelativelylarge, theyalso

appear likely to have aarred absent the BETCommunityscale and small wind projects appear to be
more dependent on the BETC to achieve financial viability, so it is easier to attribute the resulting
economic impacts to the BETC program.

Conservation

Our analysis oftte regioml economic impacts of several categories of projects, including lighting
modifications weatherization, HYACand VFD projectssuggest that these projects have large economic
impacts compared withroject costs This is true at both thgroject andhefi p r ocategory level.

Impacts deriverincipally from the energy savings that continue after these projects are inskalted

public entities we assume that utility costs savings will accrue to taxpayers and/or be spent on other
taxpayer objectivesFor privatesector entities, individual BETC recipients are likely to use utility bill
savings in different ways, depending on their market positions and objectivéise parposef this
analysiswe assume thaavingsrepresent increases in revertbat are reinvesteid the operating
businesses While the total nuweere nalfe ng roo ji ec tt h etskea tc ad re
uncertain, even our lownd estimates of the potential program impact suggest that these projects are
typically have pogive economic impacts relative to the BETC investment.

Biomass combustion and biofuels
Because we examined only individitdmasscombustion and biofuels project impacstig&g cannot draw
broad conclusions about the economic impacts of these projectsgorOFais uncertainty is
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compounded by the relatively high risk involved in developing these projestsme cases projected
operations may differ from actual operatiorigerefore, while the individual projecte examined
appear to generate signifitaaconomic impacts over tinenticipated project lifetimes, we caution
against any general conslans about biomass and biofuels projects based on these insights.

Solar PV

Solar PV projects appear to result in relatively small regional economic bexvefitdl. Because

IMPLAN assumes that most materials are produced outside of Qgmtruction phase impacts are

smaller than initial project costs. Solar PV projects do not produce a great deal of anéogpgrational

impacts are therefore also moddsowever we note that the assumption thawst materials for these

projects arémported from outsid®©regonmay need to be revisited as Oregon works to encousiEge

and other original equipment manufacturers to locate in the state. In additEstments in solar PV

projects may have important benefits that are not captured in a regional economic impact analysis, such as
improved human health impacts from avoided emissions, increased property values, and policy

incentives.

Summary

Our analysis othe economic activityhat BET Gredpient projects generatsummarized in Exhibit E3,
reveals considerable economic activity associated with these projects, partishkmlyhe large number
of projects are aggregatadd multiyear impacts are considel. Howeverthe type and degree of
activity can also be highly variable across technolodissshown, we find thahe total impact on the
Oregon economy of at least two project categories (utitgle wind and conservation) can excg&d0
million . In the case of conservation, each-sabegory has the potential to generate this level of
economic activity.

Across sectors, we find thatanyinitial project costsnvolve purchase of materiatsanufactured outside
Oregon. h some casethis leadg¢o economic impacts that are actually smaller than total project.clvsts
addition, onstruction and labor costs typically exceedragions costs in initial years. However, over the
project timeframelargerimpactsoccurrelated to the additional revenuasst savings associated with
energy production or conservation. These i mpacts
throughouthe economy, and creates demand for both materials and employkeeoss the different
categories oprojects wecalculate that every dollar spent on a BETC project is associated with roughly
$0.40 to $1.50 in labor income, either directly through project implementation or through redistribution of
revenues and cost savingisgeneral, the costs of both renewabiergy and conservation projects are
dominated by materiathat are produced outside of Oregbevelopment of local manufacturing

capacity as a result of the BETC otherwisewould greatly enhanctheregional economic impacts
attributable tahese pragcts.
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EXHIBIT ES2 SUMMARY OF ECONOMIOMPACT ANALYSIS CONGJSIONS

INDUSTRIAL ECONOMICS, INCORPORATED

TOTAL BETC
DOLLARS
TOTAL GRANTED TO
NUMBER OF PROPORTION OF PROJECTS IN BETGDEPENDENT
PROJECTS IN| PROJECTS THAT OURFINAL REGIONAL IMPACTS OF ECONOMIC IMPACTS
OURFINAL ARE BETGC DATASET REGIONALMPACTS OF ALL BETCPROJECTS IN | RELATIVE TO SCALE OH
PROJECT CLASS DATASET DEPENDENT ($2010) SINGLE PROJECT OURFINAL DATASET BETC INVESTMENT,
Small 8 Most $0.1 million Small (<$50,000) Small (<$50 million) Positive
Wind Community 1 N/A $6.8 million Large (>$1 million) N/A3 Positive
. Small to Large (<$50
Utility 11 Few $87.3 million Large (>$1 million) . g (, , Limited
million to >$100 million)
I I Small-Large (<$50 million
Lighting Modifications 3,973 >15 percent $34.7 million Small (<$50,000) ge ( - Positive
to >$100 million)
o . Small-Large (<$50 million .
Weatherization 3,651 >10 percent $26.8 million Small (<$50,000) . Positive
to >$100 million)
Medium (>$100,000 Small-Large (<$50 million N
HVAC 311 >11 percent $11.8 million ( o ge ( . Positive
<$1 million) to >$100 million)
. Medium (>$100,000 Small-Medium (<$100 .
VFD 280 >15 percent $7.8 million o o Positive
<$1 million) million)
Biomass combustion 16 Unknown $60.3 million Large (>$1 million) Not calculated Likely positive*
Biofuels 23 Unknown $33.2 million Large (>$1 millio n) Not calculated Likely positive*
Solar PV 423 > 50 percent $35.1 million Small (<$50,000) Small (<$50 million) Limited/Breakeven
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PROJECT CLASS

TOTAL
NUMBER OF
PROJECTS IN
OURFINAL
DATASET

PROPORTION OF

PROJECTS THAT
ARE BETC
DEPENDENT

TOTAL BETC
DOLLARS
GRANTED TO
PROJECTS IN
OURFINAL
DATASET
($2010)

REGIONALMPACTS OF
SINGLE PROJECT

REGIONAL IMPACTS OF
ALL BETCPROJECTS IN
OURFINAL DATASET

BETGDEPENDENT
ECONOMIC IMPACTS
RELATIVE TO SCALE OF
BETC INVESTMENT,

recipient projects .

type.

4 Assumessample biomass facilities are typical.

Note: This analysis does not consider benefits (e.g., human health -related) associated with replacing fossil fuels with cl eaner forms of energy.
! Measuredusing net additional economic activity (value added) results from IMPLAN, except for community and large -scale wind, where value added is
estimated from outputs of the JEDI model.

The low end of the range reflects the num ber of projects expected, at a minimum, to be  BETGdependent; the upper end of the range reflects all BETC -

With only one community -scale wind energy project in our sample, we cannot present conclusions regarding the regional impact of

multiple projects of this
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Concluding observations and recommendations

Our financial analysis of wind, solar PV, biomass combustion, biofuels, lighting modification,
weatherization, HVAC, and VFD pexts that received a BETC during the period 2002 to 2009 indicates

that the importance of the tax credit in determining whether a renewable energy or conservation project

will move forward varies across technologies and, within technology categorietinmefs

technol ogies mature, and the associated ficapital
of t hegoidgodencoi si on declines as well. We note that
Legi sl atur eds anndthadtbeniost sffective ecredittwil notbe esimefits-all.

Our analysis of the economic activity tiETC-recipient, as well aBETC-dependentprojects generate
indicates that it is real and in some cases significant, but also that the dypegaee of activity can be

highly variable across technologiéis.addition, we note that in examining economic impacts we have not
provided a comprehensive analysis of potential progedaied benefits, an example of which would be
reductions in energgelated greenhouse gas emissions.

Ourfindingslead ugo offer three general recommendations for fatBETC program implementation.

1. Recognize the varying degrees of significance that the BETC has across projects of
different type and scale, and tailor tke eligibility criteria accordingly.

Giventhelimited sampleof projects we analyzedhe results of our analysis should not necessarily be the
determining factor in establishing priorities foture tax creditecipients. Howeverheyindicate the

valueof establishing transparent eligibility criteria that take into accountfastorc h as t he t ax ¢
value relative to total project costs or the investment risk of a relatively immature technology.

2. Build feedback mechanisms into program administratbn to enable ongoing
consideration, and refinement, of the tax cr
technologies.

When a tax credit program is working effectively, the need for the credit within a project category should
decline over time. Regular-maluation of how significant the BETC is in making project investments
financially attractive would help to ensure that

3.l n order to accomplish these Acontanduous t ai
post-certification reporting requirements.

Our analysis to date has relied primarily on the mtdjgformation provided by BET@cipients at the

time of their applicationwhich does not always include information that may be important to an analysis
of t he t ax.Forrexamglet Wlesapplicandaaeetbeemequired to note federal grants that
support their project, the progrdmsnot requirel a complete accounting of all forms of financial

support. Ensuring that this information is includieén application would greatly facilitate future

analyses of program effectivene®ée also note thahterest in the type and degree of economic activity
attributable to the BETC program will likely remain higtnrough interagency coordination or othe
appropriate meanshe key will be to collect information on project performance-pesification. In
particular, we note the importance of measugogtcertificationenergy savings, as these appear to be
important drivers of economic activity.

Questons for further inquiry
The scope of our analysis enables us to present the above conclusions and general recommendations. At
the same time, the limitations afilostudy(namely the number of projects we were able to analyze and
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the depth of those analygdeave unanswered (or incompletely answered) several interesting questions
that warrant furtheinquiry, including the following.

1. Does the BETC combined with the pasthrough option provide particular benefit to public
sector conservation (or other) prgects? An area of interesting uncertainty is the dependency on the
BETC of conservation projects in general, and public sector projects in particular, since our analysis
indicates thatheseprojects have the potential to produce large economic retuativegtio the scale
of tax creditbased public investmerA. closer examination of this sector should specifically consider
the leverage that the passough option provides to ndax paying entities.

2. Is dependence on the BETC closely correlated with thecale of renewable energy projects@ur
analysis of wind energy projects suggests that the role of the BETC in making a project financially
attractivedecreases with increasing project scBesed on our limited sample, however, we cannot
reach a conclusn about the scale beyond which the tax credit generally will not be the deciding
factor in project devel opment. Of particul ar
role in supporting communitgcale projectswhich tend to receive lessettion than the larger,
utility -scale projects.

3. What is the economic impact attributable to instate manufacturing that supports BETC
program activity? Local manufacturing that occurs in support of renewable energy and
conservatiorrelated activity will poduce larger economic impacts than the activities will themselves.
While we have generally assumed that prejetdted materials, from windows to wind turbines, are
not produced in Oregon, we recognize that this is not universally the case. A closea&rarf in
state manufacturing capacity, whether existing or catalyzed by the BETC, would offer a more
complete assessment of the economic impacts associated with the program.
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1. Introduction

Energy conservation and the development of renewablgyeresources has been a policy priority in

Oregon for more than 30 years, stimulated, as were many other state and eaagoyakelated

initiatives, by the1973 OPEC oil embargo and sharp increases in energy pritessecond half of the

1970s AmongOr egondés specific policy responses was the
Tax Credit (BETC), a progranmder the direction of the Oregon Department of Energy (OQ@E)the

simple and clear intent to provide Oregon businesses with amtive#o invest in energy conservation

measures and renewable energy projects.

From 1980, the first BETC program year, until 1999, individual projects could not receive a tax credit in
excess of $2 million, antital annual credits across all projects waapped at $40 million. Since 1999,
the Oregon legislatudeas modified the BETC program in several ways, including:

e In 1999, eliminating the $40 million cap and increasing theppaject limit to $10 million.

e In 2001, c+# datoiumgd Oampinedtiraugh whiah partiesnis el | 6 t he t a
credit associated with a qualifying project to a parfaeswvhom the tax benefit holds greater
value While this program is of particular benefit to parties without Oregon tax liability (e.g.,
public schodd), many tax paying entities also use the program to raise additional, necessary
capital.
e In 2007, raising the pgrroject limit to $20 million for certain project categories and, more

significantly, increasing the value of the credit from 35 percent fwebfent of certified project
costs.

Exhibit 1-1 illustrates the level of annual program activity since 1980 andvwbeage annual tax credit
for each certified projectThis chart highlights several facts:

e During the progr amb #iedfon average, Bedwegn 5 arsl 300 (r@)cOtE c e r t
annually

¢ Project certifications increased substantially beginning in 2001, almost certainly in response to
the creation of the pagBrough program; over the past 10 years, ODOE has certified, on average,
more than 1,700 projects per year.

e Over t he pyeaolifptine,nthe aver8g@ annual credit per project has remained fairly
consistent at $30,08860,000(in 2010 dollarsyf

! The disproportionately high average tax credit indicated in the first program year results from the fact that only

three projects were certified, with total crisddf just under $1 million (in 2010 dollars).

2 Throughout this report, tax credit values are expressed in 2010 dollars. We used the U.S. Department of Labor,
Bureau of Labor Stati sti c &t/ wWe.hisgouwicgi/datafthto ioflate dast ygearx ( CP I )
dollars.
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EXHIBIT 1-1 BETC CERTIFIED PROJETS AND AVERAGE CRHED BY PROGRAM YEAR
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These facts somewhat obscure the additional fact that a relatively small number of projects receive
disproportionately largshare of totatax creditsas illustratedn Exhibits 21 and 22. Nevertheless, the
program did not exceed the original $40 millicap in any year prior to 2005; the total value of

authorized credits averaged a little under $10 million between 1980 andT2@0dhore important fact,
however, is that the growth in the number of certified projects since 2001, regardless of theassize, h
resulted in a program thanh recent years, hasithorizedax creditsvaluedin excess of $100 million. At

a time when Oregon, like many states, faces a significant budget deficit, the responsible thing to do is to
ask,i Ar e t he t axool moeedpetificallywi®thetetonomic Benefit attidtleto credit

receiving projects larger than the value of foregone tax receipts, and if so, how much larger?

In 2009, the Oregon legislatubegan to askhis question when it passed House Bill 2{882180).

However, the |l egislaturedéds focus was not on a mea:¢
of whether economic benefits associated with conservation and renewable energy projects that received

the BETC are in fact attriltableto the tax credit. In HB2180, the legislature charged ODOE with the task

of examiningf . . the financial aspects oépresentative projects . . . to determine the extent to which

each facility depends on state tax incentives for initial investment andeantth o p eOD@QE i on . 0
subsequently engaged Industrial Economics, Incorporated (IEc) to complete the requested study and to
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offer recommendations, as appropriate, for the future scope and administration of the praogram.
report provides the results of awsearch and analysis.

Recognizing broad interest in both the Avalue of
expanded the scope tiiis effort in two important ways. First, although the legislature made specific
reference toliiwied aemer gpynfsacivati on projectsod whe
representative project®DOE directed us to include our analysis solar and biomass projectsvell(as

described further below). Second, in addition to the financial analysis reqbgstesllegislature, we also

completed a preliminary economic impact analysis in order to deserbpositive regional effects that

might be associated wWiBETC-recipient andBETC-dependent projects

We present our report four sections.

e Section 1:Characterization i In this first section, we characterize the projects included in the
detailed dataset provided to us by ODOE, which covers the paito 2009and describe
how we further sorted the dataset in order to focus our analysis.

e Section 2: Fhancial Analysisi In the second section, we describe our approach to addressing
the | egislaturebds central question and present
or classes of projegtby category.

e Section 3: Economidmpact Analysisi In the third section, we describe our approach to
measuring the economic activity attribbleto projects thateceivethe BETC and present the
results of our analysis, again by project categd¥e also consider the econonigpact
associated with pjects identified as BET@ependent in the financial analysis.

e Section 4: Summary Observations and Recommendatiofisin the final section, we draw on
our analyses t(l) provide several observations regarding the importance of the BER€ to
achievementobr egonds objective of stimulating invest
energy projects, and (2) offer general recommendations regarding issues the legislature should
consider when it takes up the potential renewal of the BETC proyvanalso summare&the
limitations of our research and offer suggestions for additional, beneficial study of the BETC
program.

We expect a fairly high level of interest in the results of our analyses, so it is important to state clearly the
guestions we dnootdirectly ansver.

1. How many projects received a tax credit even though they likely did not need the credit in
order to move forward? The scope and duration of our work precludes the possibility of
completing detailed analyses of a statistically significant sample dfithisands of projects that
ODOE certified for tax credit©ur intent was simply to select and analyze (but not identify)
projects within each category of interest that are representative, and thus illustrative, of a larger
set of projects. In doing soexcan then draw initial conclusions regarding the relative
dependence on the BETC of different kinds of projects.

2. How many jobs has the BETC program created?Althoughthe BETG s not a Aj obs pr
the challenging economic landscape that Oregon faeggably creates an interest in
understanding the effect of a tax or other fiscal policy on employment. While our economic
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activity analysis addressdemand foemploymentnd typical additional wages associated with
modeled projectestimation of the gr g r a m-@reating impact was not within the scope of

this effort. Our goalis simply to quantify approximate measures of employment and other
regional economic activity associated with the types of projectsebaitve andgre dependent on

the BETC. Wile such measures are useful in gaining an initial understanding of employment as
it relates to the BETGn many cases the economic impacts represent temporary employment
demand in existing sectors, such as construction. Theréfarayld not be approjate to use

them as a basis for estimating tb&al number offi n e job3d created or supported by projects

that received a tax credit.

3. What has been Oregonods tot al return on its AinN
in tax credits? At a minimum,an analysis of the total return would require data describing actual
project operations, peasertification, for a statistically significant sample of BET&Lipient
projects. Such an analysis is beyond the scope of this éffrertheless, as with engyiment
(which would be part of credtesavandavtordtitsisBueleyt ur no) |,
estimating the type and scale of regional economic activity atblrto BETCGrecipient
projects of different types.
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2. Characterization and Sorting of Projects That Received the Business
Energy Tax Credit

ODOE provided aBETC databaseomprisingll,186projects in 12 ODOE-defined categorieshat

received final certification during the peri@d02 to 2009 Exhibits 21 and2-2 illustrate the numkbreof
projects and the total value of tax credits (in current dollars) by catéguegeExhibits clearly illustrate

two basic facts: (1) conservatioelated projects received a disproportionate number of tax credits during
this period and (2) tax credibllars are distributed quite differently; for example, a total of 75 wind and
biomass projects accounted for nearly 30 percent ofteotalreditdollars while the conservatierelated
projects, accounting for nearly 80 percent of all projects, collggtreceived approximately 20 percent

of the tax credit dollars.

Based on our understanding of legislative interest, we limited our focus to filngrldf project
categories: Biomass, Conservation, Solar, and Wind. We further refined our sample by

e Seleting two keybiomass sulcategoriegor analysis projects that generate heat and/or power
through combustion and projects that produce liquid bioflels;

e Inthe ®lar categoryfocusing orapplications of photovoltaiPV) technology’ and

e Analyzing fourconservatiorsubcategoies Lighting Modifications; Weatherization; Heating,
Ventilating, and Air Conditioning (HVAC); and Variable Frequency Drives (VFDs).

Of the 19 wind energy projects in the databasegatle i n sbkbal @0t iclait eqquacitigs, wi t h
measured in the tens of megawatts. The remaining eight are much smallegrapédging wind turbines

with capacities measured in kilowatts. Although we treat wind as a single category for analysis, we
recogni ze t ha utlith-scateavihd as wel asm thterenediite category often reésiito as

i ¢ o mmesrciatl ye @raditonallyl:10MW in size) are very different in terms of project

development and the financial implications of the BETC and other incenfivesefore, we wereareful

to select projects for analysis that represent the rangevefopment types. To ensure proper

characterization of this sector, we included in our anatysésadditional, 10MWrojectthatreceived

final BETC certification in 2010.

Our selectiorof conservation subcategorigisowarrants additional explanation. We included lighting
modification and weatherization projects given their disproportionate combined share (90 percent) of the
total number of projects in the conservation category. Homveespite their smaller numbers,

3 The projects in the dataset provided by ODOE account for approximately 90 percent of all certified projects during
this time period. Consi st e&nitnownclude renetvable énergyiequipraentor e 6 s ¢ h
component manufacturing projects.

* The Combustion subcategory comprises three primary system types: Forest Residue, Mill Residue, and Biomass
Co-Generation. The Biofuels subcategory comprises four primatgsytypes: Biodiesel Production Plant

(expansion and new); Ethanol Production Plan (expansion and new); Prepared Fuel (pellets or hogged); and Refuse
Derived Fuel.

® Solar photovoltaic projects account for 90 percent of all solar projects in our d@tesetmaining 10 percent are

categorized as Active Water Heating projects.
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conservation projects that we can characterize as
analysis as well. To this end, we sorted and reviewed the remaining conservation projects in three ways:

by total energ saved, by tax credit amount, and by tax credit dollar per unit of energy saved. Based on

this review, it became clear that the HVAGly and VFDonly subcategories would be appropriate to

include in our analysis, as these projects are characterizethtiyalg high credit dollar per unit energy

saved measures while also being the third and fourth largest conservation subcategories in terms of total
number of projects and total value of tax credits granted.
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EXHIBIT2-1 BETC DATASET PROVIDETO IEC, NUMBER OF

PROJECTS BY GENERL. TYPE

Transportation
1,965
18%

Biomass, 56, 0.5%

RD&D, 32,0.3%
Solar, 423, 4%

Sustainable Buildings

Conservation 50

8,555 0.5%

77% Homebuillder Projects,

23,0.2%
Wind, 19, 0.2%

Co-Generation, 10,0.1%
Geothermal, 2, 0.02%

Recycling, 1,0.01%
aste Heat Recovery, 3,0.03%

EXHIBIT2-2

BETC DATASET PROVIDETO IEC, TOTAL CREDT VALUE ($2010) BY GENERAL TYPE

Conservation
19%

Waste Heat Recovery
10% Transportation

22%

Recycling
0.5% Homebuillder

Projects
Sustainable Buildings 9% Biomass

0.04% 8%

Geothermal
0.04%

Co-Generation
2%

0.03%
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The result of this initiabortingis a dataset comprigyn8,780BETC recipient projectdA small subset of

BETC recipientsn the daaset(359, or approximately four percent of the tofaimarily in the

conservation categoyyeceived a credit for projects thatlude a combination of two or threéferent

project elementée.g., HVACsystem + Weatherization; VFDs + PumpBhese cmbinations present a
complication for our financial and economic analyses, since the available data do not allow us to assign
specific costs, or energy production/savings, to each element. Therdieresalecting projects for more
detailed analysis, &limited ouroptionsto those projects defined by a single elenidhthibit 2-3

summarizes the number of projects in oueskettand the value of the tax credits these projects received

EXHIBIT2-3 BETC DATASET FOR IEGNALYSIS

NUMBER OF TOTAL BETC VALUE
PROJECT CATEGORY PROJECT SBCATEGORY
PROJECTS ($2010)
Small 8 $129,000
WIND " -
Utility -scale 11 $87.3 million
Lighting Modifications 3,973 $34.7 million
Weatherization 3,735 $26.8 million
CONSERVATION —
HVAC 311 $11.8 million
VFD 280 $7.8 million
Combustion 16 $60.3 million
BIOMASS
Biofuels 23 $33.2 million
SOLAR Photovoltaics 423 $35.1 million
TOTAL 8,780 $297.1 million

Before turning to the financial analysis of projects that received the BETC, we meswadditional
characterization ohie projects in our final datas&xhibit 2-4 depictsthe number of projects receiving

final certification by yearand by project categorior the period2002 to 2009Exhibit 2-5 depicts the

value of tax credits granted each year by project categaity altivalues expressed in 2010 dollars. This
chart illustrates the jump in the value of tax credits following the 2007 decision to increase certain credits
to 50 percent of certified costExhibit 2-6 depicts the total number oértified projects (acrasall eight

of our defined project categes), indicating the number that utilized the giagssugh option.

® Future analysis of these combination projects may be warranted, as they may illustrate particularly beneficial
leveraging of the BETC incentive.
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EXHIBIT2-4 CERTIFIED PROJECTSCATEGORIES FOR ANAIMS, 2002 TO 2009
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EXHIBIT2-5 TOTAL CREDIT VALUE($2010), CATEGORIES FOR ANIAYSIS, 2002 TO 2009
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EXHIBIT2-6 USE OF THE PASSTHROUGH OPTION,2002 TO 2009
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3. Financial Analysis of Projects That Received the Business Energy Tax
Credit

3.0 Introduction to the financial analyses

As described above, we completed financial analyses of repatise projectsor classes of projects)

order to answer the central question of whether projects that received a BETC were in fact dependent on

the tax credit (i.e., would mdave gone forward without itJ.o do so, we constructed projesgecific

financial models that are intended tecreate as accurately as possillleekind of analysis that the

project applicant would have undertaken before deciding to move forward. By comparing model output

with and without the BETC, we can draw conclusionsuaihow significant the tax credit was in
determining whether the project was a fAigood inves
examined simple financial trends over time as an additional way to gain some understanding of how
decisions mighhave been made.

Although we based our analyses on actual projeatsintention wa not to single out or judge the

worthiness of specific projects; therefore, we presentloadyc project informatiarFurthermore, we

based our analyses largely on infotima contained in BETC applicant files and recognize that in some
cases project decisions may have been influenced by factors that the applicant was not required to
document. While we have attempted to contact people with direct knowledge of some téaiadse

projectsin order to fill these informationgaps our abi l ity to do so within t
limited. Where necessary, we supplemented information contained in the applicant files with other
information that describes similar types ofjpnts, but recognize thitis still possible that our models

do not mirror the actual conditions that existed during project development. Nevertheless, we believe that
our analyses are sufficiently representative of projects within the selected catégpreduce credible

results, basedpon which we can draw useful conclusions.

3.0.1 Structure of each project category section
The financial analyses are presented in five sections, one each for wind enerd3ysbiamass
combustion, biofuels, and Bservation. Each section has the same fiavé structure:

1. A brief overview of theechnologypolicy, and energy markét | andscapeo i n which
were considering their projectBhis information provides useful context for examining the role
of theBETC among other factors potentially influencing@g o-§ o6 deci si on

2. A general characterization of the project category subset;

3. An explanation of the process by which we selected individual, representative projects for
analysis;

4. The results of our angis; and

5. Concluding observations combined with key assumptions and any other potential analytic
limitations.

11
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The financial analyses themselves are basq@@formamodels that express the value of an investment
in terms of arinternal rate of return(IRR). The following section provides a brief introduction to this
type of modeknd its application in the context of our analysis, and to the IRR measure.

3.0.2 Introduction to pro forma financial models

Proforma financial models project the financial peniance of a firm under hypothetical situations.

They estimate income, expenses, cash flawd account balances based on assumptions regarding
mar ket condi ti ons ,andcdn indibate the potemiél snpact pfénveatindgntadecsions
onaf i r mds f ut ur e fHRompejectsithatreceped a BET @opamadirancial models
canreveal the impact dhe tax credit, as well as other factors sucpassthrough payments

government gants and other federal, state, or locabsidies on the viability of the project.

Since theanmodelsreflect assumptions rather than actual circumstances, pro forma financial models cannot
provide the same level of certainty as audited financial statements. Howevenftemsmploy such

modelsaspart of a decision making procdssmake investment decisiorishesemodels also enable
isensitivity analysesd that reveal whether a proj
as energy values, equipment costsncentive levelsand indicatethe significanceof the BETC relative

to other factorsimportantly, sensitivity analysesay also illustrate the impact of the BETC on other

similar projects. For example, the financial analysis of a particular project may reveal thaioit did

require the BETC to proceed. However, the sensitivity anatyigilst reveathat the BETC would be

necessary for a similar project with higher equiphtarsts or lower energy values.

Pro forma inancial models also enable comparison between prajectsring at different points in time.

The BETC program criteria changed over time, so we expect its impact on projects to vary over time as
well. External factors such as equipment costs and energy Vavealso changed. By carefully

chaosing projets for financial modeling, we can illustrate how the impact of the BETC relative to other
factors changed over the life of the program. In this way, pro forma financial models of specific BETC
projects can provide an explanation of general trends inumber of applications and estimated returns

on investment.

3.0.3 Introduction to internal rates of return

An IRR measures the attractiveness of an investregptessg the future returns from an investment as

an interest rate. For example, investing $lLB0a project with a 1PercentRR is equivalent to investing

$1000 in a 1@ercentbond if (1) the timeframe of the project and bond are the sgehe investments

have equal risk(3) income from either investment can be reinvested at the samamd(d) all future

cash flows are positive. Investors often use IRR to evaluate and rank investments. If the above conditions
are met, investing $1000 in project with agezcentiRR provides greater returns than investing $1000 in

a project with a 1@ercentiRR.

When evalwuating a single project, the investor mu
to compar e t kdeallypinvesiors useé theweightdrl Rverage cost of capi(®8/ACC) as the

hurdle rateThe WACC is an inteest rate that reflects weighted costs all sources of fundirtgdor

project (debt and equitylf. the project entails significant risk, the investor may still reject it even if its

expected IRR exceeds the hurdle rate.

12
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For larger public companies, boadd stock markets determine the interest rates for debt and equity and,

in turn, their WACC. An observer can estimate a particulerdirs WACC basedTheyn mar ket
may face difficulty in determining the appropriate WACC for a smaller firm thatmimessue bonds or

stock. In these cases, observers may use the WACC of similar firms as an estimate.

Not all small firms use explicit IRRRased ctiria for evaluating projectslowever, their choice of
investments reflects an implied hurdle rate thatleexpressed as an IRRor example, they may
require that a project pay for ité@lithin a certain timegeriod.This fipayback periodrequirement can be
translated into a required IRR.

Since most BETC applicants are small firms, nonprdditsl individials, the traditional approach of
determining a projeespecific WACC based on publicly availableanination faces challengegSDOE

has historically required BETC applicants to report any sources of federal funding, but applicants are not
required to prome detailed information on other sources or terms of financing used for the pidgect.
therefore reliegorimarily on data provideth industry, governmenand academic reports create a
targetrange ofi t y p IRRsddreach technology categoyWhereverpossible, wehavesupplemered
thesedata with additional information provided by applicants through responses to-fglloawestions.

Many factors contribute to t heonseivadiandrenenglde of Ahur
energy investmdn. Operational risk associated with the technology can induce investors to require

higher returns. Business risks, such as a lack oftemg contracts to sell energy or purchase critical
inputs,canalso lead invasrs to demand higher returrithe useof significant amounts of leverage, in the

form of tax equity or debt, can also increase risks for the direct equity investor and reighieinreturn
requirements.

Conversely, investors may accept lower IRRs if the project provides benefits that imautzd in the
financial analysis of the project. For example, a business could gain favorable publicity for developing a
renewable energy project on their property. A homeowner may value the environmental benefits of
installing a renewable energy syst@s much or more thahe realized energy saving$ese benefits

are real, but difficult to quantify, and as a result may not be reflected in the financial assessment of
project.

3.0.4 Target IRR ranges for detailed financial analyses

Exhibits 2 and 3below list the ranges of IRRs reported in several government, academic and industry
studies. Unless applicants or their files provide specific data on their project evaluation criteria, we
assume that their projespecific IRR targets fall within the rga of IRRs provided by these studies. For
wind projects, IRRs range from 615 percent For PV projects, IRRs range froril8.5percent For
biomass projects, we rely primarily on direct industry experience with similar projects, in which target
IRRs 0f20-30 percentwere typical.

13
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EXHIBIT3-1 SUMMARY OF REPORTEDOSTS OF EQUITY FORVIND ENERGY PROJECTS
YEAR LOW HIGH SOURCES

2005 10.0% 15.0% 7

2007 6.5% 10.0% 8

2008 12.4% 12.4% 9

2009-10 6.5% 14.5% 1011

SUMMARY 6.5% 15%

EXHIBIT3-2 SUMMARY OF REBRTED COSTS OF EQUN FOR SOLAR PV PROJETS
YEAR LOW HIGH SOURCES

2009 7.0% 10.0% 12

2010 7.0% 18.5% 1

SUMMARY 7% 18.5%

Determining the appropriate IRR for conservation project presents unique challenges. Academic studies
report very wide ranges oRRs based on consumer decisions regarding ersangyig investments, from

25 percentto 300percent, as summarizedHxhibit 3-3.** For thermal shell measures, reported IRRs
ranged between Atercentand 32percent For heating and air conditioning, IRRmged from 2percent

to 36percent For general conservation measures, IRRs ranged frqpargénto 59percent with

"Bolinger, M., R. Wiser,T. Wind, D. Juhl, and R. Grace. 2004.comparative analysis of community wind pawe
development options in Oregdprepared for the Engy Trust of Oregon. July.

8Harper,J.P., M.D. Karcher, and M. Bolinger. 200Wind Project Financing Structure& Review and
Comparative AnalysisErnest Orlando Lawrence Berkeley National Laboratory Report No. 1-BBd.34.
September.

° Energyand Environmettal Economicsinc. 2008. Market Price Referent Model, prepared for the California Public
Utility Commission. Available alttp://www.cpuc.ca.gov/PUC/energy/Renewables/mpr

“Mintz Levin Com Ferris Glovsky and Popeo PC. 20R@newable Energy Project Financiiigthe US: An
Overview and Midterm Outlookhttp://www.mintz.com/media/pnc/2/media.2372.pdf

" Energy andEnvironmental Ecoomics Inc. State of Wyoming Wind Energy Costing Model. Available at
http://lwww.ethree.com/documents/Wyoming%20Wind/E3_WY_Wind_Energy_Costing_Model.xls

12Bolinger, M. 2009Financing NorResidential Photovoltaic Projects: Options and ImplicatiEnses Orlando
Lawrence Berkeley National Laboratory Report No. LBM10E. &nuary

13Mintz Levin Cohn Ferris Glovsky and Popeo PC. 2010.

“Howarth, R.B. and\.H. Sanstad1995 Discount rates and energy efficienGontemporary Economic Policy, 13:
1011 109,
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higherincome households applying a lower IRR target than lémeme householdS These studies

generally did not provide separasimates of discount rates for homeowners, renters, landlords or
business owners. In some cases, the identity of the investor may influence where their particular discount
rate falls in the ranges observed in these studies. For example, rental propers may have less of an
incentive to invest in energy efficiency if tenants pay utilities and are unable to negotiate lower rents to
offset higher energy bill¥. As a result, they may apply a higher discount rate to future energy savings.

Many theories ave been offered to explain what appear to be unreasonably high required rates of return,
including lack of information, capital constraints, uncertainty, and oth&tach valuable effort has been

directed at changing consumer behavior regarding thesstments. However, our study requires that

we assess consumer investment decisions as they are, rather than what they should be. For that reason we
adopted target IRR ranges based on the studies cited bel@&:p28centfor thermal shell measures, and

25-36 percenfor heating and air conditioning. For lighting, we applied the lower bound for general
conservation (2¢ercen). Several studies suggest required IRRs for lighting as high peréént®*° so

we adopted that as the upper bound for these@mj

5SutherlandR.J. 2003The high costs of federal energy efficiency standards for residepfiidaces. Cato
Institute

Brown, M. A. 2001.Market failures and barriers as a basis for clean energy policies. Energy Policy 28; n
1197 1207

' M.D. Leving J.G. Koomey, J.E. McMahon, A.H. Sanstad, and E. Hirst. 198&rgy efficiency, market failures,
and government policyAnnual Review of Energy and the Environment, Vol. 20: &55.

8 1bid.

Y¥SutherlandR.J. 2003.
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EXHIBIT3-3 SUMMARY OF REPORTEDOSTS OF EQUITY FORARIOUS CONSERVATION

MEASURE®

SOURCE PROJECT TYPE RATE
Arthur D Little (1984) Thermal shell measures 32%
Cole and Fuller (1990) Thermal shell measures 26%
Goett (1978) Space heating system ard fuel type 36%
Berkovec, Hausman and Rust (1983) | Space healing system and fuel type 25%
Hausman (1979) Room air conditioners 29%
Cole and Fuller (1980) Refrigerators 61-108%
Gately (1980) Refrigerators 45-300%
Meier and Whittier (1983) Refrigerators 34-58%
Goett (1983) Cooking and water heating fuel type 36%
Goett and McFadden (1982) Water healing fuel type 67%
Levine 1995 Lighting 60%
Beggs, Cardell and Hausman (1981) General conservation measures 24%59%

“sanstadA.H., C. Blumstein, and S.E. Stoft. 19930ow high are option values energyefficiency investments?

Energy Policy 23, no.:9%39 743.
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3.0.5 Introduction to the presentatio n and interpretation of analytic results

For each representative project we modeled we presebtedo illustrate the sensitivity of results to key
variables Exhibit 3-4 describes the general featuregathExhibit. Each axis represents a key valéab
in the financial analysis, such as equipment cost and emahggs In each model, energy values only
include the realized savings or earnings to the applicant from energy conserved or piOoeicetls
within the Exhibit represent specific combinatis ofthe selected variableShe financial model uses
every combination ofariablesn the Exhibit to calculateanIRR . The color of each cell reflects tleR
result forthat particular combination efriablesrelative to the assumed target IRR rarig general, the
upperright corner of théexhibit represents the most favorable combinations, and the btdfooorner
represents the least favorable combinatide specifically:

o If that combination results in an IRR above the target rangepthagpears in green and is

|l abeled AGo, 06 indicating that the project woul
¢ If the combination results in an IRR within the target range, the box appears in yellow and is

| abel ed A Mar gi n agdroject coulthbe consaléred eapnomitally tviabte.h e
¢ If the combination redis in anlRR below the target range, the box appears in red and is labeled

ANo go, 0 indicating that the project would not

In additionto the sensitivity analyses, we include estimates of IRRs across larger project categories
(lighting modificaions, weatherization, HYAG/FDs, andsolar PV) based on broad, less refined
assumptions regarding project cash flows and lifetimes. Based masthits of the projedevel analyses,

we consider how average IRRs for the category would be affected if they all received the same level of
support from sources other than the BETC. Fully validating these assumptions would require additional
projectlevel financial analysis. However, we include these additional illustrations to provide perspective
on how the BETC may interact with other incentives at the category level.

17
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EXHIBIT3-4 ILLUSTRATION OF SENIFIVITY ANALYSISEXHIBIT

Equity IRR vs. Target (without BETC)

Decreasing S per kw reduction
equipment costs N o o _ 1. . . 1. . _
. 17.20 5 11072 5 10424 5 97.76 S a9l.28 % 84,31 % 7833 ¢ 7135 % 65,37 S 58.89
increase IRR -
Marginal Go Go Go Go Go Go Go Go Go
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values increase
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3.1 Financial impact of the BETC on wind energy projects

3.1.1 Technology, policy, and market lands cape

Among norhydro sources of renewable energy, wind energy has experienced the largest growth in total
capacity over the past 10 years. This growth can be attributed to a convergence of several factors,
including technology maturation (resulting in lawsoject costs), the establishment of renewable

portfolio standards (RPS) in many states (dramatically increasing the demand for new sources of
renewable energy), and the availability of federal subsidies, most notably the Production Tax Credit
(PTC). Whie Oregon, by one recent measure, ranks 20th among all states in technical wind energy
potential?* it currently ranks fifth in the United States (tied with Washington) in total installed wind
energy capacity’

The growth in wind energy capacity in Oregoimrors wind energy growth nationally, as illustrated in

Exhibit35. These charts highlight the PTC6s signifi

the marketdés response to uncertainty rlyegarding
Congress has authorized the PTC for discrete, often short (e.¢/eanroperiods, with a requirement that

a project begin generating power before the end of the period in order to qualify for the credit. With
expiration of the credit looming towardd end of 1999, 2001, and 2003, developers were reluctant to
commit large amounts of capital to new projects, resulting in significant decreases in new projects in
2000, 2002, and 2004. After a period of sustained growth between 2005 and 2009 (dueartidoge

Cc
t

greater certainty about the PTCb6s availability),

decrease is generally attributed to renewed uncertainty regardintelomg@nergy policies combined
with a stagnant economy and the resultaarease in demand for electricity. This last point highlights
the fact that basic market forces can be an equal if not larger cawgitgnt to the policies and incentives
that exist to promote utilitgcale renewable energy projects.

% National Renewablertergy Laboratory and AWS TruewinBstimates of Windy Land Area and Wind Energy
Potential by State for Areas >= 30% Capacity Factor at 8G@bruary 4, 2010.

2 American Wind Energy Associatiot,S. Wind Industry YedEnd 2010 Market Repgrianuary 2011Accessed
March 20, 2011 dtttp://awea.org/learnabout/publications/reports.cfm
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EXHIBIT3-5 ANNUALAND CUMULATIVE WINCENERGY CAPACITY, UAND OREGON
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Source: U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, Wind Powering America website

(http://www.windpoweringamerica.gov/wind installed capacity.asp#current )
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3.1.2 Characterization of wind energy projects in our dataset
rgy projects
single ormultiple turbines with total project capacitiess tharone megawatt (MW), while 11 are larger,
with capacities
provide a basic characterization of these projects.

Oof the 19 wind ene

Afutisiciat g0 projects

EXHIBIT3-6 CHARACTERIZATION ORVIND ENERGY PROJECTS

i n our

me absamdr32 d i n

Small Utility -scale
Number of projects (% of total in dataset) 8 (0.09%) 11 (0.1%)
Number of projects with a pass -through partner (% of

) ) 3 (38%) 7 (64%)

wind projects)
Total value of tax credits (% of total in dataset) ($2010) $129,000 (0.03%) | $87.3 million (21%)
Tax credit range ($2010) $1,988 - $32,700 $3.8 $11 million
Average tax credit ($2010) $16,000 $7.9 million

EXHIBIT3-7 CERTIFIED WIND ENERGPROJECTS IN OUR DPASET, 2002 TO 2009

Pass Through

W Non-Pass Through

Number of Projects
(98]

ok 1l

2002 2003 2004 2005
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3.1.3 Selection of projects for detailed analysis
As noted above, wind energy projects received a significant portion of all BETC tax credits between 2002
and 2009, but they represent a very small fraction of the total BETC application pool. Only 14 projects

categorized as Awi
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projects, summary statistics estimating financial performance could be misleading if applied to any

particular project. We instead chose four projects {mra the small wind category and three

representing the range of utiliscale project) for detailed analysis in an effort to illustrate the impact of

project scale on the importance of BETC support. We also selected a fifth project, from outside our

original dataset, in order to capture a third category of wind energy projects commonly referred to as
icommerciatlye 0 wi nd. Projects in this category are ¢
often under local ownership control. The commusitgk project we selected for analysis received final

BETC certification in 2010, but was peertified in 2008. The five projects we selected for analysis are
summarized in Exhibit-8.

Our selections encompass a variety of policy environments, market oosditid project scales that
reveal the changing impact of the BETC under different circumstances. Selected projects began
operations in the years between 2001 and 2010. Over this peiimbenergy generally experienced an
increase in installation codfisxhibit 3-9) but also saw chang&s energy valuesquipment efficiency,

and energy policies thaelped to promote strong growth in the secddrthe state level, the maximum
BETC award for renewable projects increased to 50 percent of certifiedtmages in 2007, and the
maximum certified costs changed from $10 million to $20 million. The cap on the maximum BETC
awards resulted in proportionally larger benefits for smaller projects, which partially counteracts their
limited economies of scale.

EXHIBIT 3-8 SUMMARY OF WIND ENERY PROJECTS SELECTEPOR FINANCIAL ANALYES

Certification Year Capacity Category
2001 24MW
2005 75MW Utility scale
2008 125MW
2009 13kw Small wind
2010 IMW Community scale
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EXHIBIT3-9 WIND ENERGY INSTALLE COST TREND
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3.1.4 Results

Wind Project 1 (24MW, 2001)

This wind farm joined a small wave of new installations in Oregon and elsewhere that came online just
prior to the expiration of the PTC in 2001. At that time, the BETC offered credits for 35 percent of
allowed project cost up to $10 million for a maximum credit of $3.5 million (or athasagh payment

of up to $2.55 million). This project reported lower capacity utilization and energy values than other
projects in our sample; its relatively low equipmensts partially offset these disadvantages.

The financial model reflects the benefits of accelerated depreciation, the production tax credit, and the
BETC. The application file does not include details of the power purchase agreement (PPA), which may
incomorate a partial or full inflation adjustment for the purchase price of elecﬁ%c'nlye base case

assumes no inflation of the power purchase price; other scenarios shown below include inflation
adjustments for O&M costs only, and for the full value efktilicity purchased.

The applicant file does not indicate the use of debt financing, and the financial model likewise assumes
the use of 100 percent equity financing. Debt financing would increase expected project returns;
however, prior to 2006, fewendn 20 percent of projects utilized debt at the project fvel.

Estimated financial performance

The basecase IRR falls below one percent, while the addition of the PTC increases the estimated IRR to
over seven percent (ExhibitI®). If the PPA includean inflation adjustment for O&M costs or for the

full value of energy purchased, the IRR increases by an additional 0.5 percent or 1.9 percent, respectively.
The BETC adds an additional 1.4 percent to the estimated IRR for a total of 11 percent, idacing t

project at the midpoint of the target IRR range. If the PPA did not include any inflation adjustment, the
total IRR would fall to seven percent without the BETa& the bottom of the target IRR rangand

increase to nine percent with the BETC. BT C likely contributed significantly to the attractiveness

of this particular project, particularly if the PPA did not include inflation adjustments for the value of
electricity purchased.

B Mc Car t h yTh& WindrPawed Purchase Agreemesir t i cl e Detail o, n.d.,
http://www.mccarthy.ca/article_detail.aspx?id=3465.

). Harper, M. Karcher, and M. Bolinger, fWind Project
An al yLawrence 8erkeley National Laboratory technical report LB3i434, Septembép007): v.
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EXHIBIT3-10 INCENTIVES ANALYSISWIND ENERGY PROJECT

Incentives and TargetIRR Range

16.00%
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10.00%
8.00%
6.00%
4.00%
2.00%

0.00% T T T T
Base case PTC O&M escalation Full escalation add BETC

B |RR "Stack" summary

Low High

Senstivity analysis

The sensitivity analysis for this project reveals how similar projects with slightly different equipment
costs may have benefitted from the BETC (Exhibltl3. This project reported equipment costs of $1.15
million per MW of capacity, théowest of our sample and also at the low end of the range for projects in
2001 (see Exhibit-3 above). The sensitivity analysis indicates that, without the BETC, an otherwise
similar project with equipment costs above $1.44 million per MW would falWb#ie target IRR range.
Such equipment costs were not unusual in 2001. Smaller projects in particular usually faced higher costs:
25MW projects usually faced a 10 percent increase in equipment costs relative to 50MW ﬁojects.
With the BETC, similar prjects with equipment costs up to $1.74 million per MW would fall within the
target IRR range. This suggests that the availability of the BETC smabjects with higher equipment
costs to proceed.

The sensitivity analysis also reveals how projecth ditferent energy purchase prices may have

benefitted from the BETC. This project reported energy values of approximately $0.03déwatt-hour

(kwh), at the low end of the range for our sample. The sensitivity analysis indicates that, without the
BETC, an otherwise similar project with energy values below $0.0B\Warwould fall below the target

IRR range. With the BETC, projects with energy values as low as $0.023 would remain within the target
IRR range.

“Bolinger and Wiser, AA comparative analysis of communi
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EXHIBIT3-11 SENSITIVITY ANALYSISWIND ENERGY PROJECT 1, WIHOUT AND WITH BETC
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Wind Project 2 (75MW, 2005)

This wind farm added 75 MW of capacity to its assets in 2005, benefitting from increased certainty in the
PTC program and BETC terms similar to those available to the smallepgfjétt. However, the total

eligible cost of the project exceeded the BETC cap of $10 million by a wide margin. As a result, the

BETC award represented a lower fraction of the total project cost. This project also reported slightly
higher equipment costhdn the first example, though it anticipated a significantly higher capacity factor

that may have reflected improved equipment performance or a more favorable project site. Energy values
did not differ significantly from the 2001 example.

The project qudfied for the production tax credit and accelerated depreciation in addition to the BETC.
Our financial model of the project, based on its application file, assumes that the project utilized each of
these incentives, and that the applicant financed thegbnithout debt. If the project utilized debt, its
returns would likely be higher than those shown below. The application file does not provide details on
the PPA, which may or may not have incorporated inflation into the purchase price for energggroduc

Estimated financial performance

Accelerated depreciation alone raises the estimated IRR to about 1.5 percent. Adding the PTC increases
the IRR to 10 percent, already within the target IRR range. If the PPA incorporated inflation adjustments
for O&M or the full purchase price, the IRR would increase by an additional 0.5 percent or 1.8 percent,
respectively. Adding the BETC adds an additional 0.4 percent to the projected IRR for a total of 12.2
percent. Without inflation adjustments to the purchase phegotal IRR would reach 10.5 percent with

the BETC. In either case, the estimated IRR falls within the middle to upper range of the target IRR of
6.5-15 percent (Exhibit-32). Both the 2001 and 2005 projects received the maximum BETC tax credit;

howeer , the 2005 projectds much higheBET€Conddtal | ed t

project returns.

EXHIBIT3-12 INCENTIVES ANALYSISWIND ENERGY PROJECZ

Incentives and Target IRR Range
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mm |RR "Stack" summary
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Sensitivity analysis

The sensitivity analysis for this project (ExhibitL3) dso reflects a smaller BETC impact. This project
reported a capacity cost of approximately $1.2 million per MW, slightly higher than the previous
example. A similar project with a capacity cost as high as $1.73 million per MW would still fall within

the arget IRR range, with or without BETC support. Likewise, similar project with energy values as low
as $0.025 pekWh would remain within the target IRR range with or without the BETC. While the

BETC does have a natero impact on returns for varying @ity costs and energy values, the

difference falls below the resolution of the sensitivity table.

Given the small contribution of the BETC to the IRR, it would not likely have a significant impact on the
decision to proceed with similar projects at ghaint in time.
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EXHIBIT3-13 SENSITIVITY ANALYSESWIND ENERGY PROJET 2, WITHOUT AND WITH BETC
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Wind Project 3 (125 MW, 2008)

This wind farm sought to add over 100 MW of capacity to its assets in 2008. Since the project began after
2007, it benefted from a higher maximum eligible cost of $20 million, as well as a 50 percent tax credit

for renewable energy projects. Unlike earlier examples, it qualified for bonus depreciation in addition to
accelerated depreciation. This project reported equipousts of $1.85 million per MW, higher than

previous examples but consistent with the upward trend in equipment costs shown in EXhibilSo

indicated a higher capacity factor and higher energy values than either of the two previous examples;
these &ctors, combined with increased state and federal support, helped offset the impact of higher
equipment costs.

Like the previous examples, this projectods file
financing. The financial model inclusl@ base case with no inflation for the power purchase price as well

as a scenario in which the price increases with inflation. It also assumes 100 percent equity financing; the
use of debt would result in an increase in the estimated returns.

Estimated financial performance

With all incentives included, the estimated IRR of the project reaches 14.8 percent (EdHipit 3

Accelerated depreciation alone increases the estimated IRR to six percent. Adding the PTC increases the
IRR to 11 percent, while bondepreciation provides an additional one percent increase. If the PPA
increases the purchase price for power at the rate of inflation, the IRR increases by an additional 1.8
percent. The addition of the BETC increases the estimated IRR by less tharc@b. pé/ithout an
inflation-indexed purchase price, the total estimated IRR reaches about 13 percent.

As with the second example, the large total cost of this project relative to the maximum BETC credit
explains the small impact of the BETC on IRR. As thtal cost increase above the maximum allowed

cost, the impact of the BETC tends to decrease. The total cost of this project exceeds the second example
by more than a factor of two. However, the increase in the maximum BETC in 2007 enabled this project
to enjoy a comparable, but small, boost to its IRR from the BETC.
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EXHIBIT3-14 INCENTIVES ANALYSISWIND ENERGY PROJEC3
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Sensitivity analysis

The sensitivity analysis for this project also indicates a small impact of the BETC on the range of capital
costs and energy values that fall within the target IRR range. With or without the BETC, a similar project
with capital costs as high as $2.9 million per MW would remain within the target IRR range. The addition
of the BETC does enable similar projectshagénhergy values as low as $0.03 to stay within the target IRR
range (Exhibit 3L5).

The addition of the BETC does not appear to have a significant impact on the range of possible values for
energy or equipment that produce results within the target IRFer&iven the small contribution of the

BETC to the projectodos I RR, it I|ikely did not have
project.
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EXHIBIT3-15 SENSITIVITYANALYSIS: WIND ENERG PROJECT 3 WITHOUT AND WITH BETC
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Wind Project 4 (2009 z 13kw)

The final two examples represent smalieale investments with different economies of scale than the
preceding three examples. The first of these ssualle projects replaced a diesel powered pump with a
small wind turbine in 2009. Unlé&kthe previous examples, this project did not sell power to the grid. As a
result, it did not incur the costs associated with interconnection, and the value of the energy produced
derived from the replacement of diesel fuel rather than electricity pabbigéhe utility.

This project qualified for the investment tax credit, accelerated depreciation, and bonus depreciation in
addition to the BETC. Our financial model of the project, based on its application file, assumes that the
project utilized each ohese incentives, and that the applicant financed the project without debt.

Estimated financial performance

With all incentives included, the estimated IRR of the project reached 18.9 percent, exceeding the target
rangeds upper b o u n3d6).0Nith oblp acqelerated elepreciatioR, xha éstimated IRR
reached 5.2 percent. Adding the ITC increased the IRR to 11 percent, and including bonus depreciation
increased the IRR by slightly less than 1 percent. The BETC resulted in an additionatrigzRerof
approximately 8 percengince the project fell well below the maximum cost allowed by the BETC, the
value of the BETC comprised a large portion of the total project cost.

EXHIBIT3-16 INCENTIVES ANALYSISWIND ENERGY PROJEC%

Incentives and Target IRR Range

20.0%

15.0% +——

10.0%

- .

0.0%

Base case add ITC add bonus add BETC
depreciation

m |RR "Stack” summary Low High

Sensitivity analysis

The sensitivity analysis also reflects the large impact of the BETC on smaller projects, indicating that the

BETC significantly increased the range of energy values and capital costs that fell within the target IRR

range. Without the BETC, theprect 6 s | RR woul d move below the targ
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low as $0.01 pekWh, or if capital costs were as high as $0.83 per watt (Exhibity’3. With the BETC,

the projectds I RR would remain i nsthanh$6.0ltpesWhpret r ang
capital costs were greater than $3.50 perwalt.t hough t he projectds esti mat e
IRR range even without the BETC, the BETC could have played a significant role in making the project
financially attractive.The target IRR range derives from thresholds for much larger projects, which can
generally receive less expensive financing than would be available to an individual building a small

project. This applicant likely faced higher financing costs, in addftidncreased risk associated with

adopting an unfamiliar technology. As a result, the applicant likely required a higher return to proceed

with the project. The relatively |l arge contributi
the additonal boost that the applicant needed.

% Given the smaller scale of the fourth wind energy project we analyzed, capital costs are expressed in $ per watt
rather than $million per megawatt.
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EXHIBIT3-17
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SENSITIVITY ANALYSISWIND ENERGY PROJET 4, WITHOUT AND WITH BETC
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Wind Project 5 (9MW, 2010)

The final example represents a Acommunityo scale
utility wind farms, its small size does not achieve the economies of scale illustrated by theaslkty

examples. This project reported higher equipment costs than any of the first three examples,

approximately $2.2 million per MW. However, it reporetkergy values higher than the first two utiity

scale examples, which partially offset the disadvantage of higher equipment costs.

This project qualified for both accelerated and bonus depreciation, as well as the ITC. It also took
advantage of the high8ETC available for renewable energy projects after 2007. Unlike previous
examples, this project utilized the BETC p#a®ugh option. Its project file also included information
on debt financing through the SELP program, which we incorporated intimdineial model.

Estimated financial performance

The basecase scenario includes accelerated depreciation and energy values indexed to increase with
inflation; the resulting IRR reaches one percent. The addition of the investment tax credit raises the
estimated IRR to three percent. Bonus depreciation further increases the IRR by about 0.1 percent. The
combination of the BETC and SELP loan adds abkdlitpercent to the estimated IRR for a totalL&f7

percent, and brings the project within the tatg&R rangeCompared to the second and third examples,

this projectds BETC award compr i She #8007ancreagaige por t i
BETC support led to a significant gain in the financial attractiveness of this prgjéttiout the higher

BETC pasghrough payment enabled by the revised BETC rules, the project's estimated returns would

fall below the target range.

EXHIBIT3-18 INCENTIVES ANALYSISWIND ENERGY PROJECH
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Sensitivity analysis

The sensitivity analysis (ExhibitB9) indicates that even with the BETC, a slight increase in project

costs, or a slight decrease in energy values, would push the project below the target IRR range. If

equi pment costs reached approxi matel y fakbel@&9 mi | |
the target range. Likewise, a decrease in energy values below $0.¢&Vipeould also cause the

project to fall below the target range.

These results indicate that the BETC very likely made a significant difference in the attractivehess of t
proposed project, and enabled it to overcome relatively high equipment costs associated with smaller
projects utilizing larger turbines.
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EXHIBIT3-19 SENSITIVITY ANALYSESWIND ENERGY PROJETS5, WITHOUT AND WITH BETC
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3.1.5 Conclusions: wind energy projects

Exhibit 320 summarizes our conclusions regarding the impact of the BETC on wind energy projects. In
general, our analysiadicatesthat the BETC is a more significant driver of financial performance among
small wind and communitgcale projed, and perhaps smaller utilisgale projects as well, but has little
impact on the financial performance of larger utibgale projects. The cap on the maximum BETC value
limited its impact on very large projects with high total costs; projects aoitime maximum allowed

total costs benefitted the most from BETC support. The financial characteristics of smaller projects also
appear to increadbe impact of the BETC, since higher equipment costs and capital constraints place
such projects at a disaaivtage relative to largecale investments.

Our analysis of utilityscale projects included two that were completed during the second half of the last
decade. Over the past ten years, improved efficiency and increasing energy values made these projects
more attractive. While the BETC may have been more relevant even for larger projects earlier in the
decade, changing markets and technology appears to have reduced its importance-swalgilitynd.

EXHIBIT3-20 SUMMARY OF BETC IMRAT ON SELECTEDNIND ENERGYPROJECTS

YEAR CAPACITY | CATEGORY BETC IMPACT NOTES
2009 13Kw Small wind Moderate/ Lowltotal cost r}elatlve to max BETC
high Capital constraints
Community High equipment cost

2010 9MW High

scale Low total cost relative to max BETC

Low energy values
2001 24MW Moderate Low capacity factor
Low total cost relative to max BETC

Higher capacity factor

2005 7SMW Utility scale Low High total cost relative to max BETC

Higher capacity factor
2008 125MW Low Higher energy values
High total cost relative to max BETC
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3.2

3.2.1 Technology, policy, and market landscape

Energy conservation and the more efficient use of energy resources is generally the least expensive and
most plentiful means to ensure that enatggnands are met. The necessary technologies, such as more
energyefficient lighting and HVAC systems, are readily available. As energy prices increase, so too does
the attractiveness of investments in conservation measures. An important driver is thetiexpaic

Financial impact of the BETC on conservation projects

future price trends and thefwnt cost of conservatierelated investments compared to the annual
energy (and cost) sangs that follow. As Exhibit 21 illustrates, the trend in commercial and industrial

electricity prices in Oregon is up, msistent with the trend n

EXHIBIT3-21

ationally.

US AND OREGON ELECTRITY PRICES2002 TO 2009

12
© Commercial Electricity
& 10 —_
o
E) ‘ﬁ\
Z — —
s 8 ——
£z
o
£X 5
o o
=
B 4
o
5 == JS Nominal
E
£ 2 ——US Real
S
OR Av
O T T T T T T T T Ig 1
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

[y
o

Industrial Electricity

/

/

/‘\-—/

e (JS Nominal

Industrial Electricity Energy Price
{¢/kwh)

e [JS Real

[ R R S B i ¥ o B S+ Vo]

OR Avg

2000 2001 2002 2003 2004 2005 2006 2007

2008 2009

Source: energy information agency data, accessed at http://www.eia.

doe.gov/emeu/aer/txt/pth0810.html

INDUSTRIAL ECONOMICS, INCORPORATED

40


http://www.eia.doe.gov/emeu/aer/txt/ptb0810.html

3.2.2 Characterization of conservation projects in our dataset
Our dataset includes a total of 8,299 conservation projects across the foatembes of interest.
Exhibits 322 and 323 provide a basic characterizai of these projects.

EXHIBIT 3-22 CHARACTERIZATION OEONSERVATION PROJEGT

LIGHTING

WEATHERIZATION

HVAC

VFD

Number of projects (% of
total in dataset)

3,973 (43%)

3,735 (43%)

311 (3.5%)

280 (3.2%)

projects)

Number of projects with a
passthrough partner (% of

1,452 (37%)

892 (24%)

301 (97%)

275 (98%)

Total value of tax credits (%
of total) ($2010)

$34.7 million
(8.3%)

$26.8 million
(6.4%)

$11.8 million
(2.8%)

$7.8 million
(1.9%)

Tax credit range ($2010)

$42 - $983,000

$81 - $1.2 million

$165 - $578,000

$623 - $390,000

Average tax credit ($2010) $8,700 $7,200 $38,000 $28,000
EXHIBIT3-23 CERTIFIED CONSERVADIN PROJECTS IN OUR BTASET, 2002 TO 2009
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3.2.3 Results

3.23.1

Lighting modification projects

Exhibit 3-24illustrates the trend in averafiRR, with and without the BETC, across all lighting
modification projects in our dataset. TIRR estimates assume a4gaar life for all projects, and rely on

t he

applicantés

reported certifi

ed

¢ octutl costs d

exceed certified costs, IRR estimates will be high; if actual project lifetimes exceed ten years, IRR
estimates will be low.

EXHIBIT 3-24 ESTIMATED IRR FOR IGHTING MODIFICATIONPROJECTS IN OUR DATAET
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We divided lighting projects into quiidés based on the energy saved by each project, and then divided
each quartile into paghrough and noipassthrough project$Exhibit 3-25). We selected two projects,
one large nofpassthrough project and one smaller pésough projectfor more det#ed analysis.

EXHIBIT3-25 DIVISION OFLIGHTING MODIFICATI® PROJECTS BY SELECTNOCRITERIA

All Lighting Projects

Energy Saved (MM BTU) <34

Passhrough

n=3,973
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Lighting Modification Project 1

An elementary school replaced lighting and installed occupancy sensors in 2008.

All Lighting Projects

Energy Saved (MM BTU) <34 77197
—_——

—_——  —— ——
oo (501 0 B B - B3 KO 3

EXHIBIT 3-26 FUNDING SOURCESLIGHTING MM@IFICATION PROJECT 1

Source Amount
Grants $8,254
BETC passhrough $3,624
Applicant $0O*
TOTAL $11,878

* Applicants typically must advance funding for the project prior to receiving
the pass-through payment; while the applicant advanced $3,624 in fundi ng
to complete the project, the BETC pass -through payment covered this
amount.

Estimated financial performance

The applicant only advanced funding during the construction of the project; the BEHDnoash

payment essentially paid back their portidrite investment once they completed the project. As a result,
their returns on investment appear very Higkhibit 3-27). However, as a school they likely made
investment decisions based on need and budget constraints rather than IRR.
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EXHIBIT 3-27 INCENTIVES ANALYSIS:IIGHTING MODIFICATIONPROJECT1

Incentives and Target IRR Range

120.0%

100.0%

80.0%

60.0%

40.0%

20.0%

0.0% -
Base case add grant add BETC

m [RR "Stack" summary Low =———High

Sensitivity analysis

The vertical axisn Exhibit 3-28 represents the range of average retail electricity prices in the US
(excluding Hawaii) for 2008. The horizontal axis represents the cost of eidh @nergy saved per

hour. The sensitivity analysis indicates that the project would stay above the target IRR range if the cost
per kW of lighting load reduced increased to $84 per kW, and would remain in the target range if the cost
increased to $117ranore.
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EXHIBIT 3-28 SENSITIVITY ANALYSISLIGHTING MODIFICATON PROJECT 1, WITHQ@T AND WITH
BETC

Equity IRR vs. Target (without BETC)
$ per kw reduction

$ 11720 $ 11072 $ 10424 $ 9776 $ 9128 $ 8481 $ 7833 $ 718 $ 6537 $ 5889
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Lighting Modification Project 2
A small business replaced over one hundred metal halide fixtures with fluorescent fixtures in 2006

All Lighting Projects

Energy Saved (MM BTU) - >1-97
e N0 KK KN

EXHIBIT 3-29 FUNDING SOURCESLIGHTING MODIFICATI® PROJECT 2

Source Amount
Applicant $35,050*
TOTAL $35,050

* The applicant may have applied for rebates through the Eugene Water and
Electric Board (EWEB). These rebates currently range from $85-$130 per
fixture for ret rofits; if EWEB offered similar rebates in 2006, they could have
provided over $10,000 in funding for the project. The project also may have
qualified for the Energy Efficient Commercial Buildings Tax Deduction
(CBTD).

Estimated financial performance

The preforma assumes a tgrear lifetime for the investment, and calculates IRR over-gé¢an period.

While the application did not note the expected lifetime of new bulbs, they did indicate that the lamps
would operate over 5,00ursper year. Ifthe useable lifetime of the bulbs fell short of 50,000 hours
(5,000x10 years), the IRR would be lower than these projections. The applicant also replaced fixtures,
which would likely last longer than the bulbs themseledhibit 3-30illustrates the redts of our

analysis of this project.
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EXHIBIT 3-30 INCENTIVES ANALYSISLIGHTING MODIFICATI®N PROJECT2

Incentives and Target IRR Range

70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
0.0% - . .
No incetnives Add utility Add CBTD add BETC Total
incentive

m [RR "Stack" summary

Low =——High

Sensitivity analysis

The vertical axisn Exhibit 3-31 represents the range of average retail electricity prices in the US
(excluding Hawaii) for Q06. The horizontal axis represents the cost of each unit of energy saved per
hour.The sensitivity analysis indicates thatth BETC supportthe project would remain in the target
IRR range if the cost per kW of reduced lighting load increased to $&drer.

47
INDUSTRIAL ECONOMICS, INCORPORATED



EXHIBIT 3-31 SENSITIVITY ANALYSISLIGHTING MODIFICATON PROJECT 2, WITHQ@T AND WITH
BETC

Equity IRR vs. Target (without BETC)
$ per kw reduction
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Summary of lighting project analyses

The BETC likely played a significant role in enabling the lighting retrofit projects described above. As
with the P/ projects, the variability of incentives available to specific projects makes generalizations
regarding the entire pool of lighting projects difficult. The chiarxhibit 332 apply the same class

level analysis to all of the lighting projects incldde our dataset.

EXHIBIT 3-32 IMPACT OF THE BETC ESTIMATEDLIGHTING MODIFICATI® PROJECTRETURNS

Estimated IRRs of C7 Projects without BETC
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Adding BETCOGs cont
IRR further shifts the IRR distribution as shown
here.

Based on the above assumptions, the BETC moves-®iReprojects into the target range andraases
the IRR of projects already in that ran@sxhibit 3-33). As in the PV examples, validating the underlying
assumptions regarding the average magnitude oBEOIC incentives would require a detailed financial

analysis of a larger sample of projects

EXHIBIT 3-33 ESTIMATED CLAS$SEVEL IMPACT OF THEBETC, COMBINED WITHESTIMATED)
OTHER INCENTIVES, ONLIGHTING MODIFICATI® PROJECT RETURNS

RELATIVE TO

NO BETC WITH BETC CHANGE
TARGET IRR
Below target range 36% 21% -15%
In target range 52% 57% 5%
Above target range 12% 22% 10%
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3.2.3.2 Weatherization projects

Exhibit 3-34 shows the estimated IRR for weatherization projects based on certified costs and payback

periods reported in the data set, assuming a uniforgre@0life for all projects. Sinaertified costs do

not include the portion of expenses covered by federal grants, actual costs may be higher than certified
costs. These IRR estimates will exceed the realized IRRs if project lifetimes fall short of 20 years, or if

certified costs exceddtal costs.

EXHIBIT 3-34 ESTIMATED IRR FOR WATHERIZATION PROJECS IN OUR DATASET

New Project and Estmated IRR Trends
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We divided weatherization projects into quartiles based on the energy saved per project, dindtldten
each quartile into paghrough and noipassthrough project$Exhibit 3-35). We selected two projects,
one large pasthrough project and one small npassthrough project for more detailed analysis.

EXHIBIT3-35 DIVISION OFWEATHERIZATION PROJETS BY SELECTION CRERIA

All Weatherization Projects

Energy Saved (MM BTU) <10 >53
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Weatherization Project 1
A landlord rephced windows and doors on a small rental housing unit in 2007.

All Weatherization Projects

Energy Saved (MM BTU) <10 1022 >53
ey

—l— —_——  ——
oo [ 3 KB KO 3 KD

EXHIBIT 3-36 FUNDING SOURCESWEATHERIZATION PROJET 1

Source Amount
Applicant $6,684
Rebate $392
TOTAL $7,076

Estimated financial performance

Empirical research indicates that congusnmay apply discount rates to conservation measuressdf 20
percenibr more*’ While the projected IRR falls short of this rar(@xhibit 3-37), the applicant still

proceeded with the project. Two factors may explain this decision. First, the appiayaapply a lower
discount rate than the average consumer in evaluating conservation investments. Second, the project may
provide benefits that are not included in the financial analysis. For example, the applicant may simply
need new windows.

7K., A Hassett and G. E Metcalf, AEN
0

rgy conservation it
correctly?,0 Energy Policy 21, n (1
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EXHIBIT 3-37 INCENTIVES ANALYSISWEATHERIZATION PROJET 1

Incentives and Target IRR Range
35.0%
30.0%
25.0%
20.0%
15.0%
10.0%
5.0%
0.0% — —_— I 2N
Base case Add rebate " add BETC Total
B |RR "Stack" summary Low =——High

Sensitivity analysis

The sensitivity analysis indicates that even with BETC support, the project falls below theaagget
even if energy values increase to $0k¥%h or if the cost per kbtubiur saved declines to $2,000 (Exhibit
3-38).
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EXHIBIT 3-38
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SENSITIVITY ANALYSISWEATHERIZATION PROECT 1, WITHOUT ANDWITH BETC
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Weatherization Project 2
A local public housing authority replaced a large number of windows on rental units in 2004.

All Weatherization Projects n=23735

Energy Saved (MM BTU) - >53
e (5 0 KO D KO B - D

EXHIBIT 3-39 FUNDING SOURCESWEATHERIZATION PROJET 2

Source Amount
Grants $102,400
BETC passhrough $18,857
Applicant $50,984
TOTAL $181,241

Estimated financial performance

This project benefitted from significant grant funding, which greatyimm@ee d r et urns on t he
equity contributionExhibit 3-40). As a nonprofit housing authority, the applicant likely faced budget

constraints that played a larger role than deteaxtions of return on investment.
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EXHIBIT 3-40 INCENTIVES ANALYSISWEATHERIZATION PROJET 2

Incentives and Target IRR Range

35.0%
30.0%
25.0%
20.0%
15.0%
10.0%
5.0% -

o TR |

No incetnives " add Grant add BETC Total

m [RR "Stack" summary Low =———High

Sensitivity analysis

This project falls just within the target range, and would drop below that range if the cost penukbtu/h
saved increased to $3,00Bxhibit 3-41). The project would remain in the target range if the value pe
kbtu fell to $0.02.
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EXHIBIT 3-41 SENSITIVITY ANALYSISWEATHERIZATION PROECT 2, WITHOUT ANDWITH BETC

Equity IRR vs. Target (without BETC)
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Summary of weatherization project analyses

The BETC likely played a significant role in enabling the second project, but the extent to which it
influenced the first project is unclear. Ttieartsin Exhibit 342 apply a clas$evel analysis to the set of
weatherization projects, assuming that all projects received a similar level-BETGD support.

EXHIBIT 3-42 IMPACT OF THE BETC ESTIMATEDWEATHERIZATIONPROJECTRETURNS

Estimated IRRs of C5 Projects without BETC

1000

An estimated IRR for all projects was calculated
using the payback periods reported by applicant
assuming a uniform 20 year life for all projects. |
practice, project lifetimes could vary significantly
depending upon thnature of the project.
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Estimated IRRs of C5 Projects without BETC, with Other Incentives
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Of the two projects, only one reported receiving
any noRBETC support. If all projects received a
similar level of noRBETC support on average, thg
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Estimated IRRs of C5 Projects with BETC + Other Incentives

1000

% r;rtge?ﬁgrange
g 7%?
' .
57 g%é The addition of the BETC further shifts the
£ g %ﬁ? estimated IRR distribution as shown here.
; .
. .

Estimated IRR

Based on the above assumptions, the BETC moves a portion of thespirtiiethe target rand&xhibit
3-43). The relatively low number of projects within the target range suggests that additional project
benefits and incentives likely exist, but are not captures in the above analysis.

EXHIBIT 3-43 ESTIMATED CLASSEVELIMPACT OF THE BETC,COMBINED WITH (ESTINTED)
OTHER INCENTIVES, ONWEATHERIZATION PROJET RETURNS

RELATIVE TO

NO BETC WITH BETC CHANGE
TARGET IRR
Below target range 93% 83% -10%
In target range 3% 7% 4%
Above target range 4% 10% 6%
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3.2.3.3 HVAC andVFD projects

For the HVAC and VFD subectors, we provide classvel analyses that would include trends in

estimated returns on investment with and without the BETC. We compare these returns to estimated
target IRRs cited previously. This range servesmadiustration of target IRRs that apply to similar

projects. Since this analysis does not include a review of specific project files, we cannot determine if the
target range is appropriate for each project included in thessestidrs.

We estimated mject IRRs based on payback periods and certified costs provided in the applicant
database. The database does not list all sources of funding for each project; as a result, the certified cost
and payback period may result in a low estimate of the IREwéoproject owner. We also assumed that

the value of the BETC at least equaled the cash value of @hpasgh payment, even if the project

owner elected to retain the credits. Foripassthrough projects, this may result in a low estimate of the
project IRR. We also assumed a-gear lifetime for all projects. Given a specific payback period, the
actual project IRR would increase if the lifetime of the project increased.

Thechartsbelow Exhibits 3-44 and3-46) show the distribution of estimatedopect IRRs with and

without the BETC folFD and HVACprojects. Vertical lines indicate the target IRR range identified
previously fortheseprojectcategoris. Projects to the left of the target range have IRRs below the target
range; projects betweehet lines fall within the target ranges; projects to the right of the target range
exceed the target range. Teteart on thdeft shows the distribution of estimated IRRs without the BETC;
thechart on theight shows the distribution with the BETC. Théf@iences between the tweharts

illustrate the impact the BETC had on project returns, and what role the BETC may have played in
making project in each range more attractAgillustrated in Exhibit 214 and summarized in Exhibit 3

45:

e 57 percent of VFIprojects remained below the target range even with the BETC. These
applicants may have applied a lower IRR hurdle for their project for a variety of reasons: they
may have faced lower capital costs or less uncertainty than other project owners. Tlatsomay
have gained significant benefits from the projects that were not captured in the value of energy
saved.

e 15 percenof VFD projects moved above the lower threshold of the target range with the addition
of the BETC incentive. Of tle, seven percentoved into the target range agidht percent
moved above the target range. The BETC likely played a significant role in making these projects
more attractive.

e 19percenbf projects stayed above the target range even without the BETC. These applicants
may have required higher hurdle rates for their projects for various reasons: they may have faced
unique risks such as unfamiliarity with the technology or uncertainty regarding its performance.
Capital constraints may also have prevented them from fingacproject that was otherwise
attractive. However, for some of these projects, high returns without the BETC may have been
sufficient to justify proceeding with the project.
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EXHIBIT3-44 IMPACT OF THE BETC ESTIMATED VFD PRCECT RETURNS

Estimated IRRs of C12 Projects without BETC Estimated IRRs of C12 Projects with BETC

without BETC
O target IRR ran

with BETC
O target IRR range
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A R R e R Y
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EXHIBIT 3-45 IMPACT OF THE BETC ESTIMATED VFD PROECT RETURNS

RELATIVE TO

NO BETC WITH BETC CHANGE
TARGET IRR
Below target range 73% 57% -15%
In target range 8% 15% 7%
Above target range 19% 27% 8%

For HVAC projects Exhibits 346 and 347), the addition othe BETC reduced the share of projects
below the target range by percent The share of projects within and abdhe target range increased
by five percentandsix percent respectively.
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EXHIBIT 3-46 IMPACT OF THE BETC ESTIMATED HVAC PREIECT RETURS

Estimated IRRs of C2 Projects without BETC Estimated IRRs of C2 Projects with BETC
(e} o
T without BETC T T with BETC
O target IRR range O target IRR range

100
1
100
|
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80
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40
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20

I T 1 !
0 50 100 150 0 50 100 150

Estimated IRR Estimated IRR

EXHIBIT 3-47 IMPACT OF THE BETC ESTIMATED HVAC PRIECT RETURNS

RELATIVE TO

NO BETC WITH BETC CHANGE
TARGET IRR
Below target range 88% 76% -11%
In target range 6% 11% 5%
Above target range 6% 12% 6%

3.2.4 Conclusions: conservation projects

Despite the relatively low risk associated with conservation investments, observed IRR requirements
appear comparable to more risky investmeiiise impact of the BETC depends in part on the underlying
cause for this high IRR requirement, which can varywbenh applicants and project types. Property
ownersmay not directly benefit froh h e i r eheegy savingd Gapitabnstrained applicants such as
schools lack access to flexible financing sources, so even high returns do not guarantee that amproject ¢
be implementedn some cases, individuals may underestimate the potential benefits of these investments.
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The BETCcan play a significant rolhen capital constraints are the main problem facing applicants, or
when the project owners and project Hanaries are not the same. When a lack of information presents
the primary barrier to investment, the importance of the BETC may change over time as consumers
become more aware of the benefits of investments in different conservation measures.
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3.3 Financial impact of the BETC on biomass combustion projects

3.3.1 Technology, policy, and market landscape

Several factors make biomass combustion potentially attractive to Oregon project developers and
investors, including the availability of local feeddtegprimarily from the agricultural and forestry
sectors) and the availability of the PTC to biomass projects. As a potential sobotlke béaand power,
biomass also offers a hedge against energy price volatildygenerally utilizes technology that
already integrated into a conercial or industrial process.

At the same time,ibmass facilities possess unique operational characteristics that differentiate them from
solarPV and wind. They require fuel; they may produce salable byproducts aihesrtargy; and they
produce both heat and electrical energy. As a result, the financial models of such facilities also differ
from solarPV and wind. They reflect higher operating costs; they include multiple revenue sources; and
they captue exposure teultiple markets.

Combustiorbased biomass projects may face unique risks. The availability and cost of fuel may vary,
and project owners may netmenter intacontracts withfuel suppliersin addition, guipment
manufacturers and installers may of§iorter warranties tharetypical for PV systems. Even if the
equipment functions properly, achieving the expected level of performance may require significant
technical skills. Firms and investors often expect higher returns on investment for poopestsn

light of these risks.

3.3.2 Characterization of biomass combustion projects in our dataset
Our dataset includes 16 biomass combustion projegtsbits 3-48 and3-49 provide a basic
chamlcterization of these projects.

EXHIBIT3-48 CHARACTERIZAION OF BIOMASS COMBSTION PROJECTS

Number of projects (% of total in dataset) 16 (0.002%)
Number of projects with a pass -through partner (% of biomass

. . 9 (56%)
combustion projects
Total value of tax credits (% of total in dataset) ($2010) $60.3 million ( 15%)
Tax credit range ($2010) $73,500 - $7.3 million
Average tax credit ($2010) $3.5 million
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EXHIBIT3-49 CERTIFIED BIOMASS QMBUSTION PROJECTSN OUR DATASET 2002 TO 2009

10
Pass Through

® Non-Pass Through

Number of Projects

; i N | II[

2002 2003 2004 2005 2006 2007 2008 2009

3.3.3 Selection of projects for detailed analysis

Given the small number sliomass combustion projects in our dataset, we simply selected two

representative projects for more detailed analy$isese projectproduce a significant amount tifermal

and electrical energy, and provided equipment that became an integral compenentdi appl i cant 6
businessWe avoidedprojects that incorporated multiple project types, such as biomass boilers and

lighting retrofits, in order to isolate to costs and benefith@biomass system

3.3.4 Results

Biomass Combustion Project 1

In 2007 a wood products firm replaced its natural gas boiler with a viioed boiler and added a turbine

and generator. The boiler uses waste wood from operations and from local suppliers, and produces steam
both for operations and for the turbine and generafhe firm sells electricity under a power purchase

agreement.
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EXHIBIT3-50 FUNDING SOURCESBIOMASS COMBUSTIONRODJECT 1

Source Amount
Applicant $23,930,150
TOTAL $23,930,150

Estimated financial performance

The IRR calculations assume a\&har poject lifetime, and that operating costs match typical levels
typical for CHP project&® The application does not indicate whether the firm retained the production tax
credit; the analysisummarized in Exhibit-51 assumes that the firm received the PTC.

EXHIBIT3-51 INCENTIVES ANALYSISBIOMASS COMBUSTIONRDJECT 1

Incentives and Target IRR Range

35%
30%
25%
20%
15%
10%

5%

0%

Base case add PTC add Bonus add BETC
Depreciation

mm [RR "Stack" summary Low =———High

Sensitivity analysis

The horizontal axign Exhibit 352 represents the cost of equipment per unit capacity; the range reflects

an approximate range of costs for similagsiged combinedéat and power facilities. The vertical axis
represents a weighted average of heat and electrical energy values. The ratio of heat to electrical energy
in this project is about 7 to 1. The top of the range reflects the industrial cost of natural glesticity

in Oregon in 2007, weighted at a 7 to 1 rafibe sensitivity analysis indicates that, with the support of

BHEconomic Benefits | Combined Heat and Power Partner st
http://www.epa.gov/chp/basic/economics.html.
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the BETC, the project would remain in the target IRR range if energy values dropped to $0.01 per kbtu, or
if equipment costs increasenl $443 per kbtuthur of capacity.

EXHIBIT3-52 SENSITIVITY ANALYSISBIOMASS COMBUSTIORROJECT 1, WITHOUTAND WITH

BETC
Equity IRR vs. Target (without BETC)
P tSNJ {1060dx KNI / LI OAdGe TIbb
0.0% $ 549 $ 496 $ 443 % 391 $ 338 $ 286 $ 233 % 180 $ 128 $ 75
=
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— .
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= .
‘Q $ 0.013 No go No go No go No go Marginal Marginal Marginal Go Go Go
i .
No go No go No go No go- No go Marginal Marginal Go Go Go
«wn 3 0.011 Project
N
© No go No go No go No go No go No go Marginal Marginal Go Go
— $ 0.010
: $ 0.009 No go No go No go No go No go No go Marginal Marginal Go Go
T
No go No go No go No go No go No go No go Marginal Go Go
T $ 0.007 9 g 9 g 9 g g g
No go No go No go No go No go No go No go No go Marginal Go
$ 0.006
No go No go No go No go No go No go No go No go No go Go
$ 0.004 9 g 9 g 9 g 9 9 9
$ 0.003 No go No go No go No go No go No go No go No go No go Marginal
Equity IRR vs. Target with BETC
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$ 0.006 g g 9 g g g g 9
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Biomass Combustion Project 2

In 2008, a wood products firm installs a wef@d cogeneration facility to produce steam andtalsty.

EXHIBIT3-53 FUNDING SOURCESBIOMASS COMBUSTIONRODJECT 2

Source Amount
Applicant $3,321,880
Grant $743,500
BETC passhrough $1,673,429
TOTAL $5,738,809

Estimated financial performance

The applicant leveraged several sources of suppprtth i ncr ease t he projectds
IRR estimatedllustrated in Exhibit 34 assume that the firm retained the PTC, and that the investment
timeframe was 25 years.

EXHIBIT3-54 INCENTIVES ANALYSISBIOMASS COMBUSTIONRDJECT 2

Incentives and Target IRR Range

35.0%
30.0%
25.0%
20.0%
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Senstivity analysis

The horizontal axign Exhibit 3-55 represents the cost of equipment per unit capacity. The vertical axis
represents a weighted average of heat and electrical energy values. The ratio of heat to electrical energy

in this project is aboutO to 1. The top of the range reflects the industrial cost of natural gas and

electricity in Oregon in 20QAveighted at a 10 to 1 ratibhe sensitivity analysis indicates that with the

BETC, the projectobs | RR f arojécedgnargy valupaidrophnenergy he t ar
values would put the project below the target ranbiee project woul@dlsoremain in the target range if

equipment costs increased to $1,000 per kbtu.
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EXHIBIT3-55 SENSITIVITY ANALYSISBIOMASS COMBUSTIORROJECT 2, WITHOUT AND WITH

D
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3.3.5 Conclusions: biomass combustion projects

Combustion projects likely require BET&pport in combination with other incentives, to meet the
target IRRs required by applican@®ne applicant noted that their businesguired the combined package
of incentives to meet their minimum required return on the proposed pwlaciugh these projects can
meet higher IRR targets thanlarPV, therelativelylarge upfront investment requickpresents a
challenge for smalldsusinesseslhe BETC can reduce the total letegm capital required to develop the
project and make such projects possible for these businesses.
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3.4 Financial impact of the BETC on biofuel projects

3.4.1 Technology, policy, and market landscape

The biolels landscape has been influenced most strongly by the creation of renewable fuels standards
(RFS), both federally and in Oregon. The first national RFS, established in 2005, required blending of at
least 7.5 billion gallons of renewable fuels into gasoby 2012. Modifications to the RFS in 2007

expanded the requirement to diesel fuel as well as gasoline and increased the blending requirement to 36
billion gallons by 2022.

The Oregon RFS, established in 2007, mandates a 10 percent ethanol bleng allrggeatline sold in

the state. The state currently consumes approximately 150 million gallons of ethanol per year, with
approximately 40 million gallons producedstate. In addition, the RFS created a requirement, as of late
2009, that all diesel fuslold in the state contain at least two percent biodiesel, increasing to a five percent
minimum once irstate production reaches 15 million gallons per year. At present, Oregon biodiesel
production is believed to be approximately thied of this amount?

Biofuels projects face unique risks due to their exposure to multiple commodity markets. Like
combustioAbased biomass projects, biofuels facilities require a steady supply of raw materials at a
reasonable price over long periods of time. Their suas®snds upon the maintenance of a favorable

spread between the cost of inputs and the value of fuel produced. Biofuels projects often produce
byproducts that may be sold. These revenues can increase profits, but they can also expose the project to
risk from volatile byproduct markets.

3.4.2 Characterization of biofuel projects in our dataset
Our dataset includes 20 biofuel proje&shibits 356 and3-57 provide a basic characterization of these
projects.

EXHIBIT3-56 CHARACTERIZATION OBIOFUEL PROJECS

Number of projects (% of total in dataset) 20 (0.2%)
Number of projects with a pass -through partner (% of biofuel projects) 18 (90%)
Total value of tax credits (% of total in dataset) ($2010) $33.2 million (8%)
Tax credit range ($2010) $1,590 6$11.2 million
Average tax credit ($2010) $1.7 million

% Oregon Department of Energg011-2013 State of Oregon Energyan.
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EXHIBIT3-57 CERTIFIED BIOFUEL PBJECTSIN OUR DATASET 2002 TO 2009
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3.4.3 Selection of projects for detailed analysis

Biofuels project evaluations hinge upon the relative values of inputs and caputhe lifetime of the

project. Commaodity markets move in response to macroeconomic factors beyond the control of project
owners. Changes in tax credits for biofuels can also significantly alter the value of their products. Project
owners can partipl hedge these risks through effective use of {@rgn contracts, or through process

designs that limit their exposure to volatile markets. The following analyses highlight the role of the
BETC in shaping the risks and rewards of biofuels projects; tregses cannot measure the skill of the
project owner in managing these risks.

We received and reviewed the BETC application files for all 20 biofuel projects in our dataset and
selected two for more detailed analysis. We note thatdhlkcant fileswe revieweddo not provide
detailed cost projections for feedstocks, which
Thetwo projectswe analyzedoth employ food waste to produce biofudéile agricultural commodity

prices are genaly available to the public, food waste values are much more difficult to estimate.

Specific dita from applicants was not available as of the writing of this report. While the sensitivity of
project returns to input values can still be illustrated thdbghanalysis, the realized level of returns

could vary significantly from these projected values.
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3.44 Results

Biofuel Project 1
This biofuels facility, completed in 2009, sought to produce 5 million gallons of biofuel peiTyear

providesome prtection against fluctuations in agricultural market prices for biofuel feedstibtiks
project planned to use a food waste feedstdtwever, a key tax credit supporting the price for its
product faced expiration that year. The elimination of the cvealild have a significant impact on the
attractiveness of the project.

Estimated financial performance
Exhibit 3-58 shows the impact of extending the tax credit for one, two or three years on the estimated

project IRR. The basease scenario assumes aygerhiofuel prices for 2009 and 20¥@nd assumes

that the food waste input cost about half as much as a typical feedstock for a facility using agricultural
products’ The extension of the credit for 3 years approximately doubles the expected retunes for t
project.

EXHIBIT3-58 INCENTIVES ANALYSISBIOFUEL PROJECTL

Incentives and Target IRR Range

60.0%

50.0%

40.0%

30.0%

20.0% -

10.0% -

0.0% - T |

Base case 1 yr. tax credit 2 yr. tax credit 3yr. tax credit add BETC
m [RR "Stack" summary Low =———High
¥HAgricul tur al Ma r kReet ni envga bR ees oEunrecreg yCe&n tClri mat e Changeo,
http://www.agmrc.org/renewable_energy/
"Bi odi esel Performance, Costs, and Used, n.d., http://|
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Sensitivity analysis

Exhibit359c onsi ders the i mpact of biofuel and food was
tax credits stayed in place fireeyears. Although biafels prices in 2009 were near their lowest point

for the period 2002010, the project could still expect returns within theSR@ercentarget range.

However, a $0.15 increase in costs for food waste could push the project below that range. The additio

of the BETC(Exhibit 3-59 bottom) enables the project to remain in the target range even if food waste

prices increase by $0.40.

The sensitivity of the project to commaodity and policy risk complicates the assessiieB & T C 06 s
impact. The projectovenr 6 s expected return depends | argely on
environment. However, the BETC did increase returns and likely reduced to some extent the perceived

risk of the project.
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EXHIBIT3-59 SENSITIVITY ANALYSISBIOFUEL PROJECT 1,WITHOUT AND WITHBETC

Equity IRR vs. Target (without BETC)
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Go Go Go Go Go Go Go Go Go Go
$ 331
Go Go Go Go Go Go Go Go Go Go
$ 299
No go No go Go Go Go Go-Project Go Go Go Go
$ 2.68
76

INDUSTRIAL ECONOMICS, INCORPORATED



Biofuel Project 2
This project also sought to capitalize on a supply of food waste to produce biofuel. However, the

applicant chose a much lower level of productind aharacterized the projectagpilot-scale

demonstration of theechnology. This project faced less uncertaagtyociated witfiederal tax credits

for its biofuel. However, a pilot scale project could face challenges marketing a small volume of fuel.

Al so, the applicantds f i |esstodkaveutd benseduredcot atvenatcogt. e st a b

Estimated financial performance
The base case scenario assumes that the project sells its fuel at a market rate, and that the food waste

feedst ockds value is comparabl e ttbeganhW@nterthese ani mal f ¢
assumptions, the project falls within the target IRR rgigdibit 3-60). The addition of bonus

depreciation available to projects in 2008 and the BETC increases the estimated return to the high end of

the target range.

EXHIBIT3-60 INCENTIVES ANALYSISBIOFUEL PROJECT2

Incentives and Target IRR Range

35.0%
30.0% -

25.0%
20.0% -

15.0% -

10.0% -

5.0% -

0.0% -

Base case Bonus Depreciation add BETC

mm [RR "Stack" summary Low High

Sensitivity analysis

Exhibit 3-61illustrates the sensitivity of the project to feedstock and fuel values. Without the BETC, the
projectdés returns would fall bel operdaloeA$04ddQpeget r an
poundincrease in feedstock costs would produce the same result. With the BETC, the project could
experience a $0.2der gallondrop in fuel values or an increase of over $@g&0poundn feedstock

values while still remainingvithin the target return range.

As with the previous project, BETC support could somewhat reduce risks associated with fluctuations in
market prices. However, the success of the project still depends largely on the skill of the applicant in
managing thesesks.
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EXHIBIT3-61 SENSITIVITY ANALYSISBIOFUEL PROJECT 2,WITHOUTAND WITHBETC

Equity IRR vs. Target (without BETC)

cost per Ib. feedstock
$ 070 $ 067 3% 0633% 060% 057% 053% 050% 047 $ 043 $ 040

Go Go Go Go Go Go Go Go Go Go
$ 264
Go Go Go Go Go Go Go Go Go Go
$ 251
Go Go Go Go Go Go Go Go Go Go
$ 237
[5] Marginal Go Go Go Go Go Go Go Go Go
2 $ 224
c
o Marginal Marginal Marginal Marginal Marginal Go Go Go Go Go
T $ 211
[=)]
B s 197 Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal Go
= . Marginal
w . - . . . N
s 184 No go No go No go No go Marginal P Marginal Marginal Marginal Marginal
$ 171 No go No go No go No go No go No go No go No go Marginal Marginal
$ 157 No go No go No go No go No go No go No go No go No go No go
s 144 No go No go No go No go No go No go No go No go No go No go
Equity IRR vs. Target with BETC
cost per Ib. feedstock
$ 070 $ 067 $ 0.63 $ 0.60 $ 057 $ 053 $ 0.50 $ 047 $ 043 $ 0.40
Go Go Go Go Go Go Go Go Go Go
$ 264
Go Go Go Go Go Go Go Go Go Go
$ 251
Go Go Go Go Go Go Go Go Go Go
$ 237
Go Go Go Go Go Go Go Go Go Go
c $ 224
o
© Go Go Go Go Go Go Go Go Go Go
o $ 21
8_ Marginal Marginal Go Go Go Go Go Go Go Go
$ 197
@ Marginal-
$ 184 Marginal ~ Marginal ~ Marginal Marginal ~ Marginal Project Go Go Go Go
s 171 No go No go Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal
$ 157 No go No go No go No go No go No go Marginal Marginal ~ Marginal ~ Marginal
s 144 No go No go No go No go No go No go No go No go No go No go
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3.4.5 Conclusions: biofuel projects

Due to their exposure to multiple commodity markets, biofuel projects face a significant level dfrisk.

addition, potential lsfts in federal support for these projects could dramatically affect their profitability.

The success diiofuel projects depends largely upprojectma n a g e me nt 0 lsedge whataisks t vy t o
they can, and on the continuation of incentives currentbyadoe. The BETC cannot directly address these

risks, but it can reduce the capital required to develop these projects.
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3.5 Financial impact of the BETC on solar photovoltaic projects

3.5.1 Technology, policy, and market landscape

Oregon possesses sigoént solar resources, though the greatest potential is in the south central and
southeastern portions of the stais illustrated in Exhibit-82, which depicts solar potential in kilowatt
hours per square meter per day.

EXHIBIT 362 OREGONG6S SOLWRERESO

Global Solar Radiation at Latitude Tilt - Annual

KWhim'/Day

B b A A S
%’o QQ ,\": ,\0 l;’ 6& ,Q": ")Q "9 ‘Q

SIS
22 4 a2 o

Source: http://www.nrel.gov/gis/mapsearch/ _, accessed 20 March 2011

Like wind, solar PV capacity in Oregon is growing at a fairly significant rate that mihensational

trend (Exhibit 363). As aprimarily distributed form of energy generation (i.e., a larger number of
smallerscale projects), solar is attractive to a variety of investors, from individuals to large commercial
entities, because it offers a relatively easy and highly visible wdgrtmnstrate support for cleaner,

renewable energy alternatives. The challenge associated with solar projects has traditionally been its cost,
with payback periods that are too long for the typical investor. As a result, solar PV has been dependent
on subdily programs of various kinds at the national and local levels as a way of stimulating demand,
promoting industry growth and technological development, and, consegquewtring prices. Exhibit-3

64 illustrates the change in average installed costs beegodriod 1992007.
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EXHIBIT 3-63 ANNUAL AND CUMULATI¥ GRID-TIED SOLAR PVCAPACITY, US AND ORGON

Installed Solar Capacity (MW)

1400 -~

1200 -

1000 -

I US Annual

e |JS Total

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Year

16

14

12

10

Installed Solar Capacity (MW)

mmm OR Annual

e OR Total

2005 2006 2007 2008 2009

Sources: Solar Energy Industries Association, U.S. Solar Market Insight, 2010 Year in Review; Interstate Renewable
Energy Council, U.S. Solar Market Trends reports (2007, 2008, and 2009).
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EXHIBIT 3-64 SOLAR PV INSTALLED GST TREND

510 - ﬂ"-x.,_h

-
56 - E—
510 KW
Lo —3— f0-00 kW
—x— 1D0-500 KW
B ———— -co0EW

Average Insalled Cost (200754
o

1058 1999 2000 2001 2002 2003 2004 2005 2005 2007

Insalladon Year

g demrages shown ol I moee than e chsena¥ons sere Jalable fv g ghen sire cafegony in g ghaen pear

Source: R. Wiser, G. Barbose, C. Peterman, Tracking the Sun: The Installed Cost of Photovoltaics in the U.S. from

1998 to 2007, Lawrence Berkeley National Laboratory, February 2009.

In Oregon, the growth of the solar market is being driven by residential installations that can take

advantage of the Oregon Residential Energy Tax Credit (RETC) as well as federal tax credits and cash
grants from the Energy Trust of Oregon. Intfalse number of solar PV RETCs granted in 2010 is more

than double the number of solar PV BETCs for the entire period 2002 t6°280@ever, growth in the
residential market has enabled growth in the local installation industry, which can be expkxted to

costs for businesses as well.

3.5.2 Characterization of solar PV projects in our dataset

Our dataset includes 428lar PV projects. Exhibits-85 and 366 provide a basic characterization of

these projects.

EXHIBIT 3-65 CHARACTERIZATION OB OLAR PVPROJECTS

Number of projects (% of total in dataset)

423 (4%)

Number of projects with a pass -through partner (% of solar pv projects)

116 (27%)

Total value of tax credits (% of total in dataset) ($2010)

$35.1 million (8%)

Tax credit range ($2010)

$672 - $3.3 million

Average tax credit ($2010)

$83,000

32 Oregon Department ofriergy,2011-2013 State of Oregon Energy Plan
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EXHIBIT3-66 CERTIFIED SOLAR PVROJECTS IN OUR DATAET, 2002 TO 2009

160

Pass Through
140 —

B Non-Pass Through
120 —

100 —

80

60

Number of Projects

40

20

2002 2003 2004 2005 2006 2007 2008 2009

3.5.3 Selection of projects for detailed analysis
We designed our selection process to highlight and contrast the impact of BED@har factors on
project viability. Our process considered four factors that likely affected all projects:

1. In 2007, the BETC program increased the credit amount from 35 to 50 percent of certified project
costs. To reveal the impact of this change iajegt viability, we selected projects from before
and after 2007 for detailed review.

2. While equipment costs declined over the past ten years, economies of scale still favored larger
projects. To examine the impact of scale on project viability, wetsél@cojects above and
below the approximate average capacity of 21kw.

3. The pasghrough option provides value to organizations that lack access to other funding or lack
taxable income to utilize tax credits, such as schools and other nonprofits. Tlaszabians
likely apply different criteria to investments in renewable energy. To consider the impact of the
passthrough option on such organizations, we selected projects with and withothmagsh
partners.

4. Geography may impact installation costsl aanshine available to PV projects. To capture
impacts of geography on projects, we selected applications east and west of the Cascade
mountain range.

Based on the above criteria, we divided all solar projeatsir final dataseinto the sixteen sukgroups
representedybthe bottom row of Exhibit-87. We then selected one project randomly from ed¢he

15 populategubgrouss and asked ODOE to provi de .tTheongps pr oj ec
in Exhibit 3-68 note the locations of all sal®V projects in our original dataset and the locations of the
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projects for which we requested fil&e thenreviewedeach fileto determine which contained the most
detailed cost and project performance informatiome and data constraints preventetktailed
analysis of all filessowe selected thre®f detailed financial analysis.

EXHIBIT3-67 DIVISION OFSOLAR PVPROJECTS BY SELECTNOCRITERIA

L
T
) ) I
I ) e
CEEEEEEEEEEEEEE

*Excludes PV projects that incorporated secondary, non-PVelements.

EXHIBIT3-68 LOCATIONSOF SOLAR F¥ PROJECTS

All PV Applicants (n=423%) Selected PV Applicants (n=15**)

*Includes PV project that incorporate non -PVelements **One of the 16 sub-categories did not include any projects.

84
INDUSTRIAL ECONOMICS, INCORPORATED



3.5.4 Results

Solar PV Project 1
A school installed a 4.3kw PMray in 2005. This project fell into the following schtegory:

C aw
N
I I I
DEOEDEnE
E-DEEEEsEEEEEEES

The applicant reported financing from a grant, which funded a significant portion of the total cost of the
project. In addition, a paghrough partner paid $14,964 for tax creditsada 35 percent of the total

value of the project after its completion. As a result, the school only needed to advance funding for a
short period of time. As a result, the IRR for the school is driven primarily by the quick repayment of the
funding theyadvanced, rather than energy produced by the project over time.

EXHIBIT 3-69 FUNDING SOURCESSOLAR PV PROJECT 1

Source Amount
Grant $45,000
BETC passhrough $14,000
School equity $8,000
TOTAL $57,000

Estimated financial performance
Exhibit3-70repreent s t he projectds I RR with different comb
lines represent a target range of IRRs. Literature on PV financing suggests that required equity returns
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ranged fom 913 percent in recent yeats! BETC applicatiord oc ument s do not descrit
own investment criteria or required rate of return. As a result, we cannot say definitively that this range
represents the target IRR range of any particular applicant. However, it does provide perspective on the
returns that might be expected of a similar project in the private sector.

The projectbdbs high ratio of incentives to equity
likely did not evaluate the project based on its IRR. Schools facelcamtdraints that limit their ability

to invest in otherwise attractive projects. The reliance of the project on grant funding and a BETC pass
through payment likely reflect these capital constraints. The application file also indicated that the
EnergyTrust of Oregon promoted the project as demonstration.

EXHIBIT3-70 INCENTIVES ANALYSISSOLAR PV PROJECT 1

Incentives and Target IRR Range

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0% - T T T
Base case add grant add BETC

-10.0%

B |RR "Stack" summary Low High

Sensitivity analysis

The sensitivity analysis diagram below reveals how the project would perform with different energy and
equipment costs. he horizontal axis reflects a range of simulated capacity costs from $9 to $14 per watt
installed cost. An average project under 5kw in 2005 might cost approximately $9.50 per watt. The
vertical axis reflects range of simulated retail electricity valirem $.06 per kWh to $0.26 per kWh.

In 2005, the US minimum and maximum state commercial electricity prices ranged from $0.05 to $0.19
(excluding Hawaii). EI'A data indicatekwWhaat Orego
this time. Howeer, many solar projects in the application database reported $0\#5energy values.

#¥M. Bol i nger , -RésiéntimbPhatovoitaic Pidjects: Options and Implicatn s & ( 2009) .
% Renewable Energy Project Financine in the US: An Overview and Midterm O@¥iatiz Levin, 2010),
http://www.greatechmedia.com/images/wysiwyg/reports/MintzLefANAL . pdf.
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Hi gher energy values could reflect the applicantéb
metering billing arrangements.

The selected project reportedsts of about $12 per watt installed and $&\281 electricity costs; the

box in Exhibit 3-71 (top) indicates the location of this combination of price and energy values. Without
the BETC, the selected project could still fall within the target IRReaavith electricity values as low as
$0.17 pekWh, if equipment costs did not change. The project would also stay within the target IRR
range with equipment costs over $14 per installed watt, if the claimed energy values did not change.

Exhibit 3-71 (bottom) shows the impact of the BETC on the sensitivity analysis. With the BETC, the
project stays within the target IRR with energy values as low as low as $0 K& kpeor equipment
costs as high as $14 per watt.
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EXHIBIT3-71 SENSITIVITY ANALYSISSOLAR P¥ PROJECT 1, WITHOUTAND WITH BETC

Equity IRR vs. Target (without BETC)

$ per watt capacity
$ 1400 $ 1350 $ 1300 $ 1250 $ 1200 $ 1151 $ 1101 $ 1051 $ 1001 $ 951

) ) . Marginal- )
$ 026 No go Marginal Marginal Marginal e Marginal Go Go Go Go
$ 024 No go No go Marginal Marginal ~ Marginal  Marginal Go Go Go Go
$ 022 No go No go No go Marginal Marginal Marginal Marginal Go Go Go
$ 019 No go No go No go No go Marginal ~ Marginal ~ Marginal Go Go Go
é $ 017 No go No go No go No go No go Marginal Marginal Marginal Go Go
k= .
prd $ 015 No go No go No go No go No go No go Marginal Marginal Go Go
$ 013 No go No go No go No go No go No go No go Marginal Go Go
$ o011 No go No go No go No go No go No go No go No go Marginal Go
$ 008 No go No go No go No go No go No go No go No go Marginal Go
$ 006 No go No go No go No go No go No go No go No go No go Marginal
Equity IRR vs. Target with BETC
$ per watt
$ 1400 $ 1350 $ 1300 $ 1250 $ 1200 $ 1151 $ 1101 $ 1051 $ 1001 $ 9.51
Go Go Go Go Go-Project Go Go Go Go Go
$ 0.26
Go Go Go Go Go Go Go Go Go Go
$ 024
Go Go Go Go Go Go Go Go Go Go
$ 022
Marginal Go Go Go Go Go Go Go Go Go
$ 0.19
< Marginal Go Go Go Go Go Go Go Go Go
S $ 017
=~
-y Marginal  Marginal Go Go Go Go Go Go Go Go
$ 0.15
Marginal ~ Marginal Go Go Go Go Go Go Go Go
$ 0.13
$ 011 Marginal Marginal Marginal Go Go Go Go Go Go Go
No go Marginal ~ Marginal Go Go Go Go Go Go Go
$ 0.08
No go No go No go Marginal Go Go Go Go Go Go
$ 0.06
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Solar PV Project 2

A small business installed a 24kw PV array in 2006. This project fell into the followircpsedory:

All PV
Pre2007 Post2007

<21kw >21kw <21kw >21kw

The applicant reported receiving a $34,300 rebate; we assumed that the appli¢dat phevbalance of
required funds. The applicant also qualified for an investment tax credit.

EXHIBIT 3-72 FUNDING SOURCESSOLAR PV PROJECT 2

Source Amount
Rebate $34,000
Equity $126,000
TOTAL $160,000

Estimated financial performance

This applicat financed a much larger portion of the project than the first, and therefore could expect
lower returns on the investment. While the project falls within the lower end of the target range without
the BETC, the BETC significantly increases expected mstand provides a large portion of the required
capital for the projedtExhibit 3-73).
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EXHIBIT3-73 INCENTIVES ANALYSISSOLAR PV PROJECT 2

Incentives and Target IRR Range

20.0%
15.0%
10.0%
5.0%
0.0% T ——v—- T T
l add ITC add Grant add BETC

-5.0%

mm [RR "Stack" summary Low High

Sensitivity analysis

The horizontal axis dExhibit 3-74 reflectsa range of simulated capacity costs from@&612 per watt

installed. The vertical axis reflects a range of electricity values from $0.08 to $0.8&/perThe

project reported costs of about $6.50 per watt installed and energy values of $&\2&H péwithout the

BETC, this project does notaeh the target IRR range for most of the combinations of energy values and
capacity costs. No combination of costs or energy values puts the project above the targexmiige.

374(top)r ef l ects this by not s howienagyelgs. ThiGraioates o mbi n a
that the leverage provided by grant financing may not be sufficient to make the project attractive to

investors that require an IRR at or above the high end of the range.

Exhibit 3-74 (bottom)s h o ws t h e s a madty analysi§ withcBEBCssuppaogt.nThe project now
falls within the target IRR range. The sensitivity analysis suggests that the project would remain within
the target range if energy values fell to $0.23kMW¢h. Likewise, the project would remain withtime

target range if equipment costs increased above $8.50 per watt.
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EXHIBIT3-74 SENSITIVITY ANALYSISSOLAR PV PROJECT 2WITHOUT AND WITH BETC

$ 035

$ 032

$ 0.26

$ 023

$ per kwh

$ 020

$ 017

$ 0.08

$ 035

$ 032

$ 0.29

$ 026

0.23

$ per kwh
©»

$ 020

$ 017

$ 014

$ 0.08

Equity IRR vs. Target (without BETC)

$ per watt
$ 12.00 $ 1133 $ 10.67 $ 10.00 $ 933 $ 867 $ 8.00 $ 733 $ 6.67 $ 6.00
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go- No go
9 9 9 9 9 9 9 9 Project g
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
Equity IRR vs. Target with BETC
$ per watt
$ 12.00 $ 1133 $ 10.67 $ 10.00 $ 933 $ 867 $ 800 $ 733 $ 6.67 $ 6.00
Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal
No go Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal Marginal
No go No go No go Marginal ~ Marginal ~ Marginal ~ Marginal ~ Marginal ~ Marginal ~ Marginal
No go No go No go No go No go Marginal Marginal Marginal M;:(?J.E;L Marginal
No go No go No go No go No go ‘No go No go Marginal Marginal Marginal
No go No go No go No go No go No go No go No go l*) go Marginal
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go No go No go
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Solar PV Project 3

A developer added a 19kw PV array to a residential complex in 2008. This padgetito the following

subcategory:
EEEEEEEEEEEEE-EE

The applicant qualified faaninvestment tax credit and bonus depreciation in addition to the BETE pass
through payment, and reported the following funding sources for the project. Since the applicant
completed th project in 2008, they qualified for the higher 50 percent tax credit and 33.5 percent pass
through payment.

EXHIBIT 3-75 FUNDING SOURCESSOLAR PV PROJECT 3

Source Amount
Grant $5,000
BETC passhrough $52,000
Equity $100,000
TOTAL $157,000

Estimated financial performance
This applicant financed a large portion of the project costs. Even with the BETC, this project falls at the
low end of the target equity ran¢fexhibit 3-76).
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EXHIBIT3-76

INCENTIVES ANALYSISSOLAR PV PROJECT 3

Incentives and Target IRR Range

20.0%

15.0%

10.0%

5.0%

0.0% -

Base case

add ITC add Grant add bonus
depreciation

add BETC

-5.0%

mm [RR "Stack" summary Low High

Sensitivity analysis

The horizontal axis dExhibit 3-77 (top) reflects a range of simulated capacity costs from $6 to $12 per
watt installed. The vertical axis reflects the range of retail electricity prices in the US in 2008, from $0.06

to $0.32 pekWh. The progct reported costs of about $7.80 per watt installed and energy values of

$0.25 pekWh. Without the BETC, the project does not reach the target IRR range at any of the energy

value and equipment cost combinations shown in the sensitivity analysish&/BET C, the project falls

just short of the low end of the target ranglee higher pasthrough rate available to projects completed

after 2007 increased the estimated IRR by approximately 0.5 percent.
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EXHIBIT3-77 SENSITIVITY ANALYSISSOLAR PV PROECT 3, WITHOUT AND WTH BETC

$ 033

$ 0.30

$ 027

0.21

$ per kwh
©»

$ 018

$ 015

$ 013

$ 0.07

$ 033

$ 0.30

$ 027

0.21

$ per kwh
©»

$ 018

$ 015

$ 013

$ 0.07

$

$

12.00 $

No go

No go

No go

No go

No go

No go

No go

No go

No go

No go

12.00 $

No go

No go

No go

No go

No go

No go

No go

No go

No go

No go

1133 $

No go

No go

No go

No go

No go

No go

No go

No go

No go

No go

1133 $

No go

No go

No go

No go

No go

No go

No go

No go

No go

No go

Equity IRR vs. Target (without BETC)

$ per watt
10.67 $ 10.00 $ 934 $ 867 $ 801 $ 734 $ 6.68 $ 6.01
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go-
No go No go No go No go Project No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
Equity IRR vs. Target with BETC
$ per watt
10.67 $ 10.00 $ 934 $ 867 $ 801 $ 734 $ 6.68 $ 6.01
No go No go No go Marginal ~ Marginal ~ Marginal ~ Marginal ~ Marginal
No go No go No go No go Marginal Marginal Marginal Marginal
No go No go No go No go No go Marginal ~ Marginal ~ Marginal
No go- )
No go No go No go No go Project No go No go Marginal
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
No go No go No go No go No go No go No go No go
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3.5.5 Conclusions: solar PV projects

The BETC likely played a significant role in enabling each of the three selected préjeutsver, gven
the variability in the mix and size of other incentives available to skgjagbs, we exercise caution when
making generalizations based on this small sample of projectsch@iitsin Exhibit 3-78illustrate how
estimated IRRs of the entiselar PV datasehight be influenced by the addition of the BETC and other
incentives. These clastevel estimates derive from a much more limited set of information than the
detailed financial analyses show above. They are only intended to illustrate how the combination of
various incentives could increase the attractiveness of investimesuch projects, if all projects received
approximately the same amount of support from-B&TC sources.

EXHIBIT 3-78

IMPACT OF THE BETC ESTIMATEDSOLAR PVPROJECTRETURNS

Estimated IRRs of S8 Projects without BETC

without BETC
O targetIRR range

40 60 80
| |

number of projects

20
|

Estimated IRR

An estimated IRR for all projects can be calculaf
based orthe payback periods reported by
applicants, if we assume a uniform project lifetin
of 20 years for all PV projects. This estimate
excludes all incentives, and only reflects the ber
derived from the value of the energy produced.

Based on those assurnpts, the estimated IRRs f
all PV applicants would be distributed as shown
the right.

Estimated IRRs of $8 Projects without BETC, with Other Incentives

100
]

without BETC
O target IRR range

80
I

60
1

40

number of projects

-10 0 10 20 30 40 50

Estimated IRR

Grants, rebates, tax credits and other incentives
available to projects vary over time and/or
geography. However, our survey of PV incentive
and our detailedvaluation of three PV applicants
indicate these significantly enhance returns for H
projects. Of three pi
increase in IRR due to ndBETC incentives was
7.8 percent. Although this is a crude measure o
average noiBETC benetis received by projects,
applying this increase to the entire applicant pog
can illustrate the magnitude of their impact. The
resulting distribution shifts toward the right
closer to the target IRR range.
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Estimated IRRs of $8 Projects with BETC + Other Incentives

100
]

with BETC
O target IRR range

80

number of projects

Estimated IRR

To estimate the impact of the BETC on therage
project IRR, we subtract the value of a BETC pa
through payment from the initial cash outflow.
This assumes that all projects either receive the
passthrough, or realize a tax benefit with a prese
value at least as great as the gassugh payrant.

Adding the BETC6s cont
IRR further shifts the estimated IRR distribution
the right. The combined effect places a large
number of projects within the target IRR range.

Based on the assumptions described above, theitedeffect of the BETC and other incentives would
shift a significant number of projects into the target IRR rdBgaibit 3-79). Validating the underlying
assumptions of this exercise, in particular the average magnitude of the impacB& TOnncerives,
would require a detailed financial analysisadfrger sample of PV projects.

EXHIBIT 379 ESTIMATED CLASSEVEL IMPACT OF THEBETC, COMBINED WITHESTIMATED)
OTHER INCENTIVES, ONSOLAR PV PROJECT RBIRNS

RELATIVE TO

TARGET IRR

NO BETC

WITH BETC

CHANGE

Below target range
In target range

Above target range

86%
10%
4%

32%
62%
5%

-54%
52%
1%
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3.6  Financial analysis conclusions

The above analyses reflect the role of the BETC in enabling specific projects at particular points in time.
Takentget her, they il lustrate how the BETCG6s rol e sh
Largescale wind projects likely relied more on incentives in the past, but the above examples indicate

they have become less dependent upon these incerfiineslscale wind projects reflect some of the

challenges of earlier commercial projects: lower efficiency and a lack of economies of scale reduced

returns and increased the need for various incentives. PV projects currently face similar challenges,

which will likely persist for some time into the future.

Biomass and biofuels projects face greater operational risk and policy risks that are magnified by their
large costs. To the extent that the BETC can mitigate these risks, it can provide signifiedits tme
these projects.

Lighting and weatherization represent relatively mature technologies that face challenges in financing,
coordination between project owners and beneficiaries, and consumer acceptance. The importance of the
BETC may change if asumer attitudes evolve, or if alternative solutions emerge for rental properties or
project financing.

We consider the BETC to be an important factor in project development when the tax credit moves the
projectdéds | RR from beltoangelh genevalthelikdlihoodoflthsresus s umed t a
increases if the value of the BETC is large relative to the total projectltasdo increases if the gap

between the project's expected returns without the BETC and its required returns is laagesuls

three general factors determine the value of the BETC: the return on investment without the BETC, the

target return on investment, and the value of the BETC relative to total projectctdbst 3-80

summarizes these factors for each categamyg notes the resulting importance of the BETC for each.
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EXHIBIT 3-80 SUMMARYOF FINANCIAL ANALYSS CONCLUSIONS

FACTORS
RELATIVE IMPORTANCH
PROJECT TYPE ]
BETC / TOTAL COS OF BETC
RETURN W/O BETC[ REQUIRED RETURN* RATIO
Solar PV Low Moderate High (up to 50%) High
Biomass combustion Moderate High High (up to 50%) High
Small wind** Moderate Moderate / High High (up to 50%) High
Community-scale ) _
. Low Moderate High (up to 50%) High
wind**
Lighting . . . .
o Moderate / High High Moderate (35%) Medium / High
modifications
Weatherization Low / Moderate High Moderate (35%) Medium / High
Biofuels Moderate / High High High (up to 50%) Medium / Low
Utility -scale wind Moderate Moderate Low (<15%%***) Low

* Low <5%, Moderate 5%20%, High >20%
** | imited sample (one pr oject)

in a low BETC value relative to total costs.

*** Utility scale projects in our sample generally exceed the maximum allowable cost by a large margin, resulting
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4. Regional Economic Impact of BETGRecipient Projects

4.0 Introduction and methodology

In this section obur report we examinethe regional economic impaaté BETC-recipient projects,
building on the project information useddar financial analyse$n addition,we use the res@bf our
financial analyses to examine the issughefeconomic impactthat are attributable to the BETC program
(i.e.,impactsof projectsthatwould not haveoccurred withouthe BETC) In generalfieconomic

impact® describechanges in the flow of money throughout the econduog/toa new project or paty.
These changes can be measured asdoliarsor as specific types of spending (e.g., on wages for
employees).

To complement the financial analysis of specific BEECipient projects, we have crafted a screening
level economic anayys using thesame data, to

¢ |dentifyand describsome of the positive impacts that flow from BET&Lipient projectgwith

a focus on total additional dollars added to the Oregon economy and total dollars spent on labor);
e Provide agenerakense of the scale of thasgpacts at the individual project level as well as at

the class levelwhere possible
o Highlight key differences irthe scope and type etonomic impacts across sectof8SETC

recipient projects

In addition, we brieflyconsider the relationshipbetersdn  ABETC dol |l ars i nvwhest edo
total associated regional economic impacts.

This effort is notintended to b@ comprehensive analysis of the economic impacts associatetthavith
BETCprogram A comprehensive economic impact assesswentd requirénformationabout project
operation over time for a robust sample of projeatsyell as @rojectspecific investigation of local tax
incentives and other financing optioldnstead, weperform a screeninlgvel examination of several key
economic impacts afpecific categories BETC-recipientprojects and consider how these impacts
compare with each other and with BETC investmegecifically, we estimatieincreased demand for
l abor and fdoétl aadadi @idadyef@h these ptojeats. e c on o m

Economic impacts and social benefits

Ouranalysis focuses adentifying ieconomicimpacté as measured by changes
expenditure patterns8) Oregon This is not a cosbenefit analysis that examines totahages t@ocial

welfare. Acomprehensiveostb e ne f i t or dnalysisoftree BET® progfamwvouéd include

an assessment mhprovements tohe wellbeing ofsociety that are naypically reflected in spending

patterns An analysis of thesodal welfarebenefits of BETGrecipient projectsvould, for example,

consider the value to society of using alternative energy (or conserving enaeyidair emissions

that could cause illnesses or contribute to climate chaAgemplete assessmeuritthe value BETE

recipient projects, or the BETC program in general, would ideally assess both economic impacts and
socialwelfarebenefits associated with BETi@cipient projects.

%A more comprehensive analysis would also examine the opportunity costs associated with not collecting Oregon
tax revenue due to the BETC for projects expected to go forward in its absence.
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4.0.1 Measures and indicators

Consistent with the financial analys@jr economic impacanalysisusesa sample of projects from each
of eighttechnologycategories: wind, soldV, biomass combustion, biofuels, lightimgpdifications
weatherization, HVACand VFDsWithin each category, &examineseparatelyhe impactassoated
with theinitial construction/installation anthie annuabperations/maintenance phases of a proj#et
describe theskeyimpacts

e Net Additional Economic Activity (also termed Value Added or Gross State Product}
defined in economic modelingash e di f f erence bet ween an indust
output and the costs of its intermediate inputs. In other words, it is the dollar value of the net
additional economic activity related to a proj&ciThis measure is analogous to the
measurerant of gross state product (GSP) at the State felmtluded in this measure are
payroll taxes, state and local sales and excise taxes, and property taxes, among other tax types.

e Employment Demand in this contextmeasures the number of additional emppks
necessary for the Construction/Installation and Operations Phases of projects, and is measured
i n Awoaakresr. 0 Some employment demand reflects
facility requires employees for operations), but much of the densdiod additional shorterm
construction labor or other services.

e Labor Income is a measure of the employment income received in Oregon as part of the
employment demand, and includes wages, benefits, and proprietor income.

Note that, while we do not regt impacts of BETC projects on state and local taxes in detail, tax impacts
are included in the net additional dollars metric (including payroll taxes, state and local sales and excise
taxes, and property taxes, among other tax types), as describeddmiveection discusses the percent

of these dollars that stem from additional tax collection.

We primarily usean economic inpebutput model calletMPLAN to estimate economic impacts.

Economic inpubutput models estimate the distribution of money (,be pr oj ect costs, or |
throughout the economy, including both direct pur
as expenditures of wages on household godtielIMPLAN modelis widely used, easy to interpret, and

draws uporavailabledata from several federal and state agencies, including the Bureau of Economic

% Theinput-output model employed in this analysis (IMPLAN) defines value added as the sum of: employee
compensation, taxes on import and production and imports less subsidiedgs sales and excise taxes, customs
duties, property taxes, motor vehicle lises, severance taxes, other taxes, and special assessaneingsdss
operating surplusx(profitsl i ke measure that includes proprietorsod inc
business transfer paymentdMPLAN glossary, February 2011. Accessedttp://implan.com.

3" IMPLAN glossary, February 2011. Accessedep://implan.com GSP is the sum of value added across all

sectors, and is the state counterpatt).S. gross domestic product (GDP), the Bureau oh&edic Analysis

(BEA) 6s nAfeatured and most ¢ o mpThestoktheshiesimpachmeasures e 6 of t |

featured in this analysis, the contribution of BETC projects to GSP within the study area may be the most useful.

Output is defined athe total economic activity or value of production in the state that is generated by an action. We

choose to reportalue added (net additional economic activity) because it nets out double counting of activity that

occurs across sectors in the reportifigutput measures. TI=DI model (discussed belowgports output rather

than value added.
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Analysis and the Bureau of Labor Statistics, and groups economic activity data into sectors using the
North American Industry Classification System (NAICSYMPLAN translatesnitial changes in

expenditures (i.e., project costs) into changes in demand for goods and services from affected industries.
The model considers three types of economic effects:

 Direct effectsare production changes or expenditures that result frometarity or policy>°
In this analysis, direct effects are equal to the cost of the BEt€&vingproject, and we
assign them to appropriate sectors.

e Indirecteffectsar e t he fAri ppled i mpact of | ocal i ndust
other localindustries as a result of the project (e.g., a biodiesel plant purchasing soybean and
canola oil) within Oregon. Additional impacts that occur outside of Oregon are not included in
these effects.

¢ Induced effectsare changes in household consumptionrgifiom changes in employment
and associated income (which in turn resfutim direct and indirect effects) in Oregon. For
example, these may include additional spending by workers at the biodiesel plant with their
wages, as well as additional spendingchyiola growers with income received from sales to the
biodiesel plant.

We calculate the sum of the direct, indirect, and induced effects that specifically occur in Oregon for each
BETC-recipientproject @énd/orclass of projects) to determine the totgional economic contribution, in

terms of additional employment demand, labor income, and net dollars into the economy (value added).
We then multiply theperationgmaintenanc@hase impacts by the expected lifetime of each project type

to determine thé&ifetime Operations EffectsFinally, we sum the impacts of the two phases to provide

an estimate of the total regional economic impacts of these projects over their lifétimes.

For utility-scale wind projects, we generated results ugiaglobs and Eocomic Development Impact

Model (JEDI), a model based on IMPLAN assumptiaieseloped by the U.S. Department of Energy

specifically to examine the regional economic impacts of wind energy development at the state level.

Because it is built from IMPLAN multp | i er s, JEDI 6s results are gener a
results, and provide an analysis of wind energy that is consistent with other wind energy modeling efforts

in the literature.

4.0.2 General approach

The intent of this analysis is to use IMPLANd JED| coupled with the mults of the financial analysis
to examine the economic impacts of projects in Ordganreceived BETCsWealsoestimate impacts
of BETC-dependent projectshere possible, because impaassociated with projects that a@ n
dependent othe BETC are likely to have occurred even in the absence of the program.

As with the financial analysj our economic impact analysis separately exantimessizecategories of
wind projects: small, communigcale, and utilityscale and does not atteph to draw conclusions

3 We completed our analysis using IMPLAN model version 3.0 with 2007 data for Oregon.
39 Output is the value of all goods and services produced.

0 As discussed belv, the lifetime project impacts are not discounted, and involve a number of simplifying
assumptions. Thus, these represent only an-@fderagnitude level estimate of these effects.
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regarding the combined impactalf wind energy projects. Similarly, givehe wide variability in
project type, size, scope, and financial structure among biomass projects, we do not attempt to extrapolate
our findings from sample biomass projects to the entire class of biomass projects.

ForsolarPVandc onser vati on project s, wasingbdtlethelaigd BETGit ypi c a
dataset ad our sample filesandestimate claskevel impacts of these gjects (e.g., impacts associated

with all of the projects in a particular category). We then estimatedattien of the BETC projects in

each project claghat were financially dependent tve BETC program, using assumptions from the

financial analyss. We present a range of potential cldssel BETC-dependenimpactsto reflect the

uncertainties of our financial analysis

Throughout the analysis, we separate impacts associatethstalationtonstructionphase of projects

from the impact®f the gerations/maintenance phabecause these phases have different time horizons
and represent different types of activities and sectors. We generally assume that construction labor is
supplied locally, while materials are supplied locally at a ratio thgpisal for Oregon (i.e., some
materials production occurs outside of Oregon and does not contribute to local economic finpacts).

Specificassumptions for conservation projects

For conservation projects, we separately measure the impacts associatad wrigldits received by

public organizations (including schools), because the impact of energy savings for these entities is likely
to be a direct benefit to taxpayers in the form of additional available revenue (through cost §avings).

In theoperatior¥maintenance lpase, we assume that annual energingavofprojectsrepresentsost

savings to the BETC recipients. For pulditities we assume that utility costs savings will accrue to
taxpayers and/or be spent on other taxpayer objectives. Fatgséctor entities, individual BETC
recipients are likely to use utility bill savings in different ways, depending on their market positions and
objectives. Fothepurpose of this analysigie assume thaavingsrepresent increases in revenue that
arereinvestedn the operating businesses.

To value energy savings, we calatethe average costs per kWetween 2002 and 20($0.083 by: (1)
using commercial and industrial energy prices data for the years 2002 througk22@tfating annual
costs © 2010 dollars using the CRInd @) applying the weighted average according to the ratio of
commercial to industrial energy saved by BETC conservation projects during this time peridd\(Bl26
industrialto 1 kwh commercial) for each year.

Caveats
We nde again that this analysises sample projects égaminethe regionaleconomic impacts

associated with projectbat received BETCsWe do not attempt to measure the total regional economic
impactsassociated with all projects that have received a BEb@do weforecast future program

impacts. A morecomprehensivanalysisof the cumulative or total impacts of the program would
include all categories of BETC projects across time, and would more fully incorporate interviews with

“I Here we use a modeling parameter known as the Regional Purchase¢a@er¢dmPLAN Version 3.0)

“2To simplify the analysis, we do not plan to separately model othdonrptofit entities, such as museums, that
may also receive BETCs. These entities are assumed to reinvest utility cost savings in a manner that is consistent
with private entities. These entities are estimated to comprise a relatively small group of BETC recipients. Public
entities have been identified in the BETC database using SIC codes 82-8@d 90
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BETC recipients to ga a better understanding of operations, and actual regional impacts after project
certification occurred.The framework for this project includes the following limitations:

e Consistent with the financial analysis, the economic impact analyamines prects certified
within the year2002 to 2009andreflectsonly a subset of all BETC project types.

e For conservatioand solar P\projects, the only regional economic impacts assessed in the
operationfmaintenancelpase are those that result from enesgyings realized by BETC
recipients. Other benefits, such as enhanced property values, that may be accrued as a result of
these projects are not capturéithis may understate impacts in some caBebcymaker
incentivesfor investing inrenewable technobies such as investg in solar PVto attract
additional local irstate equipment manufactureas well as other support servicase not
captured in this analysis

e The #fAlifetimed project est i nPYpreectsysebouriestked f or
value of energy to estimate lotgrm energy savings. To the extent that energy prices increase
over time, these lifetime values of energy saved by conservation projects may be underestimated.

e For projects that received a pdabsough, some addimnal benefits to the paskrough partner are
expectediue to theireduced tax liabilityand may result in additional economic impate do
not have sufficient data to specify these impacts, and therefore do not include them in our models.

e The analyss does not investigate in detail the potential impacts of increased renewable energy
production in Oregon on local energy prices. Similarly, the analysis assumes that local utilities do
not lose revenues due to displacement of other energy use by renemexigle production.

A final, important limitation of our approach is that IMPLAN (and inputput modelsn general

provides a static set of results that does not account for technological shifts, price changes, sectoral
growth, or other factors that glol change behavior and affect the laagm impacts of a project. For
examplethe 200MMPLAN data will not capturanyrecent economic shifthatresulted in changes in

Or e g ability t9 meet particular commodity demands, such as forest proddctgever, the creators

of IMPLAN state that these types of changes are unlikely to dramatically affect model results because,
among other factors, the model assumes that no supply constraintdregisteralthe models predict
thatmost manufacturingurrently occurs outside of Oregon. To the extent tiBTC and other factors
increase Oregon manufacturirag(has occurred recently in the solar ségctioe regional impact of future
projects could be higher

4.0.3 Outline of section

The following eightsections describe regional economic impacBBT C-recipientprojects bycategory
(wind, solarPV, biomasscombustion, biofuels, lightinmodifications weatherization, HVACand

VFDSs). In each section, we outline our assumptions about the projectsitphesmodeled regional
economic impacts associated with them, and briefly discuss the results. Finally, we present several
general themes and condluss derived from the analysis.
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4.1 Economic impacts of BETGrecipient wind energy projects

This section describes our analysis of the regional economic impacts associated with small, community
scale, and utilityscale wind energgrojectsin Oregon. For the utiliigcale category, we based our
analysis on the largest (125 MW) project in our sample of septative projects

4.1.1 Model parameters and assumptions

A number of studies have attempted to estimate the regional economic impacts of windtpgbever
national scaleFor examplepne review of 12 studies of job creation by renewable technolog@siri€n
et al (2004), state that wind projects credgeand fol0.71 to 2.79obs forper average installedW
(MWa).* Frequently, studies have relied on hypothetical or estimated project costs and required inputs to
estimate impacts (e.g. Northwest Econossociates, 2003J. Assumptions related to job creation that
are drawn from nationacale analysesavedrawn criticism in Oregaff Othermore locally focused
studies have uselEDI, IMPLAN, andsimplemultipliersto model the regional economic impacts
associated with speciftommunity and largecalewind projects within the State of Oregon and nearby
states’? For example, one study examined the impacts of the Klondike Wind Project (I) in Sherman
County Oregon, using simple multipli€¥sA study condated in UmatillaCounty, Oregon, in 2006 by
Torgerson, models a hypothetical 50 MW wind project using a combination of JEDI and IMPLAN
outputs, ands perhapsnostcomparableo our effort.*®

Our analysis uses JEDI to examine the regional impactsliaf- and communityscale wind projects.

We utilize available information from sample projects on costs, property tax payments, and lease
payments, as discussed beld@wrgerson (2006)eviewed the default assumptions of JEDI with a

developer of wind projestin Oregon, and determined them to be good general estiméitis this

model provides estimates of output, rather than net additional economic activity (value added), we believe

“3MWa measures energy, derated by a capacity factor (MBéjiel M. Kammen, Kamal Kapadia, and Matthias

f JEDFri pp, 2004. APutting renewables to Work: How many
University of California, Berkeley.

4 Northwest Economic Associates, Assessing the Energy Developmgatts of Wind Power, 2003. Prepared for

the Wind Coordinating Committee.

> See, for examplénttp://www.freedomworks.org/blog/jvajas/oregemgreenjobslaboratory(asaccessed April

15, 2011).

“See, for example, Torgerson, Melissa, et al., #AUmatil/l
of Wind Energy Development: AnInp@ut put Anal ysi so Oregon State Universi
2006; Oue r ki rk, Brad and Meghan Pedden, AWindfall from the
Nort hwest Project, August 2004 (revised December 2004)
Development from a Wind Power Project in Spanish Fork Ganytah: A case study and analysis of Stateel

Economic | mpacts, 0 U.S. Department of Energy, January

Power in Kittitas County, 0 report to the Phleeahi x Econo
AAn analysis of the economic impact on Tooele County, |

prepared for the U.S. Department of Energy, 2006.

““Ouderkirk, Brad and Meghan Pedden, fiWindRemeWwdblefr om the
Northwest Project, August 2004 (revised December 2004).

®“Torgerson, Melissa, et al., AUmatilla Countyds Economi
Development: AnlInpubut put Anal ysi so Oregon SramtMarch®?806.ver sity, Rur
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that it is a useful tool to apply heie model the impacts associatedhaite small windprojectusing
IMPLAN, asthis project(and likely those in its typdackedthefinancingstructures angroperty tax and
lease paymerttharacteristics thatharacterized thiargerscale projects that are more readily examined
with the JBDI model.

Forcommunity and utility-scale projectsye assumed that tleenstructiorinstallationphase include
costsfor:

e Materials andequipment (including turbines, blades, and tovaersvell as otheronstruction
materials, transformerand other gd connectiorrequirements

Transportation costs

Labor for assembly and erection of turbines, blades, and towers

Electrical labor

Labor for accessoad construction

Labor for foundation construction

Grid connection

Permitting andegal services

The certifed coss of theutility -scaleand communityscaleproject that we modeled we255 million

and$22 million, respectively The JEDI model makes assumptions alpmtallation/©onstructionphase

costs based on the specified installed project capacitjotaigbroject cost. JEDI also makes assumptions

specific to Oregonas 0f2006) about the portion of each cost that is spent in Oregon. For example, JEDI
assumes that no costs related to the purchase of turbines, blades, towers, or transportaon of thes

materials is spent locally in Oregon. This is consistent with other studies that have investigated the

regional impacts of wind energy in Oregon. For example, a study of wind projects in Umatilla County,
found that because nnotspentloclly (etg.h~85 percentjofpject costsares ar e
for purchasing the turbines, towers, and blades), the initial impacts [of the project] were substantially less
than tofal costs. o

While we assume that thaperationsphase othe small wind projednvolvesonly minor maintenance
costs and utility savings, tlperationgmaintenance lpase olutility - and communityscale projects is

much more complex. Specificallwe assumed that thiellowing categories of cosisereincurred for

theseprojects:

e Labor costs (including field, administrative, and management)

e Materials (including vehicles, site maintenance, fees and permits, utilities, replacement parts,
insurance, fuel and consumables)

e Land lease payments to local landowners. Wind projects ofte@ lead from existing
landowners rather than purchasing land parcels outright. Land lease agreements are negotiated,
and varyLand leases occurred in both sample projects.

e Local property tax payments. Wind projects are taxed by the value of the camtihents,
and are typically much higher than on alternative uses of the land (wind projects are typically
built on farmed land). As such these additional property taxes can provide significant additional
funds to local governmentBropertytax estimatesvere available for both sample projects.

““Mel i ssa, et al., fAUmatilla Countyds Economic Structur e
AnlnputOQut put Analysiso Oregon State University, Rural St
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Our analysis uses labor and materials cost assumptions in the Oregon JEDI matilé/ faand
communityscale projects. For the communggale wind project that we modeled, identified project
specific amnud land lease paymeestimate$$5,200 per turbine). These are somewhat higher than an
estimated range of $2,000 to $4,000 per turbescribedn some recent locditerature®

Complicating an analysis of the impacts of wind energy projects on loganydaxes, counties in

Oregon have developed local tax incentives for commercial wind projects. Specifically, Strategic

Investment Programs (SIPs) can exempbrtion of large capital investments from property tales.

addition, Enterprise Zone Agreents typically involve tax exemptions for new enterprises of three to

five years. These agreements vary, and are negotiated with the local counties. Because taxes are levied on
the value of the capital investments at a site, counties typically negotdatedl so that taxes are

il evel ed outo over time more than mi ghForoart her wi se
specific modeled communigcale anditility-scale projects, wiglentified projected tax payments over

time. For the JEDI modelgneffort, we used the average of the local tax paymiemthe community
scaleprojectover a 10 year perigihcluding years for which tax exemptions were made ($45,000

annually. For utility-scale wind projects, we used estimates from a siyepe perod that were available
($403,000)

The smallwind project we analyzed haertified costs of approximately $7,500. Of this, only eight
percent of costa/ere labofrelated Materialscosts ($6,900) were assumed to be for equipmethein
category ofTurbine and Turbine Generator Set Units ManufacturgICS code 333611IMPLAN
Code (IC) 222)Thesmallwind facility is estimated to produce approximat8[§,000 kWhannually. We
value that power at $0.084/kWh, using the method descaibede which resuk in a total estimated
annual value of production of $3,100e assume thproject lifetime forall modeledwind projects is 20
years.

4.1.2 Results

Exhibits 4-1 through 43 summarize regional economic impacts for the example wind psoject
Constructionhstallationphase impacts are likely to be shtatm (one year), while
operationfmaintenanc@hase impacts occur annually for the life of the prgject

Employment impacts represent the additional demand for employment from these projects, and are
preent ed i-g e & whsshdéwa,labor impacts are anticipated to be greater for
constructiotiinstallationphase impacts thawperationgmaintenancelpase impacts, even when lifetime
effects are estimated. For small wind projeetaployment impacts areot significant.

Labor income represents the income expected to be provided to electrical contractors/installers in the
form or wages during theonstructioriinstallationphase. Net additional economic activity represents the
additional demand for prodts (including wages and salaries, income taxes, and gross operating surplus)
expected from each phase within Oregon.

®QuderkirkBr ad and Meghaal Pedddem, t i&Vi Wdhd Farm, Sherman Cou
Northwest Project, August 2004 (revised December 2004)

*"Memorandum from Paul Wooden, fARenewable Energy Present
Energy Association, December 29, 2010.
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EXHIBIT4-1

WIND PROJECT, 2010 DDLLARS

SUMMARY OF ESTIMATEREGIONAL ECONOMIC IRACTS OF EXAMPLBJTILITY-SCALE

EMPLOYMENT ESTIMATED
DEMAND NETADDITIONAL
WORKER LABOR INCOME OUTPUT ECONOMIC
( ACTIVITY
YEARS)
Construction/Installation Phase (One -time)
Project Development and
Onsite Labor Impacts 80 $4.3 million $5.0 million $3 million
Turbine and Supply Chain
Impacts 451 $21.4 milli on $61.8 million $31 million
Induced Impacts 140 $5.5 million $17.3 million $9 million
Total C/I Phase Effect 671 $31.2 million $84.1 million $42 million
Operations/Maintenance Phase
Onsite Labor Impacts 7 $0.4 million $0.4 million $0.2 million
Local Revenue and Supply
Chain Impacts 10 $0.4 million $2.18 million $1 million
Induced Impacts 7 $0.3 million $0.8 million $0.4 million
Total O&M Phase Effect
(Annual) ® 24 $1.1 million $3.4 million $2 million
Lifetime O&M Phase Effect
(20 years) * 473 $3.05 million $68.3 million $34 million
Total Project Effect (All
Phases)* 1,144 $53.1 million $152.4 million $76 million
Certified Costs of the modeled project were $255 million, with an installed capacity of 125 MW. The BETC
received by this project wa s $11 million. The estimates in this Exhibit were developed using the default
assumptions for the JEDI model for Oregon, madified to include the subject project size, costs, and tax liabilities.
’Note that JEDI resultsare reported in output rather than va lue added (net additional dollars into the economy).
We prefer to report value added because it nets out double counting of activity that occurs across sectors in the
reporting of output measures. Based on the relationship between output and value added in  IMPLAN results from
other categories of impacts we analyzed, the value added estimates would be approximately 50 to 80 percent of
output values reported. This column presents estimates at 50 percent of output, to be conservative.
3As noted above, annual property taxes change each year as the capital resource value decreases, and as
negotiated through local agreements. For purposes of this analysis, we use the average tax over a ten year period
for this project.
4 These costs are not discounted. While regio nal economic analyses using IMPLAN and JEDI typically do not
attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime
impacts of the operational phase, and for the project as a whole.
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EXHIBIT 4-2

SCALE WIND PROJECT2010 DOLLARS

SUMMARY OF ESTIMATED REI®NAL ECONOMIC IMPATS OF EXAMPLE COMMUNY -

EMPLOYMENT ESTIMATED
(\I/Dvlf)'\lii'\;i LABOR INCOME| OuUTPUT NEEQBR'SL‘A).'EAL
ACTIVITY
YEARS)

Construction/Installation Phase (One -time)
Project Develo pment and Onsite
Labor Impacts 18 $1.0 million $1.0 million $0.5 million
Turbine and Supply Chain Impacts 39 $1.9 million $5.5 million $3 million
Induced Impacts 13 $0.5 million $1.7 million $0.8 million
Total C/l Phase Effect 70 $3.4 million $8.2 milli on $4 million
Operations/Maintenance Phase
Onsite Labor Impacts 1 $0.04 million $0.04 million $0.02 million
Local Revenue and Supply Chain
Impacts 2 $0.1 million $0.3 million $0.1 million
Induced Impacts 1 $0.03 million $0.1 million $0.05 million
Total O&M Phase Effect (Annual)® 3 $0.02 million $0.43 million $0.2 million
Lifetime O&M Phase Effect (20
years) * 62 $3.05 million $8.6 million $4.3 million
Total Project Effect (All Phases) * 132 $6.5 million $16.9 million $8.4 million

Certified Costs of the modeled project were $21 million, with an installed capacity of 9 MW. The BETC received by
this project was $11 million. The estimates in this Exhibit were developed using the default assumptions for the

JEDI model for Oregon, modified to include t he subject project size, costs, and tax liabilities.
Note that JEDI resultsare reported in output rather than value added (net additional dollars into the economy).

We prefer to report value added because it nets out double counting of activity that occu

rs across sectors in the

reporting of output measures. Based on the relationship between output and value added in IMPLAN results from
other categories of impacts we analyzed, the value added estimates would be approximately 50 to 80 percent of

output valu es reported. This column presents estimates at 50 percent of output, to be conservative.

®As noted above, annual property taxes change each year as the capital resource value decreases, and as
negotiated through local agreements. For purposes of this analy sis, we use the average tax over a ten year period
for this project. “These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically

do not attempt to sum impacts over time, we provide these estimates here to get a sense fo

lifetime impacts of the operational phase, and for the project as a whole.
4 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt
to sum impacts over time, we provide these estim ates here to get a sense for the scale of the lifetime impacts of

the operational phase, and for the project as a whole.

r the scale of the
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EXHIBIT 4-3 SUMMARY OF REGIONAECONOMIC IMPACTS OEXAMPLE SMALL WIND ROJECT,

2010 DOLLARS

EMPLOYMENT DEMAND LABOR NET ADDITIONAL

(WORKER YEARS) INCOME | ECONOMIC ACTIVITY|
Construction/Installation Phase (One -time)
Direct Effect 0.0 $375 $523
Indirect Effect 0.0 $158 $230
Induced Effect 0.0 $138 $242
Total C/I Phase Effect 0.0 $671 $995
Operations/Maintenance Phase
Direct Effect (Annual) 0.0 $670 $2,340
Indirect Effect (Annual) 0.0 $154 $247
Induced Effect (Annual) 0.0 $216 $380
Total O&M PhaseEffect (Annual) 0.0 $1,040 $2,970
Lifetime O&M Phase Effect (20 years) 2 0.3 $20,800 $59,400
Total Project Effect (All Phas es)? 0.2 $21,500 $60,400

Certified Costs of the modeled project were $7,500. The BETC received by this project was $3,700.
Employment demand and labor income over the project lifetime reflect both direct impacts (e.g., employee
time for operations) and the indirect and induced effects of additional revenue from energy produced; IMPLAN
assumes that a portion of every dollar earned in the relevant sectors (including households) is spent on labor.
2These costs are not discounted. While regional economic an alyses using IMPLAN and JEDI typically do not
attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime
impacts of the operational phase, and for the project as a whole.

4.1.3 Discussion and conclusion s: wind energy projects
We find thattheregionalimpacts ofour utility -scale(125 MW) and communityscale(9 MW) wind
projects(estimated net additional activity of $76 million and $4 million, respectialy)smaller than the
total project costés255million and $22 million, respectivelygven after taking into account the longer
term regional impacts associated with operations phddes.isbecause a large portion of project costs
are outof-state materials costs, anctimnsistent with other stydindings>? Employment impactsf

construction phasesme relatively large in the short term (671 worlgearsat utility-scale, 70 at

communityscale), and relatively small in the operations phase on an annual basis (24 atcatiéify8 at

communityscale). Local property tax and lease payments are anticipated to comprise a significant portion

of annual operations impacts.

2 See, for example, Torgerson (2006), who finds that a 50 MW project would result in increased demand for output

of $13.2 million, $3.8 million in labor income, and employment demand for 120 wygedes in the construction
phase. In the operations phase,Tger sonods
increased output demand of $1.4 million, $640,000 in labor income, and 17 wegksr This would translate

roughly into a net additional economic activity of approxima®9 million over 20 years, for a project with initial
costs of approximately $50 millioAlso Northwest Economic Associates (2003).
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Compared to other BET-@cipient projects, the regional impacts of utiiiyyd communityscale wind

are large, particularly in theonstruction phase. This is due to the large initial project costs relative to
other categories. When compared against the BETC investment, regional impacts of these projects are
larger than the investments they receig@&tl million for utility-scale, $.7 million for communityscale).

Locational impacts

Another consideration with regard to interpretingbgionalimpacts of communityand utility-scale

wind projects is the specific location of these projects within Oregon. Due to their spedfantin
wind-quality requirements, these projects are typically located in relatively rural areas. In particular,
counties along the Columbia River Gorge have benefitted from wind energy production, with 15 of the 19
wind projects in our database were depelbin those counties. The local property taxes levied on these
projects, as well as the lease payments made to local landowners, can be a significant source of revenue
for rural counties. The employment effects of these projects are not large in e obnirban

development. However, the relative percent of total employment and local tax revenue would be higher in
rural counties than in urban ones.

A number of wind studies have pointed out that the location of wind projects in rural areas may have
significance to the local counties in which they are located.

Community -scale versus utility -scale wind energy projects

Conceptually, communitgcale wind projectsouldprovide larger localized economic impacts than some
larger utility-scale projects on perMW basis, because the ownerstgpnore likely to bdocal, and
associated proprietor incomes are more likely to be spent locally in Or&lgdortunately JEDI

assumes that proprietor income is spent out of state, and we unable to model thisleffester,
Kildegaard and Myer&uykindall (2006) examine a number of potential financing scenarios for

community wind ownership, and find that HAmounting
has greater economic impacts on local economies dopeational phase of the project, due to local
spending multiplier effects associated with the h

Estimating the impact of BETGdependent projects

As discussed in the financial analysis, lasgale wind projectdo not apparto depend on the BETC for
financial viability. Thus, although the regional economic impacts of usltigle wind projects are large,
theyarelikely to occur absent the BETC. Commungiyale wind projects did not occur in th@02 to
2009database, andence were not a significant contributor to regional economic impacts in the past.
However, these projects are more likely to need the BETC to acquire financial vi&orial. wind
projects are likely to most benefit from the BETC, but have the smedigisihal impacts and are
relatively rare in our database 8ojects).

#“See Torgerson (2006); Kildegaard (2006);: Ouderkirk anct
Economic Devipment from a Wind Power Project in Spanish Fork Canyon, Utah: A case study and analysis of
StateLevel Economic | mpacts, o0 U.S. Department of Energy,
*Kildegaard, AmeandMyets uy ki ndal | . ACommunity vs. deoelogsthewinde Wi nd:
in Big Stone County, MN?0 | REE Grant, September 2006.
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4.2  Economic impacts of BETGrecipient lighting modification projects

For lightingmodificatonpr oj ect s, we examine the economic i mpac
and dscuss in general terms the potential for extrapolating the impaatyrtaderset ofprojects.

Approximately two out of 10 lighting projects are implemented by schools or other public entities; we

model these projects separately because the cost sadogie to taxpayers rather than industry.

4.2.1 Model parameters and assumptions

Of the eight sample projects we examined, all primarily consisted of replacing older lamps, ballasts, and
fixtures withnewer technologyAs shown in Appendix A, theertified cost ofa lighting modification

project is closely correlated with the energy saved, suggesting that larger projects are similar in structure
and readily scaled (i.e., to include additional lights). Because commodity and labor installation
requirementscross lightingnodificationprojects are similar, input requirements in terms of labor and
materials are expected to be relatively consistent, though varying in scale according to the size of the
project.

We do not believe that the likelihood of a projdeing BETGdependent is linked to the size of the

project, as this would indicate that the scale of the project would affect payback period and IRR. We
thereforemo d el a At ympodifccationprojdcti(bgpth publisegtor and privateector) usig the
average certified costs across all projectsundatasef$19,703) rather than our sample average cost (see
Appendix A for more detaif)> Regional economic impacts of other projects could be estimated by
scaling these At y pdreflectthe sizemfaparticusar ppoect.or d own

Exhibit 4-4 summarizes the model inputs we derived from our review of sample files, as well as
communication with project operators. We use the average total certified costs for projects within the
timeframeas an input for theanstructioninstallationphase of impacts. We then distribute costs among
labor and materials costs using data from sample project files. We usdubef annual energy saved

to calculate estimated revenue increases for industée$ving the credit (in this case, real estate
establishments).

% Excluding projects that had multiple conservation activities included, e.g., lighting, weatherization, and HVAC.
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EXHIBIT 4-4

SUMMARY OF PRIMARY ®DEL ASSUMPTIONS FORIGHTING MODIFICATI® PROJECTS, 2010 DOILARS

PHASE

COST TYPE

PRIVATESECTOR PROJECTS

PUBLIGSECTOR PROJECTS

Construction and
Install ation

Operations and
Maintenance

Notes:

Total Per Project costs (average
certified costs, 2002 to 2009 )3
Material Costs

Labor Costs
Utility costs savings, reinvested

(based on average reported
energy savings, 2002 to 2009 )

$19,700

Commaodity purchases: $15,600

e  Fixtures (82 percent), IC 3260
e Lamps (18 percent), IC 3259
$4,100

NAICS 23821pIC 3¢'

Energy Saved: 84,118 kWh
Value: $6,924

NAICS 53, IC 36D

IAll costs are in 2010 dollars. Costs were inflated from nominal values using the CPI.

$38,200

Commaodity purchases: $30,200
e  Fixtures (82 percent)

e Lamps (18percent)

$5,390

NAICS: 238219IC 39"

Energy Saved: 66,900 kwh
Value: $5,507

GOV: State and local public

2 Public-sector projects are defined using ODOE-provided SIC codes 82, 9699. We do not quantify benefits associated with reduced tax liability for pass
through recipients.

3Per Project Costs are an average of all Certified Project Costs (inflated to 2010 dollars) for single -sector projects in our database (2002 through 2009).
4NAICS 238210: Thisndustry comprises establishments primarily engaged in installing and servicing electrical wiring and equipment. Contractors
included in this industry may include both the parts and labor when performing work. These contractors may perform new work, additions, alterations,
maintenance, and repairs. U.S. Census Bureau, NAICS definitions, 2011. IC: IMPLAN Code.

NAICS 53: Real Estate.
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4.2.2 Results

Exhibits45and46s u mmar i ze t he economi c modificatiortpmject. or a fAtyp
Constrietion/installationphase impacts are likely to be shtatm (one year), while

operationfmaintenanc@hase impacts occur annually for the life of the project (10 years).

Employment impacts represent the additional demand for employment from thestspanjeéare
presentedydar fiiwor ks shown, empl oyment i mpacts pert
one worker per year for any phase, consistent with the small scale of typical projects. Labor income
represents the income expected to beided to electrical contractors/installergie form ofwages

during theconstructioninstallationphase ($2,810 for privatgector projects, and $3,770 for pukdiector

projects). Net additional economic activity represents the additional demanddocts (including

wages and salaries, income taxes, and gross operating surplus) expected from each phase within Oregon.

EXHIBIT 4-5 SUMMARY OF REGIONAECONOMIC IMPACTS OR 0 TYPI CALO-SERNORATE
LIGHTING MODIFICATI® PROJECT, 2010 DOLIARS

EMPLOYNENT DEMAND LABOR | NET ADDITIONAL
(WORKERYEARS) INCOME | ECONOMIC ACTIVITY
Construction/Installation Phase
Direct Effect 0.04 $1,720 $1,990
Indirect Effect 0.01 $510 $767
Induced Effect 0.02 $579 $1,020
Total C/I PhaseEffect 0.06 $2,810 $3,770
Operations/Maintenance Phase
Direct Effect (Annual) 0.05 $1,010 $5,370
Indirect Effect (Annual) 0.01 $334 $660
Induced Effect (Annual) 0.01 $357 $627
Total O&M PhaseEffect (Annual) 0.07 $1,700 $6,660
Lifetime O&M PhaseEffect (10 years) 2 0.68 $17,000 $66,600
Total Project Effect (All Phases) 2 0.74 $19.800 $70.400
Typical project costs are assumed to be $19,700. Employment demand and labor income during the
Operations Phase primarily reflect the effects of additional revenue from energy savings; IMPLAN assumes
that a portion of every dollar earned in the relevant sectors (including households) is spent on labor.
2Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other tax
types, comprise approximately 26 percent of net additional economic activity.
*These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not
attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the
lifetime impacts of the operational phase, and for the project as a whole.
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EXHIBIT 4-6 SUMMARY OF REGIONAECONOMIC IMPACTS OR 0 TYPI CAL 6-SBCU®BRL | C
LIGHTING MODIFICATI® PROJECT, 2010 DOLLARS

EMPLOYMENT DEMAND NET ADDITIONAL
LABOR INCOME

(WORKERYEARS) ECONOMIC ACTIVITY
Construction/Installation Phase
Direct Effect 0.05 $2,310 $2,670
Indirect Effect 0.01 $684 $1,030
Induced Effect 0.02 $777 $1,360
Total C/I Phase Effect 0.08 $3,770 $5,070
Operations/Maintenance Phase
Direct Effect (Annual) 0.06 $3,000 $3,360
Indirect Effect (Annual) 0.00 $0 $0
Induced Effect (Annual) 0.02 $765 $1,340
Total O&M Phase Effect (Annual) 0.08 $3,760 $4,700
Lifetime O&M Phase Effect (10 years) ° 0.82 37,600 47,000
Total Project Effect (All Phases) 3 0.90 $41,400 $52,100
Typical project costs are assumed to be $38,200. Employment demand and labor income during the
Operations Phaseprimarily reflect the effects of additional government expenditures associated with
energy savings; IMPLAN assumes that local governments will reallocate utility savings into general funds. 2
Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other tax
types, comprise approximately 18 percent of net additional economic activity.
3These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not
attempt to sum impacts over t ime, we provide these estimates here to get a sense for the scale of the
lifetime impacts of the operational phase, and for the project as a whole.

4.2.3 Discussion and conclusions: lighting modification projects

Exhibits 45 and 46 show that regionalamnomic impacts from the installation of individual lighting
modificationprojects are small ($3,770 for privagector, $5,070 for publisector) relative to the initial
project costs, primarily because a very small percentage of light bulbs, fixtuwldslists are produced
in Oregon, and these dominate the installation costs of these projects.

While constructioninstallationphase impacts are similar to expected operational benefits in the first year,
total operational phase impacts exceedstructonfinstallationphase impacts after a year or two.

Assuming the project lifetime is 10 yeaopgerationdmaintenancghase impacté.e., costs savings from
reducedenergy uspexceedconstructioriinstallationphase impacts by five to 14 times over the bf the
project, depending on the metric. Over the project lifetime, operations phase imp&&s,808 in net
additional economiactivity for a privatesector project; $47,000 for a pubBector sector project.

Summing the lifetime operations eftsavith the installation impacts yields a total net additional impact
per lighting projecof $70,400(privatesector) and $2,100 (public sector).
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A large number of lightingnodificationprojects(3,973)received BETCs during the peri@@02 to 2009
We approximate the total net additional economic activity generated by these projects to be B267 mil
over 20 years (Exhibit-Z).

Estimating the impact of BETGdependent projects

Using the typical project as a guide to impacts, and the financial aradgsguide to the number of
BETC-dependent projects, veanestimate the approximatetal impact of BETGdependent lighting

projects on the Oregon econoihyring this period As discussed in the financial analysisjraple
assessment of IRRsforallpf ect s suggests that 15 percent of proc
into the desirable IRR/payback range with the BETC. This represents adowsd estimate of the

number of BETGdependent projects because it excludes marginal projects that méghtire BETC to

improve the IRR to obtain financing. Assuming that at least 15 percent of lightiddicationprojects

are BETGdependent, these projects togetheuld havecontributed $4.1million in additionallabor

income This labor income includeslectricians to install these projects in toastructionihstallation

phase and a variety of other labor types stemming from increases in revenues related to energy savings in
the operations/maintenance phdsall lighting modificationprojectsareBETC-dependent, the labor
incomegeneratedauld beas much a$93.4million.

Including labor income, these projects nggneratédrom $40.1million to $267 million in additional net

regional economic activity over the project lifeten&iventhe BETCm gr amés i nvest ment o
million dollars in these projectiuring this periodthe projects appear to result in relatively large regional
economic impacts per BETC dollar.
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EXHIBIT 4-7

PROJECTS, 2002 TO 2009, 2010 DOLLARS

SUMMARY OF REGIONAECONOMIC IMPACTS OEIGHTING MODIFICATION

ALL BETC PROJECTS (363 PROJECTS)

BETGDEPENDENT PROJECTS

of public -sector projects.

NET NET
ADDITIONAL ADDITIONL
EMPLOYMENT LABOR | ECONOMIC | EMPLOYMENT LABOR ECONOMIC
(WORKER | INCOME | ACTIVITY | (WORKER INCOME ACTIVITY
YEARS) | (MILLION $) | (MILLION $)? YEARS) | (MILLION$) | (MILLION $}
Construction/Installation 250 $10.3 $17.2 37.250| $1.6-$10.3|  $2.6-$17.2
Phase (Onetime)
Operations/Maintenance 280 $8.3 $25.0 42-280| $1.3-$8.3|  $3.8-$25.0
Phase (Annual)
Operations/Maintenance 2,801 $83.1 $250.0|  420-2,801| $12.5-$83.1| $37.5-$250.0
Phaselifetime (20 years)
Total Lifetime Effect (20
years)® 3,051 $93.4 $267.2|  4583,051| $14.1-$93.4| $40.1-$267.2

'Low end scenario assumes that the 15 percent of lighting modification projects are BETC -dependent, from the
findings of the financial analysis. High end scenario assumes all projects are BETC-dependent.

2Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other tax types,

comprise approximately 26 percent of net addi tional economic activity for private -sector projects, and 18 percent

3 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt
to sum impacts over time, we provide these est imates here to get a sense for the scale of the lifetime impacts of
the operational phase, and for the project as a whole.
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4.3 Economic impacts of BETGrecipient weatherization projects

For weatherization projects, we examine the economic impacts assot ed wi t h a fitypi cal
discuss in general terms the potential for extrapolating the impacts to a broader pevgtasat of
impacts. Private-sector projects represent 99 percent of all weatherization projemis dataset

4.3.1 Model parameters and assumptions

Our sample projects were primarily rental dwelling weatherization activities. In fact, of the {s@cate
weatherization projects, 97 percent were conducted by the real estate sector (SIC code 65). These
activities primarily irtlude replacement and upgrade of windows and doors, as well as new insulation in
roofs and walls. While the specific components of these projects are likely to vary, these projects appear
to require, for the most part, similar commodities and labor, deaeording to the size of the project.

The average cost of a weatherization project over the timeframe for this analysis Wae it Qrivate

sector projects; $54,800 for pubBector projects (2010 dollars); our average sample costs weB9313,

(2010 dollars). For public projects (representing less than one percent of all weatherization projects
between 2002 and 2009), average costs were $§h80average sample costs were $200,

Appendix A presents the relationship between project costerardy saved, and shows some

correlation. We suspect that the physical size of the weatherization projects would be more closely

related to energy savings than are costs, but available data did not allow us to verify this assertion.
However, giventheismi | arity of activities across projects,
project using the average certified costs across all weatherization projectdatabe($19,100)°

Exhibit 4-8 summarizes the model inputs we derived from ouresewf samplgrojects as well as
communication with project operators. We use the average total certified costs for projects within the
timeframe as an input for tleenstructioninstallationphase of impacts. We then distribute costs among
labor and madrials costs using data from sample project files. We usethe of annual energy saved

to calculate estimated revenue increases for industries receiving the credit (in this case, real estate
establishments).

% Excluding projects that had multiple conservation activities irediié.g., lighting, weatherization, and HVAC.
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EXHIBIT 4-8

SUMMARY OF PRIMARY ®DEL ASSWMPTIONS FOR WEATHERATION PROJECTS, 200 DOLLARS

PHASE

COST TYPE

PRIVATESECTOR PROJECTS

PUBLIGSECTOR PROJECTS

Construction and
Installation

Operations and
Maintenance

Notes:

Total Per Project costs (average
certified costs, 2002 to 2009 )3
Material Costs

Labor Costs
Utility costs savings, reinvested

(based on average reported
energy savings, 2002 to 2009 )

$19,100

Commodity purchases: $11,400

e  Windows (100 percent), IC 30994

$7,700

NAICS 238350, IC 30

Energy Saved: 30,794 kwh
Value: $1,900

NAICS 53: Real Estate, IC 360

$54,800

Commaodity purchases: $32,700
e  Windows (100 percent), IC 3099

$22,100

NAICS 238350, IC 39
Energy Saved: 116,672 kwh
Value: $8,700

State and local public

*All costs are in 2010 dollars. Costs were inflated from nominal valu es using the CPI.

2 public-sector projects are defined using ODOE-provided SIC codes 82, 9099. We do not quantify benefits associated with reduced tax liability for pass -
through recipients.

3Per Project Costs are calculated from the suite of all Certified
sector codes) in our database (2002 through 2009).

“While two of the eight sample projects included insulation efforts other than windows and door upgrades, remaini
and door upgrades. The analysis currently models commodities as windows.

*NAICS 238350: This industry comprises establishments primarily engaged in finish carpentry work. The work performed may inclu de new work,

additio ns, alterations, maintenance, and repairs. Includes door and window installation. U.S. Census Bureau, NAICS definitions, 2011 . IC: IMPLAN Code.
NAICS 53: Real Estate.

Project Costs (inflated to 2010 dollars) for projects (those that did not contain multiple

ng projects consisted only of window
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4.3.2 Results

Exhibits 49and 410s u mmar i ze t he e c on o nweatherizatipnpmojecs(bothor a
public-sector and privatesector) that is thought to be BETdependent. Constructionstallationphase
impacts are likely to be shetérm (one to two years), whitgerationgmaintenancghase impacts occur
annually for thdife of the project.

Employment impacts represent the additional demand for employment from these projects, and are
presentedydarr iwbr ke shown, empl oyment i mpacts
any phase. Labor income represeghtsincome expected to be provided to contractors/installers in the
form or wages during theonstructioninstallationphase ($10,300 for privatector projects; $29,000 for
public-sector projects). Net additional economic activity represents theamditiemand for products
(including wages and salaries, income taxes, and gross operating surplus) expected from each phase
within the Oregon ($15,100 for privasector projects; $43,400 for pubBector projects).

EXHIBIT 4-9 SUMMARY OF REGIONAECONOM C | MPACTS OFRK AA 60 TPYREBECAQRE
WEATHERIZATION PROJET, 2010 DOLLARS

EMPLOYMENT DEMANI| LABOR NET ADDITIONAL
(WORKERYEARS) INCOME | ECONOMIC ACTIVITY

Construction/Installation Phase (One time)

Direct Effects 0.11 $5,430 $6,830
Indirect Effe cts 0.05 $2,770 $4,520
Induced Effects 0.06 $2,120 $3,730
Total C/I Phase Effect 0.22 $10,300 $15,100

Operations/Maintenance Phase

Direct Effect (Annual) 0.01 $197 $1,050
Indirect Effect (Annual) 0 $65 $129
Induced Effect (Annual) 0 $70 $122
Total O&M Phase Effect (Annual) 0.01 $332 $1,300
Lifetime O&M PhaseEffect (10 years) 3 0.26 $6,640 $26,000

Lifetime Project Effect (All Phases) 3

0.49 $16,940 $41,100

Typical project costs are assumed to be $19,100. Employment demand and labor income during

the Operations Phase primarily reflect the effects of additional government expenditures

associated with energy savings; IMPLAN assumes that local governments will reallocate utility
savings into general funds.

Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among
other tax types, comprise approximately 26 percent of net additional economic activity for

private -sector projects.

*These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically
do not attempt to sum impacts over time, we provide these estimates here to get a sense for the
scale of the lifetime impacts of the operational phase, and for the project as a whole.
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EXHIBIT4-10 SUMMARY OF REGIONAECONOMIC IMPACTS OR

WEATHERIZATION PROJET, 2010 DOLLARS

OTYPI CALO-SHCU®BRL I C

EMPLOYMENT DEMAND LABOR NET ADDITIONAL

(WORKERYEARS) INCOME ECONOMIC ACTIVITY
Construction/Installation Phase (One dime)
Direct Effects 0.33 $15,600 $19,600
Indirect Effects 0.15 $7,950 $13,000
Induced Effects 0.16 $6,100 $10,700
Total C/lI Phase Effect 0.64 $29,700 $43,400
Operations/Maintenance Phase
Direct Effect (Annual) 0.15 $7,410 $8,300
Indirect Effect (Annual) 0.00 $0 $0
Induced Effect (Annual) 0.05 $1,890 $3,320
Total O&M Phase Effect (Annual) 0.20 $9,300 $11,600
Lifetime Operations Effect (10 years) 2 4.1 $186,000 $232,000
Lifetime Project Effect (All Phases) 2 47 $215.700 $275.4 00
“Typical project costs are assumed to be $54,800. Employment demand and labor income during the
Operations Phase primarily reflect the effects of additional government expenditures associated with
energy savings; IMPLAN assumes that local governmentwill reallocate utility savings into general funds.
2Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other
tax types, comprise approximately 10 percent of public -sector project impacts.
*These costs are na discounted. While regional economic analyses using IMPLAN and JEDI typically do not
attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of the
lifetime impacts of the operational phase, and for the projectasa  whole.

As stated above, operational phase impacts are derived from the value of the energy saved by
weatherization projects. Over the lifetime of a typical weatherization project (assumed to be 20 years),
$26,000 in net additional economic activity ipegted for privatesector projects; $275,400 for public
sector projects’

4.3.3 Discussion and conclusions: weatherization

Exhibits 49 and 410 suggest that regional economic impacts from an individual weatherization project
constructionihstallationphase ($15,100 for a privatgector project; $43,400 for a pubBector project)

are larger than for lightingnodificationprojects, but still less than the typical certified project costs. This
is similar to other projects that are heavily dependent onrbegpcommaodities. Theonstruction/
installationphase of weatherization projects, due the relatively large labor demands, have a greater
regional economic impact than tbperationgmaintenanc@hase in the initial year. However, over the
lifetime of the project (assuming a 2@ar life span), regional impacts associated with energy savings
associated with the weatherization projects are expected to approximate the installation impacts.

" Note that the relatively large operational impacts associated with government projects is generated from the
relatively large energy savings. These energy savings are assumed to translate to increasegekotahiare
spent locally.
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Estimating the impact of BETCdependent projects

Like lighting modfication projects, a large number of weatherization projects received BETCs during the
period2002 to 2009 Using the typical project as a guide to impacts, and the financial analysis for a guide
to the number of BET@ependent projects, vaanestimatethe approximate tal impact of BETC

dependent weatherization projects on the Oregon ecodarnmg this period As discussed in the

financial analysis, aimpleassessment of IRRs for all projects suggests that 10 percent of projects would
move f reosm rilaubnlded i nto the desirable | RR/ payback
bound estimate of the number of BETGEpendent projects because it excludes marginal projects that
might need the BETC to improve the IRR to obtain financing. Assumatgtheast 10 percent of

lighting projects are BETdependent, these projects together contributed $3.8 million in labor income,
primarily for installers of these projects in tt@nstructioninstallationphases. In comparison, if all

BETC weatherizatioprojectsare BETC-dependent, the labor income would be $38.4 million in the
constructionihstallationphase(Exhibit 4-11).

EXHIBIT 411 SUMMARY OF REGIONAECONOMIC IMPACTS OWEATHERIZATION PROJETS, 2002
TO 2009, 2010 DOLLARS

ALL BETC PROJECTS (851 PROJECTS) BETGDEPENDENT PROJECYS
NET NET
ADDITIONAL ADDITIONAL
EMPLOYMENT  LABOR ECONOMIC | EMPLOYMENT LABOR ECONOMIC
(WORKER INCOME ACTIVITY (WORKER INCOME ACTIVITY

YEARS) | (MILLION $)| (MILLION $y YEARS) | (MILLION$) | (MILLION $}

Construction/Installatio n

: 824 $38.4 $56.1 82-824| $3.8-$38.4|  $5.6-$56.1
Phase (Onetime)
Operations/Maintenance 52 $1.4 $5.0 552| $0.1-$1.4 $0.5-$5.0
Phase (Annual)
Operations/Maintenance 1,049 $27.7 $100.0|  1051,049| $2.8-$27.8| $10.0-$100.0

Phaselifetime (20 years) 3
Total Lif etime Effect (20
years) 3 $16.5 $66.1 $157.0 187-1,873 $6.6-$66.1| $15.7-$157.0

! Low end scenario assumes that the 10 percent of weatherization projects are BETC -dependent, from the findings
of the financial analysis. High end scenario assumes all project s are BETCGdependent.

2Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other tax types,
comprise approximately 26 percent of net additional economic activity for private  -sector projects, and 10 percent
of public-sector projects.

3 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt
to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime impacts of
the operational phase, and for the project as a whole.

In theoperationgmaintenancghase, cost savings to BETC recipients for these projectgemgrate

from $10 million to $100 million in additional net regional economic activity over the project lfetim
including 105 to 1,049 additional workgears of labor (and $2.7 million to $27.7 million in labor
income) across a variety of economic sectors.
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dollars in these projects, the projects have theriatl to result in relatively large regionalo@omic
impacts per BETC dollar.
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4.4  Economic impacts of BETGrecipient HVAC and VFDprojects

This section assesses the regional economic impacts of typical HVAC and VFD projects. These project
types are aalyzed separately within this section.

4.4.1 Model parameters and assumptions

Consistent with other conservation projects, we
the average certified costs across all projectar datasef$64,500 and $3500, respectivelyf?

Appendix A provides more detailed data on the number and cost of these projects.

Exhibit 4-12 summarizes our assumptions about the characteristics of HYAC and VFD projects. We use
the average total certified costs for projectdimithe timeframe as an input for tb@nstruction/
installationphase of impacts. We then distribute costs among labor and materials costs using estimated
averages from other conservation project types. We use the value of annual energy saved &o calculat
estimated revenue increases for industries receiving the dtddit.is striking about these inputs are the
relatively large energy savings relative to the costs of the projects, relative to other classes of projects
(valued at $14,a0 and $16,800 for MAC and VFD projects, respectively).

%8 Excluding projects that had multiple conservation activities included, e.g., lighting, weatherization, and HVAC.
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EXHIBIT 412 SUMMARY OF PRIMARY ®DEL ASSUMPTIONS FORVAC AND VFD PROJECS, 2010 DOLLARS

PHASE

COST TYPE

HVAC PROJECTS

VFD PROJECTS

Construction and
Installation

Operations and
Maintenance

Notes:

Total Per Project costs (average
certified cost s, 2002 to 2009 )3
Material Costs

Labor Costs
Utility costs savings, reinvested

(based on average reported
energy savings, 2002 to 2009 )

$64,500

Commodity purchases: $41,000

$58,500

Commaodity purchases: $41,000

e Heating and cooling systems e Heating and cooling/electrical systems

$19,300

NAICS 238350, IC 39
Energy Saved: 171,516 kwh
Value: $14,118

$17,555

NAICS 238350, IC 39
Energy Saved: 203,633 kwh
Value: $16,800

NAICS 53: Real Estate, IC 360 State and local public

IAll costs are in 2010 dollars. Costs were inflated from nominal values using the CPI.
2 public-sector projects were defined in the BETC database provided by ODOE as the following SIC codes: SIC 82, 9699. Not quantified are benefits
associated with reduc ed tax liability for pass -through recipients.
®Per Project Costs are calculated from the suite of all Certified Project Costs (inflated to 2010 dollars) for projects (those that did not contain multiple
sector codes) in our database from 2002 to 2009.
®NAICS 238350:This industry comprises establishments primarily engaged in finish carpentry work. The work performed may include new work,
additions, alterations, maintenance, and repairs. Includes door and window installation.
NAICS 53: Real Estate.

U.S. Census Bureau, NAICS defitions, 2011. IC: IMPLAN Code.
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4.4.2 Results

Exhibits 413 and 414s u mmar i ze economic i mpacts for fAtypicalo
a BETC between 2002 and 2009. Construdtimtéllationphase impacts are likelp e shorterm (one

to two years), whil®@perationgmaintenanc@hase impacts occur annually for the life of the project (20

years for HVAC, 10 years for V).

Employment impacts represent the additional demand for employment from these projecats, and a
presentedydaxr iwbr kg shown, empl oyment i mpacts r ej
any phase. Labor income represents the income expected to be provided to contractors/installers in the

form of wages during theonstructioninstalldion phase ($18,200 for HVAC, and $16,500 for VFD

projects). Net additional economic activity represents the additional demand for products (including

wages and salaries, income taxes, and gross operating surplus) expected from each phase within Oregon
($24,400 and $18,100 for HVAC and $22,100 and $16,100 forsf&iCthe constructioninstallation

phase andperationdmaintenanc@haserespectively).

As stated above, operational phase impacts are derived from the value of the energy saved by
weatherizatin projects. Over the lifetime of a typical HVALZ VFD project (assumed to be 20 and 10
years respectively), $362,000 for HVAC and $322,000 for VFD projects in net additional economic
activity is expected.

EXHIBIT 413 SUMMARY OF REGIONAECONOMIC IMPACS OF A O TYPICRPROIECHVA
2010 DOLLARS

EMPLOYMENT DEMAND LABOR NET ADDITIONAL
(WORKERYEARS) INCOME ECONOMIC ACTIVITY
Construction/Installation Phase
Direct Effect 0.21 $10,200 $11,700
Indirect Effect 0.08 $4,230 $6,170
Induced Effect 0.10 $3,730 $6,550
Total C/I Phase Effect 0.40 $18,200 $24,400
Operations/Maintenance Phase
Direct Effect (Annual) 0.14 $2,750 $14,600
Indirect Effect (Annual) 0.02 $904 $1,780
Induced Effect (Annual) 0.03 $965 $1,700
Total O&M Phase Effect (Annud) 0.19 $4,620 $18,100
Lifetime O&M PhaseEffect (20 years) 2 3.74 $92,400 $362,000
Total Lifetime Effect (20 years) 2 4.13 $110,600 $386,400
Typical project costs are assumed to be $64,500. Employment demand and labor income during the
Operations Phase primarily reflect the effects of additional revenue from energy savings; IMPLAN
assumes that a portion of every dollar earned in the relevant sectors (including households) is spent
on labor.
2These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically
do not attempt to sum impacts over time, we provide these estimates here to get a sense for the
scale of the lifetime impacts of the operational phase, and for the project as a whole.
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EXHIBIT 414 SUMMARY OF REGIONAECONOMIC IMPACTSOR O0TYPI CALG6 WEGTD20FOROJ

DOLLARS
EMPLOYMENT DEMAND LABOR NET ADDITIONAL
(WORKERYEARS) INCOME ECONOMIC ACTIVITY
Construction/Installation Phase
Direct Effect 0.20 $9,290 $10,600
Indirect Effect 0.07 $3,840 $5,600
Induced Effect 0.09 $3,380 $5,940
Total Effect 0.36 $16,500 $22,100
Operations/Maintenance Phase
Direct Effect (Annual) 0.12 $2,440 $13,000
Indirect Effect (Annual) 0.02 $803 $1,580
Induced Effect (Annual) 0.02 $857 $1,510
Total Effect (Annual) 0.17 $4,100 $16,100
Lifetime Operations Effect (10 years) 2 3.32 $82,000 $322,000
At 2
Total Lifetime Effect (20 years) 202 $57.500 $183,100
“Typical project costs are assumed to b e $64,500. Employment demand and labor income during the
Operations Phase primarily reflect the effects of additional revenue from energy savings; IMPLAN
assumes that a portion of every dollar earned in the relevant sectors (including households) is spent
on labor.
2These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do
not attempt to sum impacts over time, we provide these estimates here to get a sense for the scale
of the lifetime impacts of the operational ph  ase, and for the project as a whole.

4.4.3 Discussion and conclusions: HVAC and VFDs

Exhibits 415 and 416 show that regional economic impacts from individual HVAC and VFD project
constructionihstallationphase activities are larger than for othersmmation projects, buatrestill less
than the typical certified project costs. This is similar to other projects that are heavily dependent on
imported commodities. Thenstructioninstallationphase of these projects, due the relatively large
labor denands, has a greater regional economic impact thasp#rationgmaintenancghase in the

initial year. However, over the lifetime of the projects (assumingyea0life span for HYAC, 10 for
VFDs), regional impacts associated with energy savings asedavith these projects are expected to
outweigh the installation impacts.

Estimating the impact of BETCGdependent projects

Using the typical project as a guide to impacts, and the financial aradyaigiide to the number of
BETC-dependent projectaje estimate the approximatdaabimpact of BETGdependent HVYAC and

VFD projects on the Oregon economy for gegiod2002to 2009 As discussed in the financial analysis,
asimpleassessment of IRRs for all projects suggests that 11 percent of HVACtprand 15 percent of

VFD projects would move from Aundesirabled into t
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represents a lowdyound estimate of the number of BEEI€pendent projects because it excludes
marginal projects that might need BBETC to improve the IRR to obtain financing. Assuming that at
least 11 percent of HVAC projects are BE@€pendent, these projects together contribus&d@ $00
primarily for installers of these projects in ttenstructionihstallationphase In comparisn, if all HVAC
projectsareBETC-dependent, the labor income would Bed$nillion in the constructionihstallation
phase. For VFD projects, labor income in thestructiorinstallationphase is expected to range from
$684,000t0 $4.6 million.

In the operationgmaintenancghase, cost savings to BETC recipientsHMAC projects maygenerate
from $12.4million to $113million in additional net regional economic activity over the project lifetime,
including128to 1,162 additional worketyears of labor (ad $3.2million to $28.7 million in labor

income) across a variety of economic secto@ast savings to BETC recipients /dFD projects may
generatdrom $1.7 million to $11.5million in additional net regional economic activity over the project
lifetime, including70to 465additional worketyears of labor (and1$7 million to $11.5million in labor
income) across a variety of economic sectamsiring the 2002 to 2009 study period for this analysis,
ODOE granted $11.8 million in tax credits for HVAbjectsand $7.8 million in tax credits for VFD
projects. As is appareimt Exhibits 4-13 and4-14, the large energy savings annually for these projects
results in high lifetime project impacts in terms of regional economic impacts relative to the BETC
investment. Using this metric, both HYAC and VFD projects appear to result in relatively high economic
impacts per BETC dollar.

EXHIBIT 415 SUMMARY OF REGIONAECONOMIC IMPACTS ORVAC PROJECTS2002 TO 2009,
2010 DOLLARS

ALL BETC PROJECTS @BL PROJECTS) BETGDEPENDENT PROJECYS
NET NET
ADDITIONAL ADDITIONAL
EMPLOYMENT  LABOR ECONOMIC | EMPLOYMENT LABOR ECONOMIC
(WORKER INCOME ACTIVITY (WORKER INCOME ACTIVITY

YEARS) (MILLION $) | (MILLION $Y YEARS) (MILLION $) (MILLION $)

Construction/Installation

Phase (Cre-time) 116 $5.2 $7.4 13116  $0.6-$5.2 $0.8-$7.4
Operations/Maintenance 58 $1.4 $5.6 6-58|  $0.2-$1.4 $0.6-$5.6
Phase (Annual)

Operations/Maintenance 1,162 $28.7 $113.0|  1281,162| $3.2-$28.7| $12.4-$113.0

Phaselifetime (20 years) 2

Total Lifetime Effect ( 20
years) 2 1,278 $34.0 $120.0 141-1,278| $3.7-$34.0| $13.2-$120.0

!Low end scenario assumes that the 11 percent of HVAC projects are BETGdependent, from the findings of the
financial analysis. High end scenario assumes all projects are BETG-dependent. 2 These costs are not discounted.
While regional economic analyses using IMPLAN and JEDI typically do not attempt to sum impacts over time, we
provide these estimates here to get a sense for the scale of the lifetime impacts of the operational phase, and for
the project as a whole.

127
INDUSTRIAL ECONOMICS, INCORPORATED



EXHIBIT 416 SUMMARY OF REGIONAECONOMIC IMPACTS OFWFD PROJECTS,2002 TO 2009,
2010 DOLLARS

ALL BETC PROJECTS @ PROJECTS)

BETGDEPENDENT PROJECTS

NET NET
ADDITIONAL ADDITIONAL
EMPLOYMENT  LABOR ECONOMIC | EMPLOYMENT| LABOR ECONOMIC
(WORKER INCOME ACTIVITY (WORKER INCOME ACTIVITY
YEARS) (MILLION $) | (MILLION $Y YEARS) (MILLION $) | (MILLION $)
truction/Installati
Construction/Installation 99 $4.6 $6.2 1599|  $0.7-$4.6 $0.9-$6.2
Phase (Onetime)
- Mai
Operations/Maintenance 46 $1.2 $4.5 7-46|  $0.2-$1.2 $0.7-$4.5
Phase (Annual)
Operations/Maintenance
. 2 465 $11.5 $45.1 70-465| $1.7-$11.5 $6.8-$45.1
Phaselifetime (20 years)
Total Lifetime Effect (20
years) 2 564 $16.1 $51.2 85-564| $2.4-$16.1 $7.7-$51.2

'Low end scenario assumes that the 15 percent of VFD projects are BETG-dependent, from the findings of the
financial analysis. High end scenario assumes all projects are BETC-dependent.
2These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt
to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime impacts of

the operational phase, and for the project as a whole.
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4.5 Economic impacts of BETGrecipient biomass projects

We analyzaegional economic impacter two sampleprojects (ondiomassombustion project, one
biofuel project)

4.5.1 Model parameters and assumptions

Exhibit 4-17 summarizes modeling assumptions forf@masscombustion and biofuels projects. The
analysis models a combustiongenersion project withtotal costs of $5.7 milliorand a BETC

contribution of $2.5 millior?? The facility utilizes heat from wood waste to perform industrial functions,

as well as to power a turbine generator. Construction of the facility involved substaigahl inputs

(boiler, turbine generator, and others), labor costs, engineering, and permitting. Operation of the facility
requires substantial wood fuel and electricity, maintenance, and wages and benefits for itinee full
workers and proprietor ilnene. These ongoing costs are inputs to the model ioptirations
maintenanc@hase.The project lifetime (confirmed by the project owner) is 20 years.

The biofuels projectve modeled has a certified cost of $10.2 million and a BETC contribution of $5.12
million. This project involved the construction of a biodiesel processing facility adjacent to an existing
facility. Materials costs dominate tlkenstructionihstallationphase, and include tanks, processing
machinery, and laboratory and electrical equépt. Operation of this facility, like the combustion plant,
has specific commodity input requirements including oil, chemicals, water, and electricity. Labor costs,
permit costs, and insurance are aperatiors/maintenancphase costs.

Note that speféic cost details of theperatiors/maintenancphase of these facilities have been withheld
to protect confidential business information.

% Total eligible (certified) costs were $5.0 million. This project received also approximately $743,000 &l Feder
grants. The total project costs are used as a basis for modeling regional economic impacts, since the project as a
whole is BETCGdependent.
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EXHIBIT 417 SUMMARY OF PRIMARY ®DEL ASSUMPTIONS FORIOMASS COMBUSTIONND BIOFUELS PROJECT, 010 DOLLARS'

PHASE

COST TYPE

COMBUSTION PROJECT

BIOFUELS PROJECT

Construction and
Installation

Total Certified costs

$5.7 million

$10.24 million

Material Costs

Commodity purchases: $3.3 million
e Boiler system

e  Steam engines

e  Turbine generator

e Electrostatic precipitator

Commodity purchases: $7.6 million
e  Processing system machinery
Piping

Laboratory chemicals
Electrical equipment

Labor Costs

$300,000
NAICS 236210IMPLAN Code(IC) 35

$300,000
NAICS: 236210IC 35

Operations and

Material Inputs

Qils (IC 3045, 3390)

L All costs are in 2010 dollars. Costs were inflated from nominal values using the CPI.
2 236210 Industrial Building Construction. This industry comprises establishments primarily responsible for the construction
(including new work, additions, alterations, maintenance, and repairs) of industrial buildings
construction of selected additional structures, whose production processes are similar to those for industrial buildings (e.g .,
incinerators, cement plants, blast furnaces, and similar nonbuilding structures), is included in thisi  ndustry. U.S. Census Bureau,
NAICS definitions, 2011.

IC: IMPLAN Code.

Maintenance Fuels (IC3016) Electricity (IC 3031)
Chemicals IC 3126) Fats (IC 3059)
Chemicals (IC 3126)
Salaries and benefits
Utilities Withheld (included in total)
Insurance
Permits
Notes:

(except warehouses). The
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45.2 Results

Exhibit 4-18 and 419 summarize the economic impacts for Hanplebiomasscombustiorand bofuels
projects. Constructiomstallationphase impacts are likely telshortterm (one to two years), while
operationfmaintenanc@hase impacts occur annually for the life of the project.

Employment impacts represent the additional demand for employment from these projects, and are
present edydar $iceasrudti@tnstallationphase for the combustion and biofuels projects
requires efforts of 29 and 38 workers, respectively.

Net additional economic activity represents the additional demand for products (including wages and
salaries, income taxes, and groperating surplus) expected from each phase within Oregon.

EXHIBIT 418 SUMMARY OF REGIONAECONOMIC IMPACTS OBAMPLEBIOMASS COMBUSTION
PROJECT, 2010 DOLLAFRS!

EMPLOYMENT DEMANL LABOR NET ADDITIONAL

(WORKERYEARS) INCOME ECONOMIC ACTIVITY
Constructi on/Installation Phase
Direct Effect 17.4 $909,000 $1,130,000
Indirect Effect 4.3 $220,000 $329,000
Induced Effect 7.8 $294,000 $516,000
Total C/I Phase Effect 29.5 $1,420,000 $1,980,000
Operations/Maintenance Phase
Direct Effect (Annual) 4.2 $99,100 $263,000
Indirect Effect (Annual) 0.8 $37,900 $69,300
Induced Effect (Annual) 2.4 $89,800 $158,000
Total O&M PhaseEffect (Annual) 7.4 $227,000 $490,000
Lifetime O&M Phase Effect (20 years) ° 148.0 $4,540,000 $9,800,000
Total Project Effect (All Phases)® 177.5 $5,960,000 $11,780,000

not attempt to sum impacts over time, we provide
the lifetime impacts of the operational phase, and for the project as a whole.

Total project costs were $5.7 million. Employment demand and labor income during the Operations
Phase reflect both direct impacts (e.g., employee time for operations) and the indirect and induc  ed
effects of additional revenue from energy produced; IMPLAN assumes that a portion of every dollar
earned in the relevant sectors (including households) is spent on labor.
2Taxes, including payroll taxes, state and local sales and excise taxes, and prop erty taxes, among other
tax types, comprise approximately 23 percent of net additional economic activity.
3 These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do
these estimates here to get a sense for the scale of
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EXHIBIT 419 SUMMARY OF REGIONAECONOMIC IMPACTS OBAMPLEBIOFUELS PROJECT, 200

DOLLARS
NET ADDITIONAL
EMPLOYMENT DEMANL LABOR
ECONOMIC
(WORKHER-YEARS) INCOME

ACTIVITY
Construction/Installation Phase
Direct Effect 21.7 $1,090,000 $1,450,000
Indirect Effect 6.4 $344,000 $527,000
Induced Effect 9.9 $373,000 $656,000
Total C/I Phase Effect 38.0 $1,810,000 $2,630,000
Operations/Maintenance Phase
Direct Effect (Annual) 0.5 $37,200 $70,500
Indirect Effect (Annual) 0.6 $23,300 $37,300
Induced Effect (Annual) 2.2 $81,600 $143,000
Total O&M PhaseEffect (Annual) 3.2 $142,000 $251,000
Lifetime O&M PhaseEffect (20 years)
32 63.8 $2,840,000 $5,020,000
Total Project Effect (All Phases) 3 101.1 $4,650,000 $7,650,000
Total project costs were $10.2 million. Employment demand and labor income during the Operations
Phase reflect both direc t impacts (e.g., employee time for operations) and the indirect and induced
effects of additional revenue from energy produced; IMPLAN assumes that a portion of every dollar
earned in the relevant sectors (including households) is spent on labor.
2Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among
other tax types, comprise approximately 23 percent of net additional economic activity.
*These costs are not discounted. While regional economic analyses using IMPLA and JEDI typically do
not attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of
the lifetime impacts of the operational phase, and for the project as a whole.

4.5.3 Discussion and conclusions: biomass projects

As shown in Exhibits 48 and 419, regional economic impacts from biomass combustion and biofuels
projects in thesonstructioninstallationphase are substantial ($1.98 and $2.63 million, respectively),
despite the large upfront materials costs regluioe these projects, some of which is not produced in
Oregon. Theonstructionihstallationphase of both biomass projects has a much larger regional
economic impact than thtaperationgmaintenancehase in the initial year. However, the combustion
project achieves equal or greater regional impacts iopégsationgmaintenancehase after four to six
years, depending on the metric. The biodiesel project takes a bit longeppeiigtiongmaintenance
phase impactexpected to exceeaustructioninstalldion phase impacts after 10 to 12 years. In both
cases, economic activity over a-@@ar project time horizon ($9.8 million for combustion, $5.02 million
for biofuels) would be expected to exceed the initial BETC investments.
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Estimating the impact of BETCGdependent projects

While the analysis of these two projects shows that, if successful, they would have economic impacts
exceeding the BETC investment, it is not possible to extrapolate these findings toateess

combustion anthiofuels projectgiven thewide range of project specifications and financial conditions.

This analysis also assumes that, consistent with BETC application data, projects will operate successfully
for 20 years. In the biofuels sectapject risk can be substantial.
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4.6 Economic impacts of BETCrecipient solar PV projects

For solar P\projects, weestimatehe economic impacts assoeiad wi t h a At ypi cal 06 pro
general examination ofie scope of impacts when extrapolaied broaderset ofprojects. In addition,

six percent of solar PV projects were implemented by schools or other public énsitiesk advantage

of thepassthroughoption. We examine thesgublic projects separately from privasector efforts.

4.6.1 Model parameters and assumptions

The sample sold?V projects we selected primarily consisted of purgigaandinstallingPV panels,
supporting systems, and electrical supplies. As with energy conservation psgkut®Vprojects

appear to require, for the most part, similar commesland labonvhich arescaled according to the size

of the project. Thereforeather than modeling a specific project from our sanvpdsdefinea At ypi cal o
privatesector solar project using the average certified aistelar PVin our 2002 to 200%lataset
($103,000f° We usethis average total certified cdst projects as an input for thenstruction/
installationphase of impactd/Ve use data from our sample projects to identify cost/labor ratios as well as
specific commodity inputs and labtypes.For more detail on the data we used to identify typical

projects, see Appendix AVe assume that thgroject lifetime for a solalPV project is 20 year€xhibit

4-20 summarizes our model assumptions.

% 'Wwe removed 11 outliers from the data (projects with certified costs greater than $1 million). The diswibution
certified project costs is presented in Exhibit A.
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EXHIBIT 420 SUMMARY OF PRIMARYMPLAN MODEL ASEMPTIONS FOR SOLAR\WVPROJECTS, 2010 DOILLARS

PHASE

COST TYPE

PRIVATESECTOR PROJECTS

PUBLIGSECTOR PROJECTS

Construction and
Installation

Total Per Project costs (average
certified costs, 2002 to 2009 )3

$103,100

$73,200

Material Costs

Commodity purchases: $86,200
e Panels: $77,800
e  Other electrical: $ 8,400

Commodity purchases: $61,200
e Panels: $55,200
e  Other electrical: $5,950

Labor Costs

Electrical: $ 16,900

Engineering: $1,400

NAICS 238210IC 39"

NAICS41330 Engineering Services, IC 369

Electrical: $11,000

Engineering: $1,000

NAICS 23821pIC 3¢'

NAICS$41330 Engineering Services, IC 369

Operations and
Maintenance

Energy produced
(based on average reported,
2002 to 2009 )

Energy Produced: 22,532 kWh
Value: $1,900
NAICS 53, IC 360

Energy Saved: 10143 kwh
Value: $857
GOV: State and local public

Notes:

*All costs are in 2010 dollars. Costs were inflated from nominal values using the CPI.
2 Public-sector projects are defined using ODOE-provided SIC codes 82, 9699. We do not quantify benefits associ ated with reduced tax liability for pass -

through recipients.
3Per Project Costs are calculated from the suite of all Certified Project Costs (inflated to 2010 dollars) for projects (those

sector codes) in our database (2002 through 2009).
41C: IMPLAN CodeNAICS 238210: This industry comprises establishments primarily engaged in installing and servicing electrical wiring and equi pment.

Contractors included in this industry may include both the parts and labor when performing w

alterations, maintenance, and repairs.
*NAICS Code54133Q This industry comprises establishments primarily engaged in applying physical laws and principles of engineering in the desig n,
development, and utilization of machines, materials, instruments, structures, processes, and systems. The assignments undertaken by these

establishments may involve any of the following activities: provision of advice, preparation of feasibility studies, preparat
plans and designs, provision of technical services during the construction or installation phase, inspection and evaluation o

related services. U.S. Census Bureau, NAICS definitions, 2011.

SNAICS 53: RebEstate.

that did not contain multiple

ork. These contractors may perform new work, additions,

ion of preliminary and final
f engineering projects, and
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4.6.2 Results

Exhibits 421and 422pr esent esti mates of ecoPVpmject i mpacts fo
constructionihstallationphase impacts are likely to be shtetm (one to two years), while
operationfmaintenancehase impactsazur annually for the life of the project.

Employment impacts represent the additional demand for employment from these projects, and are
presentedydar fiiwor kR shown, empl oyment i mpacts r ej
per year for ap phase. Labor income represents the income expected to be provided to electrical
contractors/installers in the form or wages duringctiestructioninstallationphase ($36,300 for private

sector projects and $25,800 for pulsiector projects).

Net adlitional economic activityepresents the additional demand for products (including wages and
salaries, income taxes, and gross operating surplus) expected from each phase within Oregon ($48,400 for
privatesector projects and $34,400 for puksdiector prgects).

EXHIBIT 421 SUMMARY OF REGIONAECONOMIC IMPACTS OR O TYPI CALOG-SERTORATE
SOLAR PV PROJECT, 200 DOLLARS

EMPLOYMENT DEMAND LABOR NET ADDITIONAL
(WORKERYEARS) INCOME ECONOMIC ACTIVITY
Construction/Installation Phase
Direct Effect 0.32 $17,700 $19,200
Indirect Effect 0.19 $11,200 $16,200
Induced Effect 0.2 $7,430 $13,000
Total Effect 0.7 $36,300 $48,400
Operations/Maintenance Phase
Direct Effect (Annual) 0.01 $121 $645
Indirect Effect (Annual) 0 $40 $79
Induced Effect (Annual) 0 $43 $75
Total Effect (Annual) 0.01 $204 $800
Lifetime Operations Effect (20 years) * 0.16 $4,080 $16,000
i 3
Total Project Effect (All Phases) 0.86 $40,380 $64,400
ICertified costs of the modeled project were $103,100. Employment demand and labor income during
the Operations Phase reflect both direct impacts (e.g., employee time for operations) and the indirect
and induced effects of additional revenue associated with energy savings; IMPLAN assumes that a portion
of every dollar earned in the relevant sectors (including households) is spent on lab or.
2Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among other
tax types, comprise approximately 11 percent of net additional econom ic activity.
2These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do
not attempt to sum impacts over time, we provide these estimates here to get a sense for the scale of
the lifetime impacts of the operational phase, and for the project as a whole.
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EXHIBIT 4-22 SUMMARY OF REGIONAECONOMIC IMPACTS OR O TYPI| CAL 6-SEHCU®BRL | C
SOLAR PV PROJECT, 200 DOLLARS

EMPLOYMENT DEMANL LABOR NET ADDITIONAL

(WORKERYEARS) INCOME | ECONOMIC ACTIVITY
Construction/Install ation Phase
Direct Effect 0.22 $12,600 $13,600
Indirect Effect 0.13 $7,930 $11,500
Induced Effect 0.14 $5,280 $9,260
Total Effect 0.5 $25,800 $34,400
Operations/Maintenance Phase
Direct Effect (Annual) 0.02 $732 $820
Indirect Effect (Annual) 0 $0 $0
Induced Effect (Annual) 0 $187 $328
Total Effect (Annual) 0.02 $919 $1,150
Lifetime Operations Effect (20 years) 3 0.4 $18,380 $23,000
Total Project Effect (All Phases)3 0.9 $44,180 $57,400
ICosts of the modeled project were $73,200. Employment demand and labor income during the
Operations Phase reflect both direct impacts (e.g., employee time for operations) and the indirect
and induced effects of additional revenue associated with energy savings; IMPLAN asumes that a
portion of every dollar earned in the relevant sectors (including households) is spent on labor.
Taxes, including payroll taxes, state and local sales and excise taxes, and property taxes, among
other tax types, comprise approximately 17 per cent of net additional economic activity.
% These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically
do not attempt to sum impacts over time, we provide these estimates here to get a sense for the
scale of the lifeti me impacts of the operational phase, and for the project as a whole.

Operational phase impacts result from the valuee of p r oepeegy piradlsce(baved)oy solarPV
projectsbeing reinvested by BETC recipienBuring the operations/maintenance phafste project
(assumed to be 20 years), a typical (prixsdeto) solar project is anticipated to result in roughly an
additional $16,000 in regional economic impaat$ypical publiesector project would be expected to
generate an additional $23,000iconomic impactsin total, a typical solar PV project is expected to
generate $64,400 (privasector) or $57,400 (pubksector).

4.6.3 Discussion and conclusions: solar PV projects

Exhibits 421 and 422 show that theonstructioninstallationphase dasolarPV project appears to have

a large regional economic impact relative todperationgmaintenanc@hase of the project. Even if the
project is assumed to have a lifetime of 20 years, the value of the energy prpducsaved by

recipientd is less than the initial benefits associated with construction. Lifetime project regional impacts
of a si nagsliez e ditessepenrsaledddipreject are expected to be approximatedy &0
($48,400in net additional economic benefits in ttanstructioninstallationphase and 6,000 in the
operationfmaintenancehase).

Ouranalysisalsosuggests that for an average prive¢etorsolar PVproject, regional economic impacts
in the onstructionihstallationphase are small ($48,400) relatiteethe total project costs ($103,100).
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This reflects the fact that a very small percentage of the panels are assumed to be produced in Oregon (so
their purchase does not affect the Oregon economy), and these dominate the upfront costs of these
projects. Hhwever, recent expansion of solar equipment manufacturers in Oregon may increase the local
impact of these projects.

While the impacts ofn averagsizedsolar PVproject appear modest, it is important to note that 423
photovoltaic projects received BET@sring the perio@002 to 2009, with an approximate total net
additional economic activityf&26.1 million over 20 years.

Estimating the impact of BETGdependent projects

Usingtheaveragesizedsolar PVproject as a rough guide to impacts, and thenfired analysis for a

rough guide to the number of BETdgpendent projects, veanestimate the approximate impact of
BETC-dependensolarPV projects on the Oregon economy for the year200R to 2009 As discussed

in the financial analysis, impleasgssment of IRRs for all projects suggests that 53 percent of solar
projects would move from fiundesirabled into the d
represents a lowdyound estimate of the number of BEEI€pendent projects, because it exekid

marginal projects that might need the BETC to improve an IRR to obtain financing.

Assuming at least 53 percent of sdPAf projects are BET&@ependent, these projects together
contributed $& 3 million in labor income, primarily for electricians tosiiall these projects in the
constructionihstallationphase. In comparison, @l BETC solar projects are BEF@=pendent, the labor
incomegeneratedvould be $16 million, as discussed abave

We estimate that, over the project lifetimigese projectseneratebetweer13.8million to $26.1

million in additional net regional economic activitgflecting the 53 percent and 100 percent BETC
dependent bounding scenarios) in additional net regional economic activity over the project lifetimes,
labor incomepcross a variety of econongectors, as sk in Exhibit 423,

The BETC program invested approximat®85 million in solaPV projectsduring this period. Thus,
even if all projects are BET-@ependentsolar PVprojects do not appear to provide larggioeal
economic impacts per BETC dollaased on the value of energy savetbwever, because our analysis
does not consider the recent development-state equipment manufacturers, this assessment may
understate theegional economi@mpacts associataglith in-stateequipment purchasturing 2002 to
2009 This analysis also does not take into acc@aticymaker incentivefor investing in solar projects,
such as investg in local solarPV projectsfor purposes oéttracing additional local irstate guipment
manufacturersas well as other support services
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EXHIBIT 423 SUMMARY OF REGIONAECONOMIC IMPACTS OBOLAR PV PROJECTS2002 TO
2009, 2010 DOLLARS

ALL BETC PROJECTS @3 PROJECTS) BETGDEPENDENT PROJECTS
NET NET
ADDITIONAL ADDITIONAL
EMPLOYMENT  LABOR ECONOMIC | EMPLOYMENT LABOR ECONOMIC
(WORKER INCOME ACTIVITY (WORKER INCOME ACTIVITY

YEARS) | (MILLION $) | (MILLION $)? YEARS) (MILLION'$) | (MILLION $

Construction/Installation 277 $14.3 $19.1 147-277| $7.6-$14.3 $10.1-$19.1
Phase (Onetime)

Operations/Maintenance 4 $0.1 $0.4 2-4 $0.06-0.1 $0.2-$0.4
Phase (Annual)

Operations/Maintenance 76 $2.1 $7.0 40-76 $1.1-$2.1 $3.7-$7.0
Phaselifetime (20 years) *

Total L?Efetime Effect (20 352 $16.5 $26.1 187-352| $8.7-$16.5 $13.8-$26.1
years)

'Low-end scenario assumes that the 53 percent of solar PV modification projects are BETC -dependent, from the
findings of the financial analysis. High end scenario assumes all projects are BETC -dependent.

2Taxes, including payroll taxes, state and local sales and ex cise taxes, and property taxes, among other tax types,
comprise approximately 11 percent of net additional economic activity for private  -sector projects, and 17 percent

of public -sector projects.

®These costs are not discounted. While regional economic analyses using IMPLAN and JEDI typically do not attempt
to sum impacts over time, we provide these estimates here to get a sense for the scale of the lifetime impacts of

the operational phase, and for the project as a whole.
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4.7 Summary of findings: regional economic impact analysis

Exhibit 4-24 provides a comparative overview of our regional impact analysis results. The exhibit arrays
both the context (i.e., number of projects and total BETC dollars) and regional impacts of each class of
project that wexaamined. In addition, for classes of project where we provided total impact scenarios
across projects, we provide a brief qualitative assessment of the economic impacts relative to the cost of
the BETC investment. In general, our assessment of regiamabmic impacts provides the following
insights:

Wind

e Regional economic impacts of wind projects vary by project tgp@mpared to other BETC
recipient projects, the regional impacts of utilijmd communityscale wind are large, particularly in
the congtuction phase. This is due to the large initial project costs relative to other categories. When
compared against the BETC investment, regional impacts of these projects are larger than the
investments they received ($11 million for utitidgale, $6.7 nlion for communityscale).
Communityscale wind projects have the potential to provide larger localized economic impacts on a
per MW basis than some larger utilggale projects, because the ownership is more likely local, and
associated proprietor inoees are more likely to be spent locally in Oregon.

¢ Another consideratiom estimatingmpacts of communityand utility-scale wind projects is the
specific location of these projects in Oregdrhese projects are typically located in relatively rural
areas especially ircounties along the Columbia River Go(d® of the 19 wind projects in our
database were developed in those countiescal property taxes levied on these projects, as well as
the lease payments local landowners, can be a signifitaource of revenue for rural counties. The
employment effects of these projects are not large in the context of urban deve]duttbit
relative percent of total employment and local tax revevmudd behigher in rural counties than in
urban ones.

¢ Thefinancial analysi€oncludes thdargescale wind projects are niikely to depend on the BETC
for financial viability. Thuswhile regional economic impacts of utildgcale wind projects are large,
theywould likely have occurred evembsent the BETCSmall wind projects are likely to benefit
from the BETC, butheyhawe relatively smallregional impacts.

Biomass

e Because we examined only individual biomass combustion and biofuels project impacts, it is not
possible to draw general conclusions abbatdontribution of BETC to the Oregon economy related
to these projects. This uncertainty is compounded by the relatively high risk involved in developing
these projects. Therefore, while the individual projects appear to generate significant economic
impacts over the anticipated project lifetimes, we caution against any generakmrshased on
these insights.
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Solar

e Solar PV projects appear to result in relatively small regional economic benefits overall. Because our
model assumes that most matisrare produced outside of Oregaonstruction phase impacts are
smaller than initial project costSolar PV projectslo not produce a great deal of enetbys
operational benefits are not large either. Howewer current model assumes that most nltefor
these projects are not manufactured in Oregua situation may have changed since the timeframe
for this report We note thainvestments in solar PV projecatsay havamportantbenefitsthat are
not captured i regionakconomic impact atysis, such as improved human health impacts from
avoided emissiongncreased property values, and policy incentives

Conservation

e The regional economic impacts of several categories of projects, including lighting modifications,
weatherization, HVAC, red VFD projects, appear high compared with project costs, due principally
to the energy savings that continue after these projects are installed. This is true at both the project
and category | evel. While thdepetleh b nhombbeseoef cg
is uncertain, even our loend estimates of the potential program impact suggest that these projects
are typically positive in terms of economic activity.

In general, our analysis suggests that BETC tax credits support prbpgdisive a significant economic
impact in Oregon, particularly when large numbers of smaller projects contribute to economic activity.
For certain sectors, particulatility -scalewind energyprojectsand solalPV projects, the link between
BETC and eonomic activity appears weaker, but we stress that economic activity is not the only metric
on which alternative energy projects should be considered.

Across sectors, we find that the most significant impacts appear related to the additional revenues/cost
savings associated with energy production or conservation over the lifetime of the project. These impacts
represent a firevenue streamod that is redistribute
materials and employment. While this anaydbes not have the data necessary to identify specific jobs
created by BET@elated projects, we note that across the different sectors, we calculate that every dollar
spent on a BETC project is associated with roughly $0.40 to $1.50 in labor incoreedeghtly

through project implementation or through redistribution of revenues and cost saviggseral, the

costs of both renewable energy and conseymairojects are dominated by manufacturederials,

which are currently not manufactured in @oa. To the extent that BETiGnding encourages the

development of local manufacturing, it will greatly enhance regional economic impacts associated with
these projects.
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EXHIBIT 424 SUMMARY OF REGIONAECONOMIC IMPACT ANALSIS OF BETCPROGRAM ACTIVITIES2009-2009

INDUSTRIAL ECONOMICS, INCORPORATED

TOTAL BETC
DOLLARS
TOTAL GRANTED TO
NUMBER OF PROPORTION OF PROJECTS IN BETGDEPENDENT
PROJECTS IN| PROJECTS THAT OURFINAL REGIONAL IMPACTS OF ECONOMIC IMPACTS
OURFINAL ARE BETGC DATASET REGIONAL IMPACTS OF ALL BETC PRJECTS IN RELATIVE TO SCALE OFR
PROJECT CLASS DATASET DEPENDENT ($2010) SINGLE PROJECT OUR FINAL DATASET BETC INVESTMENT
Small 8 Most $0.1 million Small (<$50,000) Small (<$50 million) Positive
Wind Community 1 N/A3 $6.8 million Large (>$1 million) N/A3 Positive
. Small to Large (<$50
Utility 11 Few $87.3 million Large (>$1 million) . g (, , Limited
million to >$100 million)
I I Small-Large (<$50 million
Lighting Modifications 3,973 >15 percent $34.7 million Small (<$50,000) ge ( . Positive
to >$100 million)
o . Small-Large (<$50 million .
Weatherization 3,651 >10 percent $26.8 million Small (<$50,000) . Positive
to >$100 million)
Medium (>$100,000 Small-Large (<$50 million .
HVAC 311 >11 percent $11.8 million ( o ge ( . Positive
<$1 million) to >$100 million)
. Medium (>$100,000 Small-Medium (<$100 .
VFD 280 >15 percent $7.8 million o o Positive
<$1 million ) million)
Biomass combustion 16 Unknown $60.3 million Large (>$1 million) Not calculated Likely positive 4
Biofuels 23 Unknown $33.2 million Large (>$1 million) Not calculated Likely positive 4
Solar PV 423 > 50 percent $35.1 million Small (<$50,000) Small (<$50 million) Limited/Breakeven
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PROJECT CLASS

TOTAL
NUMBER OF
PROJECTS IN
OURFINAL
DATASET

PROPORTION OF

PROJECTS THAT
ARE BETC
DEPENDENT

TOTAL BETC
DOLLARS
GRANTED TO
PROJECTS IN
OURFINAL
DATASET
($2010)

REGIONAL IMPACTS OF
SINGLE PROJECT

REGIONAL IMPACTS OF
ALL BETC PROJECTS IN
OUR FINAL DATASET

BETGDEPENDENT
ECONOMIC IMPACTS
RELATIVE TO SCALE OF
BETC INVESTMENT

recipient projects .

4 Assumessample biomass facilities are typical.

% Not applicable since we have only one community -scale wind energy project in our dataset.

Note: This analysis does not consider benefits (e.g., human health -related) associated with replacing fossil fuels with clean er forms of energy.
! Measured using net additional economic activity (value added) results from IMPLAN, except for community and large -scale wind, where value added is
estimated from outputs of the JEDI model.

2The low end of the range reflects the number of projects expected, at a minimum, to be BETC  -dependent; the upper end of the range reflects all BETC -
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5. Concluding Observations and Recommendatio ns

Our financial analysis of wind, solar PV, biomass combustion, biofuels, lighting modification,

weatherization, HVAC, and VFD projects that received a BETC during the #9@tito 2009ndicates,

not surprisingly, that the importance of the tax craditetermining whether a renewable energy or

conservation project will move forward varies across technologies and, within technology categories, over

ti me. As technol ogies matur e, and the assocai at ed
driver ofgototheleftgs/imm declines as well. We note th
reflect the Legislaturedéds and ODOEG6s wundeszest andi n
fits-all. Our analysis of the economic actiwthatBETC-recipient, as well aBETC-dependentprojects

generate indicates that it is real and in some cases significant, but also that the type and degree of activity
can be highly variable across technologiersaddition, we note that in examininganomic impacts we

have not provided a comprehensive analysis of potgntigiramrelated benefits, an example of which

would be reductions in energglated greenhouse gas emissions.

In the context of these observations, we difieee general recommenatans for future BETC program
implementation.

1. Recognize the varying degrees of significance that the BETC has across projects of different
type and scale, andontinue totailor the eligibility criteria accordingly.

Given the limited sample of projectge analyzed, the results of our analysis should not necessarily be the
determining factor in establishing priorities for future tax credit recipients, but they should indicate the

value of establishing transparent eligibility criteria that take into adcouh act or s such as 't he
value relative to total project costs or the investment risk of a relatively immature technology.

2. Build feedback mechanisms into program administration to enable ongoing consideration, and

refinement, of thetaxcredt 6 s scope and scale for individual t

When a tax credit program is working effectively, the need for the credit within a project category should
decline over time. Regular-savaluation of how significant the BETC is in making project investment
financially attractive would help to ensure that

3.l n order to accomplish these Acontandpostus tail ori
certification reporting requirements.

Our analysis to dathas relied primarily on the project information provided by BETC recipients at the

time of their application, which does not always include information that may be important to an analysis

of the tax creditds i mpact enrefuredtosmoctcafedprdl grantsthdti | e ap
support their project, the program has not required a complete accounting of all forms of financial

support. Ensuring that this information is included in an application would greatly facilitate future

analyses of mgram effectiveness. We also note that interest in the type and degree of economic activity
attributable to the BETC program will likely remain higthrough interagency coordination or other

appropriate meansghe key will be to collect information ongject performance posertification. In
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particular, we note the importance of measuring-pesification energy savings, as these appear to be
important drivers of economic activity.

Questions for further inquiry

The scope of our analysis enables ugresent the above conclusions and general recommendations. At
the same time, the limitations afiostudy(namely the number of projects we were able to analyze and
the depth of those analysésave unanswered (or incompletely answered) several inteyegtestions

that warrant furtheinquiry, including the following.

1. Does the BETC combined with the pasthrough option provide particular benefit to public
sector conservation (or other) projects?An area of interesting uncertainty is the dependenchen t
BETC of conservation projects in general, and public sector projects in particular, since our analysis
indicates thatheseprojects have the potential to produce large economic returns relative to the scale
of tax creditbased public investmeni closer examination of this sector should specifically consider
the leverage that the passough option provides to ndax paying entities.

2. Is dependence on the BETC closely correlated with the scale of renewable energy projecs?
analysis of wind energprojects suggests that the role of the BETC in making a project financially
attractive decreases with increasing project scale. Based on our limited sample, however, we cannot
reach a conclusion about the scale beyond which the tax credit generallgtwoill the deciding
factor in project development. Of particular int
role in supporting communitgcale projects, which tend to receive less attention than the larger,
utility -scale projects.

3. What is the ecmomic impact attributable to in-state manufacturing that supports BETC
program activity? Local manufacturing that occurs in support of renewable energy and
conservatinrelated activity will produce larger economic impacts than the activities will
themseles While we have generally assumed that prejetdted materials, from windows
to wind turbines, are not produced in Oregon, we recognize that this is not universally the
case. A closer examination ofgtatemanufacturingcapacity whether existing ocatalyzed
by the BETC, would offer a more complete assessment of the economic impacts associated
with the program.
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Our sample soldPV projects (private) had an average cost of $129,500 (2010 dollars): this is somewhat
higher tharthe average total certified costs for all privagetor solar projects ($103,100). Our sample
public-sector projects were also larger than average, with $162,000 for sample projects (2010 dollars)
compared with an overall average of $73,100 (2010 ddllars

EXHIBIT A1 AVERAGE CERTIFIED C®X OF SOLARPV PROJECTS,2002 TO 2009 (2010%$)
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EXHIBIT A2 ENERGY PRODUCED VERS CERTIFIED SOLARY PROJECT COST (2010%)
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Our sample lightingnodificationprojects (privatesecto) had an average sbof $18,176 (2010 dollars):
this is roughly similar to thevarage total certified costs for all privagector lightingnodification

projects ($19,703). However, our sample pubgctor projects were smaller than average, with $12,907
for sample projets compared with an overall average of $38,204 (2010 dollars).

EXHIBIT A3 AVERAGE CERTIFIED C®T OF LIGHTINGMODIFICATIONPROJECTS OVER TIME
(2010%)
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EXHIBIT A4 DISTRIBUTION OF CERFIED COSTS FOR LIGHNG MODIFICATIONPROJECTS,
(2010$)*
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*Data truncated at $54,500. There are an additional 396 data points between $55,000 and $2.9 million.
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