[ ]

Building the Clean Energy Economy:
A Study on Jobs and Economic Development of Clean Energy in Utah

January 2010

LLxil

"

oo A W A

Y UTAH |
3) CLEAN _ |
ENERGY Wikstrom Economic &

Planning Consultants, Inc.

MRG & Associates




Building the Clean Energy Economy:
A Study on Jobs and Economic Development
of Clean Energy in Utah

Lead Author: Kelly Knutsen, Ph.D.
Utah Clean Energy

Karen Wikstrom

Wikstrom Economic and Planning Consultants, Inc.

January 2010

Marshall Goldberg
MRG & Associates

Sarah Wright
Utah Clean Energy




_Table of Contents

FAYo g o ATV L= Fod=T o 1= T o | P 1

EXECUTIVE SUNMIMIAIY ..t e e ettt s e e e et e e e e e e eba e e e e eataaeeeeeaaaaeeaeeasaans 2

INEFOAUCTION . et e e e e e e sttt e e e e e s s s bbb beeeeaeeessanannnnees 6

Energy Efficiency and Renewable Energy: The New Frontier........cceeecveeeiiecveeeiieeceeeee e, 9

V=T o g T o [0 Lo =4V 20 PR 17
Results: Clean Energy Creates Jobs and Stimulates New Economic Development..................... 24
IS CUSSION ... ettt ettt ettt ettt ettt s e et e esae et te e saeeesbe sbeeesaes sbeeesbe eaeesbessaeeesbessbeesbennbeasbensbeassennnas 29
CONCIUSION ettt s ettt ettt bbb e e e st st st sb shesaeeaeeae et esersees b esbesbenbensen e enee st sees 33
Next Steps and EXPloring the FrONtIEr ...ttt st et e er e 35
BN NSttt et st e e e et ettt e b e s s s e e e et ne e e e eaeene 37
Appendix A: Acronyms, Abbreviations and Definition of Terms.......cccccceevveeiie e, 41
Appendix B: Summary of Assumptions and Model INPULS.........cceevveieeeeiecceicece e 43
ApPENdixX C:MOAEI RESUILS......c.eeeiee ettt et sae et e saeees e saeeesbeesaeaesneesreannen 47
Appendix D: Scenario Development MethodolOgy ... 49




_Acknowledgements

Building the Clean Energy Economy: A Study on Jobs and
Economic Development of Clean Energy in Utah, was pre-
pared by a team of researchers and analysts led by Kelly
Knutsen, Ph.D. of Utah Clean Energy. The co-authors are
Karen Wikstrom of Wikstrom Economic and Planning Con-
sultants, Inc., Marshall Goldberg of MRG & Associates and
Sarah Wright of Utah Clean Energy.

The authors would like to thank Howard Geller, Executive
Director of the Southwest Energy Efficiency Project, for
providing the foundation for the energy efficiency inputs
and assumptions used in this analysis, as well as for his
insights on the presentation of the report.

For their assistance with the development of the electric-
ity scenarios, the authors would also like to thank Caitlin
Collins and Scott Gutting of Energy Strategies.

The authors are deeply grateful for the hours of research,
writing, and editing provided by Utah Clean Energy staff:
Sara Baldwin, Bonnie Christiansen, Kevin Emerson and
Brandy Smith.

The authors would like to thank Christine Watson Mikell,
Tracy Livingston, Dave Olive, Shelly Cordon Teuscher,
Lindsey Zeigler, Layne Ashton, Richard Putnam, and Ben
Logue for their research assistance and/or review of the
Vignettes and case studies; Peter Donner with the Gover-
nor’s Office of Economic Development for context of the
Utah economic impacts; and Katie McCarthy for her re-
newable energy costs research. This report was made
possible, in part, by their contributions.

The authors would also like to extend sincere thanks to
the individuals and organizations that graciously contrib-
uted their time, resources and information to Building the
Clean Energy Economy. While the authors assert respon-
sibility for the results and recommendations contained in
this report, the comments and input provided by follow-
ing individuals were of great importance for this analysis:

Ken Adlam, GSBS Architects; Michele Beck, Committee of
Consumer Services, State of Utah; Jason Berry, State En-
ergy Program, State of Utah; James Campbell, PacifiCorp;
Mark Case, ETC Group, LLC; Steve Clemmer, Union of
Concerned Scientists; Mark Cox, Gardner Green Energy;
Dan Dent, Questar Gas; Charles Hanley, Sandia National
Laboratories; Carl Hansen, Utah State University; Carol
Hunter, Rocky Mountain Power; Samantha Julian, EDCU-

tah; Mark Knold, Department of Workforce Services,
State of Utah; Dr. Thomas Mancini, Sandia National Labo-
ratories; Carey Mayne, Department of Workforce Ser-
vices, State of Utah; Ted McAleer, Utah Science Technol-
ogy and Research initiative at the University of Utah;
Barry McKay, Questar Gas; Elizabeth Mitchell, American
Institute of Architects; Joseph Moore, Energy and Geo-
science Institute, University of Utah; Denise M. Mulhol-
land, U.S. Environmental Protection Agency Clean Energy-
Environment State Partnership Program; Mike Peterson,
Utah Rural Electric Association; Julia R. Pettit, Stoel Rives
LLP; Leon Pexton, Utah Municipal Power Agency; Bill
Pratt, Utah Science Technology and Research initiative at
the University of Utah; Ted Rampton, Utah Associated
Municipal Power Systems; Sandra Reategui, National Re-
newable Energy Laboratory; Wesley Smith; Rachel Otto;
Dan Dugan; Glade Sowards, Division of Air Quality, State
of Utah; Al Walker, Utah Science Technology and Re-
search at the University of Utah; Myron Wilson, AlA-Utah,
Committee on Design & Environment.

Finally, the authors would like to thank the Energy Foun-
dation and Southwest Energy Efficiency Project for gener-
ously providing funding for this report.




_Executive Summary

Energy efficiency and renewable energy are the new fron-
tiers of the clean energy economy. With Utah’s pioneer-
ing spirit, our State embodies the resourcefulness and
innovation needed to thrive and prosper in this new fron-
tier. These emerging market opportunities are increas-
ingly important as we seek means to spur economic de-
velopment, diversification and job creation.

Renewable energy and energy efficiency are critical com-
ponents of Utah’s energy portfolio, and the State has two
goals to significantly expand the use of these resources
over the next several years:

e In 2006, former Governor Jon Huntsman Jr., called
for a 20 percent increase in energy efficiency across
all sectors by 2015;*

e In 2008 the Energy Resource and Carbon Emission
Reduction Initiative was signed into law and estab-
lished a target for Utah to derive 20 percent of its

electricity sales from renewable resources by 2025.2

This study was conducted at the request of the Gover-
nor’s Energy Advisor, Dr. Dianne Nielson, to analyze the
net economic development effects on the State of Utah if
it were to achieve a 20 percent increase in energy effi-
ciency by 2015 and 20 percent of electricity sales from

increased energy efficiency addresses only the demand
within the state’s borders and does not model the eco-
nomic benefits if Utah becomes a leader and exporter of
products, goods and services related to clean energy in-
dustries.

This study does not include an analysis of the impact to
utility rates. This could be addressed in future economic
analyses.

This study analyzes the net effects on jobs and economic
development as a result of achieving the 20% Clean En-
ergy Scenario. Any job losses or shifts in economic activ-
ity that result from increased renewable energy and/or
energy efficiency are discussed in the report and ac-
counted for in the net numbers for jobs and economic
development impacts.

The 20% Clean Energy Scenario modeled in this study
meets the projected energy demand growth through
2020 with new energy efficiency and renewable energy
resources, and includes some simple cycle gas resources
to balance the system. This scenario assumes that nearly
all existing electricity resources currently serving Utah'’s
customers will still be on-line in the year 2020 (see Figure
ES-1).

renewable resources by 2020 (“20% Clean En-
ergy Scenario” - described in further detail be- Figure ES1. Electricity Sales and Resource Type for
- 9, 1
Iow).3 According to this macroeconomic analysis, 2006-2020 under 20% Clean Energy Scenario
new investments in energy efficiency and renew- 45,000
able energy in the state of Utah will result in:
40,000 —
* Nearly 7,000 net new ongoing jobs inthe [ = 35 ggp |
state by 2020; e = Energy Efficiency
= 30,000 (20%by 2015)
]
e $310 million in net new annual earnings; E 25.000 - New Renewables (to
and E meet20% by 2020)
.é‘ el Existing
e $300 million net annual increase in gross g 15,000 - Renewables
domestic product by state (GDPS). 3 Existing
w 10,000 1 coal, natural gas
For comparison, the Utah ski industry contrib- 5000 - anchydio
uted about $440 million to state GDPS in 2008.*
0 -
The benefits estimated in this analysis are likely ‘3006,
conservative because it assumes that the pro-

duction and use of renewable energy and




The New Frontier: Energy Efficiency and
Renewable Energy

Utah's energy efficiency and renewable energy technical
resource potential is well beyond what is needed to
achieve the state’s adopted goals.”®’

Energy efficiency is a resource that can be “mined and
developed” in every new (and most existing) commercial
building, home, industrial operation, and government
facility. Every new construction project or retrofit has the
potential to increase efficiency over standard practices,
which helps Utah citizens and businesses save energy and
money today and into the future. These savings are rein-
vested into the economy and lead to more job creation
and economic development.

Renewable energy resources complement and help diver-
sify Utah’s existing electricity resources while creating
new opportunities for jobs and economic development,
especially in Utah’s rural communities. The renewable
energy resources modeled in this study are predomi-
nantly wind and geothermal, with some solar and
biomass resources.

Scenarios Modeled and Evaluated

This study models two distinct energy portfolio scenarios
in the year 2020 (see Figure ES-2) and uses a Utah State
projected employment baseline for comparison:8

e Reference Scenario: This scenario reflects 2007 util-
ity resource planning documents.” It is based
closely on PacifiCorp’s 2007 electricity resource
planning documents and treats the entire state of
Utah as if it follows PacifiCorp’s electricity plan
through the year 2020.%° By 2020, this scenario
develops new natural gas plants, 9% renewable en-
ergy (mostly wind from Wyoming) and a modest
amount of energy efficiency through utility demand
side management (DSM) programs. This scenario
also assumes a continuation of Questar Gas’s en-
ergy efficiency programs at 2007 funding levels.

e 20% Clean Energy Scenario: This scenario repre-
sents significantly more renewable energy and en-
ergy efficiency measures than the Reference Sce-
nario. In this model, renewable energy represents
20 percent of Utah electricity sales in 2020 and

Figure ES-2. Electricity Mix for Each Scenario

Reference Scenario Electricity Mix

Hydroelectric
8%

Purchases
11%

Supply-side Electricity: 38,285 GWh
Energy Efficiency: 2,886 GWh
Total Electricity: 41,171 GWh

20% Clean Energy Mix Scenario
Electricity Mix

Hydroelectric
8%

Purchases
11%

Energy Efficiency

Supply-side Electricity: 29,817 GWh
Energy Efficiency: 11,354 GWh
Total Electricity: 41,171 GWh

KEY: Black circle -Total energy needed by 2020 (41,171 GWh); Pie charts - supply-side resources and percentages; Gray
ring - energy efficiency that reduces electricity demand. All areas drawn to scale.




energy efficiency is increased statewide 20 percent
by 2015. Those energy efficiency investments are
extended to the year 2020. Only a portion of the
energy efficiency measures in this scenario come
from utility DSM programs; the additional energy
efficiency improvements come from other meas-
ures, such as building efficiency upgrades and lamp
and appliance efficiency standards. Electricity sav-
ings are approximately three times higher than in
the Reference Scenario, and the natural gas savings
are approximately six times higher. This scenario
assumes no change in demand for coal mining and
natural gas drilling as compared to the Reference
Scenario, since existing coal generation remains
online and regional demand for natural gas should
offset decreased Utah demand.

The Governor’s Office of Planning and Budget (GOPB)
releases an annual report that presents anticipated em-
ployment by sector in 2020, as well as expected changes
in the structure of Utah’s economy over time."* The job
creation resulting from the above scenarios are com-
pared to this baseline (hereinafter referred to as GOPB
Baseline).

Utah’s Economy in 2020

The input-output modeling in this analysis incorporates
Utah-specific multipliers derived from the IMPLAN Social
Accounting & Impact Analysis Model. The IMPLAN model
captures economic activity as a ratio of the total change
in economic activity in the region relative to the final de-
mand changes in one or more sectors.

The results presented in this study are the single-year

(2020) impact from full implementation of the model sce-
narios, not the cumulative total of all impacts realized
over the 14 year period (2007-2020) analyzed in the
study.

The analysis of the year 2020 captures the following: con-
struction-related impacts associated with developing pro-
jects in and around the year 2020; the impacts of ongoing
operation and maintenance of projects installed from
2007-2020; and the impacts of energy savings from en-
ergy efficiency measures installed from 2007-2020.

Renewable Energy and Energy Efficiency Create
Jobs and Stimulate New Economic
Development

As Table ES-1 shows, the 20% Clean Energy Scenario pro-
vides a net increase in jobs, earnings, and GDPS over the
Reference Scenario, stimulating new economic develop-
ment for Utah.

Jobs

The 20% Clean Energy Scenario estimates nearly 7,000
more net ongoing jobs by 2020 than the GOPB Baseline
predicts. This job growth, led by the construction and
service industries, also includes a variety of high-tech po-
sitions for engineers, technicians, installers and electri-
cians. The net increase above the Reference Scenario is
over 4,000 jobs.

Earnings

The 20% Clean Energy Scenario provides net annual earn-
ings of $310 million by 2020. The net increase over the
Reference Scenario is more than $140 million.

Table ES-1. Jobs and Economic Development by 2020:
Reference Scenario Compared to 20% Clean Energy Scenario

Jobs Earnings ($Millions) GDPS ($Millions)
Net Total Net over Net over Net over
over GOPB Reference Reference Reference
Baseline Scenario Net Total Scenario Net Total Scenario
Reference Scenario 2,800 N/A $160 N/A $280 N/A
20% Clean Energy Scenario 6,890 4,100 $310 $140 $300 $20

Note: All dollar amounts are 2008%. The Clean Energy Scenario assumes no additional change in demand for coal
mining and natural gas drilling as compared to Reference Scenario.




Gross Domestic Product by State (GDPS)

In the 20% Clean Energy Scenario, the renewable energy
industry is projected to increase Utah’s annual GDPS by
about $300 million by 2020. This figure is comparable to
the Utah ski industry, which contributed about $440 mil-
lion to state GDPS in 2008, suggesting that growing the
renewable energy and energy efficiency sectors can play
a substantial role in Utah’s economy. The net annual
increase in GDPS above the Reference Scenario is ex-
pected to be $20 million by 2020. This more energy-
efficient economy represents a shift from capital inten-
sive spending by utilities (i.e., investments in large fossil
fuel power plants) to more labor-intensive spending on
efficiency measures (installed primarily by Utah busi-
nesses employing Utah workers).

Investments

The 20% Clean Energy Scenario will require an estimated
investment of $8.9 billion over the 14-year period (2007 —
2020), or $500 million more than the Reference Scenario
(see Figures ES-3 and ES-4). Since the Reference Scenario
was based on a multi-state regional planning document,
the amounts noted here reflect only Utah’s share of the
cost of the investments for both scenarios in order to fa-
cilitate direct comparisons between the two scenarios.

The 20% Clean Energy Scenario invests approximately 93
percent of total expenditures in up-front capital invest-
ments, with only 1 percent invested in ongoing fuel costs.
The Reference Scenario will require an estimated invest-
ment of $8.4 billion over the 14-year period, with 33%
invested in ongoing fuel costs and an additional 2% on

purchases (year 2020 only). Both scenarios invest ap-
proximately 6-7% of total costs on operations and main-
tenance.

Conclusion

The 20% Clean Energy Scenario projects the creation of
nearly 7,000 net ongoing jobs by 2020 compared to the
GOPB Baseline. For a similar level of investment, the 20%
Clean Energy Scenario results in a net increase of 4,100
jobs, $140 million of annual earnings and a $20 million
annual increase in GDPS relative to the Reference Sce-
nario. The increase in jobs is due to the investments in
renewable energy resources, designing, building and ret-
rofitting energy efficient homes and businesses, and an
increase in local spending as a result of energy bill sav-
ings. Furthermore, the 20% Clean Energy Scenario pro-
vides a hedge against volatile fuel costs and future risks
and uncertainties in a rapidly changing energy market.

This study presents a modest share of Utah’s potential for
new clean energy development, suggesting that the 20%
Clean Energy Scenario is an excellent first step in meeting
Utah’s growing energy demand while mitigating carbon
and fuel price risks to Utah businesses and citizens.

Through innovation, leadership and aggressive programs
and policies to advance energy efficiency and renewable
energy will help make Utah a leader in the new clean en-
ergy economy, while generating new high-quality jobs
and economic development in Utah’s rural and urban
areas.

Figure ES-3. Reference Scenario:
Approximate Investment Costs for New
Resources (Utah's Share, 2007-2020)

Total New
Purchases

Total New -
O&M: Total New (ye;gz;%zo).
$0.6 Billion Fuel: $2.8 Billion (2%)

(7%) Billion
(33%)
Total New
Capital

Cost: $4.9
Billion
{58%)

Note: The amounts presented are Utah’s share of the cost of
the investment since the Reference Scenario was based on a
regional planning document.

Note: The amounts presented are Utah’s share of the cost of the
investment to directly compare with the Reference Scenario.




Introduction

Clean energy is the new frontier of the energy economy,
and energy efficiency and renewable energy remain
among the fastest growing industries in the U.S. and the
world. These homegrown energy resources are also
strengthening our national energy supply, providing a
critical hedge against risks and volatility in the energy
market, while creating American jobs that cannot be out-
sourced and stimulating the economy in a time when it is
needed most. When combined, the renewable energy
and energy efficiency industries represented $1.04 tril-
lion in U.S. revenue in 2007, more than the combined
sales of the three largest U.S. corporations - Wal-Mart,
ExxonMobil, and General Motors ($905 billion)."

Sustained growth in the clean
energy sector is generating

Utah’s pioneering spirit, our State embodies the re-
sourcefulness and innovation needed to thrive and pros-
per in the new frontier of clean energy.

To that end, the State has two goals to expand the use of
these resources significantly over the next several years:

e In 2006 former Governor Jon Huntsman, Jr., called
for a 20 percent increase in energy efficiency across
all sectors by 2015;18 and

e In 2008 the Energy Resource and Carbon Emission
Reduction Initiative was signed into law and estab-
lished a target for Utah to derive 20 percent of its

electricity sales from renew-

able resources by 2025."°

significant job creation and
investment across the U.S.
The Pew Charitable Trusts re-
ports that clean energy em-
ployed a total of 770,000 peo-
ple in 2007, including the recy-
cling and transportation sec-
tors."* According to the
American Wind Energy Association, approximately
85,000 people were employed in the U.S. wind industry
in 2008 (up from 50,000 in 2007)," and the U.S. wind
energy industry invested approximately $17 billion into
the economy and installed over 8,000 megawatts (MW)
of new generating capacity (enough to serve over 2 mil-
lion homes) in 2008." Utah'’s neighboring state, Colo-
rado, recently attracted three new wind manufacturing
facilities that will create over 2,300 new local jobs. Fol-
lowing similar growth trends, the capacity of annual U.S.
solar installations doubled between 2005 and

2007." Clearly, there is significant growth in the clean
energy sector, and even in the current recession, there
are expectations of continued growth due to the invest-
ments in clean energy by the American Recovery and
Reinvestment Act of 2009 (the federal stimulus bill).

With growing energy demand, increasing risks and uncer-
tainties in the energy market, and new means to stimu-
late the economy on the horizon, renewable energy and
energy efficiency are increasingly critical components of
Utah’s energy portfolio. Across Utah, clean energy pro-
jects are already creating jobs, generating investments in
local economies, and providing significant energy (and
financial) savings to Utah citizens and businesses. With

Utah has tremendous potential for

economic growth through energy
efficiency and renewable energy
development.

As we work towards these
goals and foster in-state clean
energy markets, Utah has the
opportunity to spur economic
development, diversification,
and job creation.

Study Framework

This study was conducted at the request of the Gover-
nor’s Energy Advisor, Dr. Dianne Nielson, to analyze the
net economic development impacts to the State of Utah if
it were to achieve a 20 percent increase in energy effi-
ciency by 2015 and 20 percent of electricity sales from
renewable resources by 2020 (“20% Clean Energy Sce-
nario” - described on page 17 of this report).” The target
date for the state renewable energy goal was accelerated
by five years to 2020 to more closely coincide with the
available quantified efficiency data, projected in-state
electricity sales growth and capacity requirements.n’zz’23

The amount of energy efficiency and renewable energy
modeled in this study is approximately equal to the pro-
jected increase in demand for electricity by 2020. As
such, nearly all of the current (2006) electricity resources
will still be necessary to help meet electricity demand in
the year 2020 (see Figure 1). This scenario assumes no
additional change in demand for coal mining and natural
gas drilling for 20% Clean Energy Scenario as compared to
Reference Scenario since coal generation remains online
and regional demand for natural gas should offset
decreased Utah demand.




As we move to a more
energy efficient economy
with increased
renewable energy devel-
opment, Utah’s economy
will undoubtedly experi-
ence transformations
across all sectors. This
study evaluates the net
impacts of these transfor-
mations, including those
projected in traditional
energy sectors and other
industries.

As national and global de-
mand for clean energy
continues to increase,
Utah’s ability to adapt to a
changing energy market
and identify opportunities
for innovation and leader-
ship will benefit the econ-
omy on numerous levels.
This study is the first step
in understanding these
opportunities and the role

Electricity Sales (GWH/yr)

Figure 1. Electricity Sales and Resource Type for 2006-

2020 under 20% Clean Energy Scenario

45,000

40,000

35,000

30,000

= Energy Efficiency (20%

25,000

by2015)

20,000

New Renewables (to meet
20% by 2020)

15,000

Existing Renewables

10,000

Existing coal, natural gas

and hydro

5,000

0 -

Utah can play in the new frontier of

the clean energy economy.

“The potential growth in Green Jobs is significant in that it could be the fastest growing
segment of the United States economy over the next several decades and dramatically
increase its share of total employment. The current count ... amounts to less than one-
half of a percent of total current jobs. The [future] generation ... would more than quin-

tuple the total count and could provide as much as 10 percent of new job growth over
the next 30 years.”

Global Insights
Report to National Council of Mayors




Provo Company on the Fast Track to Geothermal
Development in Utah

In 2008, Raser Technology, Inc. constructed a 10 MW geother-
mal power plant in Beaver County, Utah in only six months us-
ing a new proprietary modular power plant design.* The pro-
ject, named after Utah’s Senator Orrin G. Hatch, is the first
geothermal plant to be built in Utah in 20 years; the power will
be sold to the city of Anaheim, California.? “Raser Technolo-
gies is a company that has consistently pushed the envelope to
develop and bring to market some of our nation's most ad-
vanced concepts in clean energy. Geothermal is clean and
green, and it's abundant, especially in Utah,” commented
Senator Orrin Hatch.?

In addition to generating clean base load electricity, Raser is
creating new jobs and opportunities in Utah. During the con-
struction phase, the project created the equivalent of 70 full time
construction jobs in the Beaver County area. Currently six full
time employees operate the Beaver County plant and Raser employs 26 at their Provo headquarters to support their
geothermal ventures. Raser plans to increase the capacity of the Orrin G. Hatch Power Plant by 50% in early 2009 and
is working on other Utah projects.4

Raser Technologies’ Thermo Power Plant in Beaver
County, Utah.
(credit: Raser Technologies)

Quick Facts:

Jobs: 70 construction, 26 development and 6 operations and maintenance
Project: Orrin G. Hatch Geothermal Power Plant (Thermo Power Plant)
Company: Raser Technologies, Inc. (headquartered in Provo, Utah)
Location: Beaver County, Utah

Equipment: 50-280 kW binary cycle generators from UTC Power.
Resource technology: Geothermal

Project construction cost: $35 million

Annual revenue: $6.5 million

Currently capacity: 10 MW

Potential capacity of larger resource: 238 MW

Power purchaser: City of Anaheim, California

'Raser Completes First Commercial Geothermal Power Project In Utah In Over 20 Years And Schedules Ribbon Cutting Ceremony
And Press Conference. October 23, 2008. Press Release. Raser Technology Inc.
http://www.rasertech.com/news/scripts/full-news.php?1224767100

? Ibid.

? Ibid.

* Phone Conversation with Layne Ashton, Business Development Director. Raser Technology Inc., January 6, 2009.




Energy Efficiency and Renewable Energy:

_THE NEW FRONTIER

In 2006, 97.7 % of electricity generated in Utah was from
traditional coal, natural gas, and petroleum resources,
with renewable resources including hyropower, contrib-
uting only 2.3 percent.24 However, this number includes
the electricity generated for export to states like Califor-
nia, and does not account for the fact that 80% of Utah
receives electricity from Rocky Mountain Power, a sub-
sidiary of PacifiCorp, which is a regional electricity pro-

vider with a more diversified electricity mix (see Figure 2).

Note: Purchases are a combination of natural gas and hydroe-
lectric electricity. Since 80% of Utah receives its electricity
from Rocky Mountain Power, a PacifiCorp subsidiary, Utah’s
electricity use by resource more closely matches this mix.”®

This study analyzes electricity sales, not generation, for
an electricity resource mix that more closely resembles
that shown in Figure 2.

Currently, only 4% of the electricity needs of Utah resi-
dents and businesses is generated from renewable re-
sources, and almost entirely from Rocky Mountain Power.
However, with the state’s aforementioned goals to in-
crease the use of renewable energy and energy effi-
ciency,” Utah is starting to grow these sectors. Utah of-
fers incentives for renewable energy, the utilities have
robust energy efficiency programs, and there is strong
interest statewide to become a leader in energy efficiency
and renewable energy to put Utah on the forefront of this
emerging energy market. In his 2009 State of the State
Address, former Governor Jon Huntsman Jr. enthusiasti-
cally stated:

Just as Wall Street is known for finance and Silicon
Valley for technology, by 2012, | believe Utah can
become the premier destination in America for re-
newable energy! And don't tell me it can't be done! ...
We will be the epicenter for energy development -
but we must have the land, transmission, and regula-
tory framework to make it a reality. We must look
beyond 20th century mentalities and bet on 21st cen-
tury realities.”’

The following is a description of the energy efficiency and
renewable energy technologies and programs modeled in
this study.

ary 2009. URL: www.edcutah.org/

Economic Development Corporation of Utah — Growing and Recruiting Utah’s Clean Energy Industries

Economic Development Corporation of Utah (EDCUtah) is a public/private partnership that works with state and local
governments and private industry to attract and grow competitive, high-value companies and spur the development
and expansion of local Utah businesses." EDCUtah is currently focusing its recruiting efforts on eight targeted sectors,
or cluster; as of 2009, the energy cluster had the most active projects (22 out of 72 total projects).2

Over the past two years, over 60 percent of the energy sector projects have been related to clean energy projects,
such as the manufacturing of renewable energy, recycled material and electric vehicle components.3 One in five en-
ergy cluster projects are solar manufacturing companies - on average each solar manufacturing project creates over
800 jobs and a total of over $570 million in state investments.*

ISource: Samantha Julian, Business Development Manager for the Economic Development Corporation of Utah. Janu-




WHAT IS ENERGY EFFICIENCY?

Energy efficiency means using less energy to provide the same (or better) energy service.

A resource that can be developed like any other natural resource, energy efficiency is
achieved primarily through adoption of more efficient technologies or processes.

Energy Efficiency - Smart Energy Saving
Utahns Money

As a matter of everyday practice, Utah residents and busi-
nesses look for ways to save money and to run their busi-
nesses more efficiently; this is especially true during the
current economic recession. Though often overlooked
and undervalued, energy efficiency is a tremendous un-
tapped resource that can be “mined and developed” in
every new and most existing commercial building, home,
industrial operation, fleet, and government facility. En-
ergy efficiency not only creates jobs and economic devel-
opment, but also keeps more money in our pockets by
providing significant savings to Utah families, businesses,
and governments.

Energy efficiency is often misunderstood as energy con-
servation, but the two are distinct. Energy conservation
is achieved through changing personal behavior to save
energy; for example, turning off the lights when you leave
the room. Energy efficiency, by contrast, is technology
that saves energy and eliminates unnecessary and costly
energy waste in the economy. Examples include day-
lighting and new lighting technologies; high-performance
building design; efficient heating and cooling equipment;
and efficient motors, windows, appliances, and insula-
tion. Every new construction project or retrofit has the
potential to increase efficiency over standard practices.
Most energy efficiency projects have a significant return
on investment (ROI). Immediate energy savings from effi-
ciency improvements quickly translate into economic sav-
ings and benefits, helping residents and businesses offset
the initial investments within a relatively short time
frame. Additionally, financial savings from energy effi-
ciency are often reinvested into the local economy, which
leads to more job creation and economic growth.

Energy efficiency is increasingly becoming a high priority
resource for Utah, yet we have only just begun to harness
the enormous potential for energy savings. If Utah were

to achieve a 20% increase in energy efficiency in the elec-
tricity sector by 2015, annual electricity savings for
Utahns would increase to over 6,800 Gigawatt hours
(GWHh) in 2015 - this is equivalent to the electricity
needed to power over 750,000 Utah homes annually.?®
This study captures even more energy savings by model-
ing the energy efficiency policies and programs out to the
year 2020. The 20% Clean Energy Scenario described in
this analysis assumes the state implements the following
types of initiatives to achieve Utah’s energy efficiency
goal.

Natural Gas and Electric Utility Demand Side
Management (DSM) programs

Utility demand side management (DSM) programs, such
as those offered by Rocky Mountain Power and Questar
Gas, provide incentives to offset some of the up-front
costs of energy efficiency, and are essential to increasing
energy efficiency in Utah. Utah’s utilities have made tre-
mendous progress on this front, and they will continue to
be instrumental partners in this effort. This study models
an approximate doubling of the natural gas DSM pro-
grams (primarily in the industrial sector) and a roughly
40% increase in electricity DSM programs (over the Refer-
ence Scenario, as described on page 17.)

Building Codes and Building Efficiency

Given that buildings account for nearly half of all the en-
ergy consumed in the nation,” improving building effi-
ciency is a critical component of achieving our energy effi-
ciency goal. For example, new ENERGY STAR® homes
typically use 20 to 30% less energy than standard
homes.*® These homes are also more comfortable due to
properly sized and installed heating and cooling systems,
efficient windows, and proper insulation. Increased build-
ing efficiency is contingent upon the state’s adoption and
enforcement of the latest energy code. This study mod-
els the energy efficiency improvements associated with
increased code training and education programs, and sig-
nificantly enhanced enforcement of building energy
codes.*
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Lighting Efficiency Standards

Lighting efficiency is the “low hanging fruit” of cost-
effective energy efficiency opportunities in nearly every
building. In 2007, the federal government adopted a new
lighting standard to dramatically increase lighting effi-
ciency across the country by phasing out conventional
incandescent lamps starting in 2012. This study takes
into account the energy savings associated with the adop-
tion of these national lighting standards. (It is worth not-
ing that states always have the option to adopt increased
efficiency standards on other products and appliances not
covered by national standards, and this could be another
means to increase in-state energy efficiency.)

Industrial Energy Efficiency

Utah’s industrial sector represents opportunities for sig-
nificant energy savings through a combination of techni-
cal and financial programs, federal programs and incen-
tives, voluntary energy efficiency targets, and utility DSM
programs. This study models the increased efficiency as-
sociated with significant industrial energy efficiency im-
provements.

What is Demand Side Management?

Demand Side Management (DSM) entails cost-effective utility
policies, programs, incentives and measures designed to en-
courage reduced energy use and demand by residential, com-
mercial and industrial customers. DSM reduces energy con-
sumption while preserving the same level of quality, service
and comfort for energy customers; this reduces the potential

for utility rate increases and conserves finite resources.

In Utah, Rocky Mountain Power and Questar Gas offer compre-
hensive DSM programs that are continuing to grow and receive

significant support from utilities and utility customers.

Natural Gas DSM

Questar Gas, which serves approximately 98% of Utah’s residential and commercial natural gas load is expected to
exceed their 2009 projected DSM spending. Questar spent $18 million on DSM programs in 2008 and helped custom-
ers reduce their natural gas use by 4.3million therms per year as a result of programs implemented in 2008.

Electricity DSM

Rocky Mountain Power, a subsidiary of PacifiCorp serves approximately 80% of Utah’s electricity load and spent ap-
proximately 2.6% of their revenues, $36.4 million, on energy efficiency programs in 2008, up from $28.5 million in
2007. RMP helped its customers reduce their electricity use by 193 million kWh per year as a result of DSM programs
implemented in 2008. RMP is also significantly expanding its DSM programs in 2009.
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Energy Efficiency on the Farm:
Dairy Pump Retrofits

Today’s dairy farms provide a good opportunity for en-
ergy and cost savings through energy efficiency up-
grades. Twenty three different dairies in Oregon and
Washington participated in a utility sponsored energy
efficiency incentive program called Energy FinAnswer.
The result is a proven track record for saving energy and
costs by reducing energy consumption associated with
vacuum pumps used for milking. For these dairies, elec-
tricity costs were dramatically reduced by an average of
71 percent, or $0.16 per pound of milk, by installing vari-
able frequency drive (VFD) controls on the milk extrac-
tion vacuum pumps.

Through the FinAnswer program, offered by Rocky Mountain Power (and its sister company in the Northwest), the
dairies received a vendor-neutral, investment grade analysis and cash incentives for the pump upgrades. The incen-
tives paid to the dairies accelerated the average payback time from 4.5 to 2.3 years.

The equipment refinements were completed without interrupting production, and in addition to energy cost savings,
the program improved dairy operations and extended equipment life.

Quick Facts

Project: Dairy vacuum pump efficiency upgrades

Companies involved: 23 dairies and Rocky Mountain Power/PacifiCorp
Location: Oregon and Washington (PacifiCorp service territory)
Resource technology: Installation of energy efficient variable frequency drive (VFD) controls on dairy pumps

Implementation costs: 511,568

Annual electricity cost savings: 52,569
Incentives paid: $5,580

Incentive as % of implementation cost: 48%

Simple payback before incentives: 4.5 yrs (based on $0.03/kwh)
Simple payback after incentives: 2.3 yrs (based on $0.03/kwh)

Source: Rocky Mountain Power/PacifiCorp, 2006
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Energy Efficiency Retrofit and Cost Savings at
Ogden Manufacturing Plant

In 2008, ETC Group, LLC, a Utah-based energy engineer-
ing firm, completed an energy efficiency retrofit for an
Ogden-based manufacturer of high precision machine
parts. Their operation required a cooling system to oper-
ate 24 hours a day. The expense to power the existing
cooling system was considerable so when the manufac-
turer identified a need for additional production equip-
ment and increased cooling, they consulted ETC Group,
LLC to upgrade the system and improve efficiency.

The existing cooling system was replaced with one that
reduced power consumption by 48 percent, saving the

company approximately $116,000 in energy costs every

year. In addition, the new system has the capacity to ac- High efficiency cooling towers at Ogden manufacturing plant

commodate future growth and will likely extend the life of  (credit: ETC Group, LLC)
the manufacturer’s equipment. This project utilized DSM

incentives from Rocky Mountain Power, improving the

payback of the up-front investment.

Quick Facts:

Jobs: Approximately 10 engineers, contractors and utility representatives worked for 6,813 “person-hours” on this
project.

Project: Cooling system upgrade at manufacturing facility

Company: ETC Group, LLC

Location: Ogden, Utah

Total project cost: $1,340,000

(before incentives of approximately $250,000)

Annual energy savings: 2,028,000 kWh

Annual cost savings: $116,000

Simple payback: 9 years

Source: Phone interview with Mark Case and Chris Benson, ETC Group, LLC on Feb 17, 20089.
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Renewable Energy -
Inexhaustible and Homegrown

Renewable energy resources complement and help diver-
sify Utah’s existing electricity resources while creating
new opportunities for jobs and economic development,
especially in Utah’s rural communities.

In 2008, the state of Utah initiated the Utah Renewable
Energy Zone (UREZ) Task Force to identify Utah’s home-
grown renewable energy resources (wind, concentrating
solar, and geothermal) suitable for utility-scale electricity
generation. Phase | of the UREZ report demonstrates
that Utah has enormous technical renewable energy po-
tential to contribute substantially to our growing energy
needs.*

The new renewable energy resources modeled in the 20%
Clean Energy Scenario represent a small fraction of Utah’s
technical renewable energy potential, suggesting the ca-
pacities modeled are conservative and achievable.
Renewable resources modeled include:

e 475 MW of wind generation in Utah (and 475 MW
of out-of-state wind generation which does not
contribute to Utah economic development in this
study);

e 241 MW of geothermal generation;

e 150 MW of concentrating solar power (CSP) with
storage;

e 84 MW of residential and commercial solar photo-
voltaic (PV) distributed electricity; and

e 23 MW of various types of biomass.

The renewable electricity generated from this mix of re-
newable energy resources expands Utah’s percentage of
renewable electricity usage from roughly 4% in 2007 to
20% by 2020. A detailed description of the 20% Clean
Energy Scenario development methodology can be found
in Appendix D.

Utah’s Wind Potential

Utah experienced a historic year for wind in 2008, devel-
oping its first commercial wind project in Spanish Fork
and the First Wind Milford Wind Corridor Project break-
ing ground in Beaver and Millard Counties. Both projects
generated meaningful revenue and jobs, demonstrating
that wind can be an important economic driver in Utah,
especially in Utah’s rural communities. According to the
UREZ Report, Utah has twelve wind sites with expected
gross capacity factors of at least 30% (which is economi-
cally viable in the wind industry).>* These sites account
for 1,830 MW or greater generating capacity,** which
would provide enough electricity for over 534,000 aver-
age Utah homes,*> while also providing numerous addi-
tional benefits including: increased annual property tax
revenues to counties and school districts; a “new cash
crop” to farmers and ranchers in the form of annual land
lease payments; and significant water savings over other
electricity resources as wind electricity generation uses
no water.*® This study models the development of 475
MW of Utah wind, roughly one-quarter of Utah’s highest
quality technical wind potential.

Utah’s Geothermal Potential

Geothermal energy is heat derived from the rock and
fluid in the earth's crust. Geothermal electricity provides
valuable base load energy (or continuous energy supply),
and Utah is among the leading states in the nation for
geothermal electricity development potential. Interestin
Utah’s geothermal potential has increased noticeably
over the past couple of years, with new projects breaking
ground in both Beaver and Box Elder counties, as well as
a planned expansion of Utah’s first geothermal power
plant, Blundell, in Beaver County. According to the UREZ
report, Utah’s geothermal electricity technical potential is
over 2,100 MW, which includes 754 MW from identified
sites.” This study models the development of 241 MW of
geothermal electricity by 2020 - roughly one-third of
Utah’s identified technical potential.

County officials expected the [Milford] wind farm would bring in $1 million a year in taxes
and other revenue. "This [project] is significant in the assessed value and the permanent
jobs it would bring," Johnson said. "It means production of good, green, cheap power."

- Beaver County Commissioner Chad Johnson
(Salt Lake Tribune, October 2008)




Utah’s Concentrating Solar Power (CSP) Potential open spaces and ample sunlight, Utah boasts significant

Concentrating solar power (CSP) is utility-scale solar tech- ~ CSP potential. When only the highest-quality sites are
nology that employs mirrors to reflect and concentrate evaluated, our potential is approximately 11,800 MW,
sunlight onto receivers that collect the solar energy to according to the UREZ report.*

produce steam, which is then used to rotate large tur-

bines and produce electricity.® CSP technologies provide ~ While the potential for CSP in Utah is enormous and CSP
valuable power during peak energy demand periods, and technology is increasingly becoming more cost-

when coupled with thermal storage, the generation ca- competitive, this report models a conservative 150 MW
pacity can be extended significantly.>® With Utah’s wide of CSP in Utah.

Rural Utah Celebrates the Wind

After years of complaining about the wind in Beaver and
Millard Counties, local residents are finally celebrating
the wind. Thanks to the tremendous wind resource in
the area, these rural counties will be home to Utah’s
largest commercial wind project in 2009, which will bring
new property tax revenues, economic opportunities and
jobs.

In November 2008, the Milford Wind Corridor Project
broke ground, just north of Milford, Utah. Developed by
First Wind, an independent North American wind energy

company, the first phase of the project will provide 203
Megawatts (MW) Of W|nd capacity upon its completion_ Wlnd turbine towers at the MllfOI’d Wlnd Project ConStI’UCtion Zzone
(credit: First Wind)

The project will cover 40 square miles and the power will
serve about 39,000 homes in the Los Angeles area.

“First Wind is proud of its track record of developing projects, bringing local jobs and working with the communities.
Here in Milford, we look forward to a continued community partnership as this project comes to fruition and brings a
host of economic and environmental benefits to the region,” said Paul Gaynor, CEO and President of First Wind.

Quick Facts:

Jobs: 225 Construction; 12-15 Operation & Maintenance (phase 1)
Project: Milford Wind Corridor Project

Company: First Wind

Location: Millard County and Beaver County, Utah

Equipment: 97 wind turbines (phase 1)

Resource technology: Wind

Capacity: 203 Megawatts (MW, phase 1)

Power purchaser: City of Los Angeles

Source: First wind begins construction on Milford Wind Corridor Project. First Wind Press Release. November 11, 2008. URL:
http://www.milfordwind.com/milford/news.cfm?1D=04d85e42-f43d-487d-b330-c9203ea3f8cl
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Utah’s Solar Photovoltaic (PV) Potential

Solar PV systems convert the sun’s energy to provide
electricity directly to homes and buildings (in the case of
distributed generation) or directly to the grid, via utility-
scale solar PV projects (not modeled in this study).
Though solar PV systems can be placed on the ground,
systems are typically installed on rooftops. Utah’s techni-
cal potential for rooftop solar photovoltaic (PV) in 2010 is
5,000 MW,** which could produce enough solar electricity
to power 778,000 Utah homes for a year.42 Solar PV
electricity provides valuable summer peak power and
helps mitigate the risk of volatile fuel costs and future
carbon regulation. Utah has approximately 1 MW of dis-
tributed solar PV capacity installed across the state, and
there are over 40 active solar businesses in Utah. This
study models 84 MW of solar PV installed by 2020.

Utah’s Biomass Potential

Biomass electricity is generated from plant and animal
residues and landfill gases through the process of direct
firing, co-firing, gasification, pyrolysis, and/or anaerobic

digestion (bio-digesters).”* Currently, there are two land-
fill-to-energy projects in Utah with a combined capacity of
4.8 MW and a few anaerobic digestion demonstration
projects at farm, ranch, and dairy operations across the
state.*** Estimates indicate Utah has the technical po-
tential for 140 MW of biomass.*® This study models the
development of 23 MW of biomass electricity in Utah by
2020.

As described above, Utah’s vast technical potential for
energy efficiency and renewable energy development
goes well-beyond the amounts modeled in the 20% Clean
Energy Scenario. The 20% Clean Energy Scenario could be
implemented with today’s commercially available tech-
nologies - no technological breakthroughs are assumed.

It is also worth noting that construction time for energy
efficiency and renewable energy technologies is relatively
fast, allowing for a rapid deployment of these technolo-
gies in the near term, and vast renewable energy deploy-
ment upon development of new transmission
infrastructure.

Concentrating Solar Power Shines in
Nevada’s Desert

Generating enough electricity to power more than 14,000
Nevada households annually, Acciona’s Nevada Solar
One™ is leading the way for concentrating solar power
and demonstrating the viability of utility-scale solar
power. Solar One is the third largest concentrated solar
power plant in the world and the largest concentrating
solar power plant to be built in the U.S. in the last 17
years.

Based in Boulder City, Nevada, Solar One has been in op-
eration since June 2007. The power plant has nominal
production capacity of 64 megawatts (MW) and a maxi-
mum capacity of 75 megawatts (MW).

Quick Facts:

Jobs: Approximately 28 operation & maintenance
Company: Acciona

Location: Boulder City, Nevada

Project name: Solar One

Total investment: $266 million

Resource technology: Concentrating Solar Power
Construction period: 16 months

Nevada Solar One depiction (credit: Nevadasolarone.net)

Power purchaser: Nevada Power Company and Sierra Pacific Power Company
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Methodology

Scenarios Modeled and Evaluated
and Assumptions

This analysis evaluated the net economic and employ-
ment impacts to the State of Utah of two distinct energy
portfolio scenarios in the year 2020 — Reference Scenario
and 20% Clean Energy Scenario, described below — using
the following economic indicators:

e Total and net contribution to employment (one job
is defined as sufficient wages to employ one per-
son full-time for one year);

e Total and net change in earnings; and

e Total and net contribution to Gross Domestic Prod-
uct by State (the value of final goods and services
produced by the labor and property located in a
state; it is the state counterpart to the national
Gross Domestic Product).

This analysis is likely conservative because it assumes that
the production and use of renewable energy and in-
creased energy efficiency addresses only the demand
within the state’s borders and does not model the eco-
nomic benefits if Utah becomes a leader and exporter of
products, goods, and services related to emerging clean
energy industries.

The two 2020 energy portfolio scenarios and assumptions
are as follows:*’

e Reference Scenario: This scenario reflects the
2007 utility resource planning documents.”® It is
based closely on PacifiCorp’s 2007 resource plan-
ning documents and treats the entire state of Utah
as if it followed PacifiCorp’s electricity plan
through the year 2020.% By 2020, this scenario
develops new natural gas plants, 9% renewable
energy (mostly out of state wind) and a modest
amount of energy efficiency through utility de-
mand side management programs (DSM) (see Fig-
ure 3). This scenario also assumes a continuation
of Questar Gas’s energy efficiency programs at
2007 funding levels. Since the 2007 IRP details
resources out to 2017, the years 2018-2020 were
inferred from previous years’ developments, and
continues a 2.7% annual sales growth rate (see
Figure 4).

e 20% Clean Energy Scenario: This scenario repre-
sents significantly more renewable energy and
energy efficiency measures than the Reference
Scenario. In this model, renewable energy repre-
sents 20 percent of Utah electricity sales in 2020
and energy efficiency is increased statewide 20
percent by 2015. Those energy efficiency invest-
ments are extended to the year 2020. The target
date for the renewable energy goal was acceler-
ated by five years to 2020 to more closely coincide
with the available quantified energy efficiency
data® and the projected sales growth and capacity
requirement data from PacifiCorp’s 2007 Inte-
grated Resource Plan (“IRP”) and 2007 IRP Up-
date.”™? Only a portion of the energy efficiency
measures in this scenario come from utility DSM
Programs; the additional energy efficiency im-
provements come from other measures, as identi-
fied on pages 10-13 of this report. For additional
data regarding the energy efficiency modeling as-
sumptions see Online Appendix Energy Efficiency
for Electricity and Natural Gas Sectors, in particu-
lar Spreadsheet 7 “EE Inputs” as well as Spread-
sheets 8-16.

Electricity savings are approximately three times
higher than in the Reference Scenario, and the
natural gas savings are approximately six times
higher. The energy efficiency and renewable en-
ergy resources in this portfolio replace the
planned combined cycle natural gas plants and
peak-hour purchases in the Reference Scenario,
and additional simple cycle natural gas resources
are included to meet peak demand and to balance
new renewable resources (see Figure 3). Over
90% of existing electricity resources will be neces-
sary to meet the electricity sales in 2020 (See Fig-
ure 4). This scenario also assumes no change in
demand for coal mining and natural gas drilling as
compared to the Reference Scenario since existing
coal generation remains online and regional de-
mand for natural gas will likely offset any decrease
in Utah demand.

Accounting for planned closures of existing facilities and
12% planning reserves, Utah will require 2,947 MW of
new resources available at peak demand (typically late
afternoon in the summer) by 2020. Both scenarios
develop the same amount of peak capacity by 2020,
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and were designed to meet peak capacity needs by
2020, not just energy needs. It was assumed that
PacifiCorp had excess energy from their existing
resources in 2006, some of which was used to meet
Utah sales demand for the Reference Scenario.
Both scenarios still had excess energy in 2020. The
principal difference between the two scenarios is
the amount of energy efficiency and renewable en-
ergy resources developed by 2020, which replace
new combined cycle natural gas plants and Front
Office Transactions (purchases), see Table 1 on fol-
lowing page.

Electricity Sales (GWH/yr)

Investments

The 20% Clean Energy Scenario will require an esti-
mated investment of $8.9 billion over the 14-year
period analyzed in this study (2007 — 2020), or $500
million more than the Reference Scenario.>

Figure 4a. Electricity Sales and Resource Type for
2006-2020 for Reference Scenario
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The Reference Scenario will require an estimated

investment of $8.4 billion over the 14-year period,
with 33 percent invested in ongoing fuel costs and
an additional 2% on front office transactions (or pur-
chases; year 2020 only; see Figure 5). Since the Ref-
erence Scenario was based on a regional planning
document, to make a direct comparison between the
two scenarios, the amounts quoted here are Utah’s
share of the cost of the investments for both scenar-
ios. The 20% Clean Energy Scenario invests approxi-
mately 93 % of total investments in up-front capital
investments (i.e., new installations of renewable en-
ergy systems, retrofitting existing buildings, making
new construction more energy efficient, etc.) with
only 1% designated for ongoing fuel costs (see Figure
6). Both scenarios invest approximately 6-7 % of to-
tal costs on operations and maintenance.

Electricity Sales (GWH/yr)

Energy efficiency and renewable energy are fossil-fuel
-free resources that will provide energy savings and

Figure 4b. Electricity Sales and Resource Type for
2006-2020 under 20% Clean Energy Scenario
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clean energy well beyond the 2020 horizon, but the

benefits of these energy savings after 2020 are not included
in this analysis. The energy savings in dollars modeled in this
analysis are included in Table B5 of Appendix B.

The amount of fuel presented in Figures 5 and 6 are for the
new resources only and do not account for ongoing fuel
costs for the existing resources (which would be nearly the
same for both scenarios). For a breakdown of the
investments by resource type for each scenario, please see
tables B3, B4 and B5 of Appendix B.

Future economic analyses could evaluate the costs and risks
associated with different investment strategies (i.e. spend-
ing more up-front capital on renewable and energy-efficient
resources that do not have ongoing fuel costs versus spend-
ing up-front capital on fossil fuel resources that require on-
going fuel investments and are accompanied by the risks
associated with fuel volatility and the cost of carbon
emissions.
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Table 1: New Electricity Resource Capacity Developed Under Each Scenario (2007-2020)

Reference Scenario (MW)

20% Clean Energy Scenario (MW)

Resource Type Total New Resources Total New Resources Net Difference from
yp (MW) (MW) Reference Scenario (MW)
Supply Side Resources
Utah Wind 21 475 454
Out of State Wind (Utah's share) 736 475 -261
Utah Solar PV 2 84 82
Utah Solar CSP 0 150 150
Utah Geothermal 51 241 190
Utah Biomass 4 23 19
Utah Simple Cycle Capacity 0 79 79
Utah Combined Cycle Capacity 1,220 0 -1,220
Out of State Combined Cycle Capacity _
(Utah's share) 2 Y 2
Ou_t of State \I(ear 2020 Front Offlc_e Trans- 1,004 0 -1,004
actions (Utah's share, not cumulative)
Total 3,567 1,527 -2,040
Energy Efficiency Resources
Utah Energy Efficiency (aMW) 329 1,296 967

Note: The Utah capacities presented here are what were developed in Utah for each scenario to capture their full economic development potential in
this study, and in the case of the Reference Scenario, before Utah's share of the capacity is taken into account. Out of state resources are not mod-
eled in this study. For energy efficiency, average megawatts (aMW) are used. The aMW are calculated by dividing the MWH saved from energy

efficiency measures by the number of hours in the year.
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Job Creation Compared to GOPB Baseline

The job creation resulting from the model scenarios are
compared to a baseline scenario (GOPB Baseline), which is
the anticipated employment by sector in 2020, as projected
by the Governor’s Office of Planning and Budget (GOPB).
The GOPB Baseline reflects anticipated changes in the struc-
ture of Utah’s economy over time (see Table 2). Total em-
ployment for Utah is projected to increase by about 446,300
jobs by 2020, according to the GOPB Baseline.

The Governor’s Office of Planning and Budget projects that
three of Utah’s traditional energy sectors (oil & gas mining,
coal mining, and oil refining) combined will experience a loss
of approximately 1,000 jobs, reflecting current trends in the
Utah economy outside of the electricity and natural gas util-
ity resource plans.

The job figures reported in this study reflect both the gains
and losses relative to the GOPB Baseline projections in the
year 2020. For example, the GOPB Baseline projects that
the construction sector will gain 22,117 jobs by 2020 (see
Table 2). So, the net gain of 2,450 jobs projected for the
construction sector under the 20% Clean Energy Scenario
means that instead of gaining 22,117 jobs, the construction-
sector would gain 24,567 jobs in 2020 (see Table 4 on page
25).

For this analysis, a job is defined as sufficient wages to em-
ploy one person full-time for one year.

Table 2. Governor's Office of Planning and Budget
(GOPB) Anticipated Employment by Sector 2007-

2020
Change
Industry 2007 2020 2007 to
2020

Agriculture 27,538 29,580 2,042
Oil and Gas Mining 2,020 1,375 -645
Coal Mining 1,690 1,354 -336
Construction 71,387 93,504 22,117
Food 121,393 151,615 30,222
Manufacturing 118,663 139,623 20,960
QOil Refining 1,069 1,028 -41
Other Mining 3,864 4,137 273
Motor Vehicles 40,364 52,396 12,032
Wholesale Trade 56,580 69,887 13,307
Transportation and

Communication 59,399 74,086 14,687
Services 383,541 536,525 152,984
Government 219,422 278,904 59,482
Retail Trade 89,243 112,453 23,210
Finance 40,448 50,190 9,742
Insurance/Real Estate 27,935 35,756 7,821
Utilities 6,673 7,413 740
Total 1,271,229 | 1,639826 368,597

Solar Panel Production Facility Brings Big
Investments and Hundreds of Jobs

Signet Solar Inc. is expanding the company’s first North
American solar panel production facility in Belen, New Mex-
ico. The 150,000 square foot facility will expand to 600,000
square feet by 2012. The Signet facility will produce large

area thin-film silicon photovoltaic modules. The first phase of

the plant will have an annual production capacity of 65MW —
enough to power approximately 20,000 homes. In 2012 pro-
duction capacity is expected to increase to 300 MW per year.

Quick Facts:

Jobs created: 600 high-wage jobs

Company: New Mexico Partnership
Location: Belen, New Mexico

Project name: Signet Solar

Total investment: $840 million

Resource technology: Solar panel production

Source: URL: http://www.signetsolar.com/

Maéacroeconomic Analysis Methodology:



Utah’s Economy in 2020 nomic activity from traditional resource sectors (e.g., coal
and natural gas) are accounted for in the net numbers for

This study is a macroeconomic analysis of Utah’s econ- jobs and economic development.

omy in the year 2020 under different electricity scenarios
(described above). The analysis models inputs from a
single year of investment (2020) which, under the 20%
Clean Energy Scenario, is the year when renewable en-
ergy represents 20 percent of all electricity sales and the
20 percent energy efficiency goal has been achieved (with
an additional five years of energy efficiency invest-
ments).

This study assumes continued demand for coal and natu-
ral gas given no significant decreases in existing electricity
resources, anticipated increases in regional demand for
natural gas, and new export potential via new pipelines.”

The analysis captures the following effects on
Utah’s economy:

e  Construction-related impacts associated with

developing projects in the year 2020; Total New

Fuel: $2.8
Billion
° Ongoing operation and maintenance of pro- (33%)

jects installed from 2007-2020;

e  Energy savings from previous (installed be- Total New
fore 2007) and new (installed after 2007) Cg:?';il 9
energy efficiency measures from 2007-2020; Billion

{58%)
° Investments from the cumulative installation
of energy efficiency measures;

° Operation and maintenance jobs, earnings
and GDPS impacts of renewable and natural
gas investments from 2007-2020.

In order to avoid an artificial impact to the analysis
arising from a specific resource coming online in
2020 (or any particular year) under each scenario,
this analysis employs a multi-year (or average an-
nual) phase-in of the investment costs related to
construction of new projects. This approach en-
sures the results do not double-count construction
related jobs from the earlier years and more accu-
rately reflects employment activity in the Utah
economy in the year 2020. In addition, the con-

Total New
struction jobs modeled this way better capture the Capital: $8.3

steady development of new renewable energy and Billion (93%)
energy efficiency installations.

This study evaluates the impacts to all state indus-
tries, and any potential job losses or shifts in eco-




The Input-Output Modeling Process

The input-output modeling performed in this analysis is
based on multipliers derived from the IMPLAN (IMpact
analysis for PLANning) Model, and captures economic
activities as a ratio of the total change in economic activ-
ity in the region relative to the direct final demand
changes in one or more sectors. This input-output model
estimates job growth, earnings and gross domestic prod-
uct by state (GDPS) that may result from new investments
in energy efficiency measures and renewable energy re-
sources. Generally speaking, input-output models recog-
nize the complexity and interrelatedness of state and re-
gional economies, and incorporate existing relationships
between industry sectors and spending patterns to esti-
mate the impact of demand changes (e.g., increased in-
vestment) in a region in a particular industry sector. The
IMPLAN multipliers capture inter-industry linkages (i.e.,

what each business or sector purchases from other indus-
try sectors) to produce goods or services (the GDPS).

There are three basic categories of in-state spending cap-
tured in the modeling:

e Direct: The on-site or immediate effects created by
an expenditure;

e Indirect: The increase in economic activity that
occurs when a contractor, vendor or manufacturer
receives payment for goods or services and in-turn
pays others who support their business;

e Induced: The change in household spending (from
earnings) resulting from the direct and indirect
demand changes (associated with the investments
in the economy).

Figure 7
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This is sometimes referred to as the multiplier effect. For
example, assume a homeowner or business decides to
purchase new energy-efficient windows to replace their
old leaky windows. In this instance there is an increase in
demand for new energy-efficient windows; assume for
the purposes of the example it’s $100. The window
manufacturer receives the $100 and in turn, pays a por-
tion of that $100 to the aluminum provider for the frame
materials, the glass provider for the glass, and to it’s own
employees (direct spending) for the labor to assemble the
windows. Each of the businesses receiving a portion of
the $100 then pays it's own employees and suppliers of
goods and services (indirect spending). Additionally, the
employees of all these businesses spend their earnings in
the economy, further increasing the impact of the initial
investment for new windows (induced spending). By the
time the $100 has circulated through the economy, it
represents a significantly greater economic benefit than
the initial increase in demand (see Figure 7). The impact
of increased investment is measured in employment,
earnings, and overall contribution to the GDPS.

In the context of energy-efficiency investments, busi-
nesses and households are able to meet their energy,
heating, cooling, and lighting needs at a lower cost due to
those investments. This lower cost of doing business and
operating households makes more money available for
businesses and families to spend or invest in the state
economy.

Role of Multipliers

Each industry has a set of ratios, known as “multipliers,”
for employment, earnings, and economic output. Em-
ployment multipliers show the number of jobs that are
directly and indirectly supported for each $1 million of
demand in a specific industrial sector. Therefore, de-
pending upon the structure of the local economy, certain
sectors of the economy create more economic impact
than others. For example, the state employment multi-
plier for the construction industry is more than ten times
that for the electric utility industry, the earnings multi-
plier is about five times higher, and the output multiplier
is slightly lower.*®

This analysis includes the following assumptions for ex-
penditures and multipliers:

e Not all of the expenditures benefit the state’s
economy;

°  Approximately 35 percent of the total power
plant and renewable expenditures, including
both the construction phase and the opera-
tions phase expenditures, will be spent within
the state of Utah;

Only 90 percent of the efficiency investments
are spent within the state of Utah;

Employment impacts account for future changes in labor
productivity in specific sectors based on an analysis of
productivity trends;>’

e Investments in the energy efficiency and renewable
technologies will be financed;*®

e All renewable energy facilities are operated by elec-
tric utilities; and

e In-state manufacturing (modeled in the sensitivity
analysis described on page 28 ) reflects the distribu-
tion by state of industries that currently manufac-
ture renewable components or have the capability
to do so in the near future.

It is worth noting that the availability of local resources,
including labor and materials and locally manufactured
power plant components, can have a significant effect on
the costs and the economic benefits that accrue to the
state or local region.

For further details on the methodology employed in this
report, please see Appendix D at the end of this report, as
well as the complete Appendix available online at
http://utahcleanenergy.org/

utah _economic_development study/appendix.
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Results: cLean ENERGY CREATES JOBS AND STIMULATES NEW

_ECONOMIC DEVELOPMENT

According to this analysis, the 20% Clean Energy Scenario
provides a net increase in jobs, earnings, and GDPS over
the Reference Scenario, stimulating new economic devel-
opment for Utah (see Table 3).

Jobs

This analysis finds that the 20% Clean Energy Scenario will
create nearly 7,000 more ongoing jobs than the GOPB
Baseline by 2020. The net increase above the Reference
Scenario is over 4,000 jobs (the Reference Scenario will
create approximately 2,800 jobs). The construction sec-
tor and the services sector (education, health care, pro-
fessional services, hospitality, etc.) represent the majority
of jobs in both scenarios (see Table 3).

Job impacts in Table 3 show the changes in employment
by sector by 2020 under the GOPB Baseline, and the net
changes to that Baseline under the Reference and 20%
Clean Energy Scenario. It is important to note that the
net changes by sector for both scenarios reflect impacts
to the projected 2020 jobs, not impacts to existing (year
2007) jobs.

Overall, the implementation of the energy efficiency
measures and the resulting energy savings spent in the
local economy create a vast majority of the jobs in the
20% Clean Energy Scenario. The unique combination of
the direct and indirect impacts of building and purchasing

products to improve the energy efficiency infrastructure,
combined with the induced impacts of this spending and
the spending of energy bill savings makes energy effi-
ciency a particularly attractive resource in terms of job
creation.

The job creation from the new renewable energy facilities
is comparable to the number of net jobs created from
new natural gas plants and increased drilling.

Compared to the Reference Scenario, the 20% Clean En-
ergy Scenario shows an increase in the projected number
of jobs in the following sectors: Agriculture & Food (130),
Wholesale and Retail Trade (860), Manufacturing (210),
Government (410), Finance (180), and Insurance/Real
Estate (160). The 20% Clean Energy Scenario decreases
the number of projected jobs created for the Transporta-
tion & Communication (-140) and Utility [electric and
natural gas (-690)] sectors as compared to the Reference
Scenario (see Table 4).

Since the oil, gas and coal sectors were assumed to re-
main constant in this analysis, both scenarios reflect the
same changes to these jobs, with 430 new net oil & gas
mining jobs (15 percent of the total jobs) and a net loss of
20 coal mining jobs (a slight decrease from the GOPB
Baseline projections). A detailed description of the sensi-
tivity analysis around this assumption follows.

The results presented here are an analysis of Utah’s economy in
the year 2020 and represent the ongoing jobs, annual earnings and

annual GDPS in 2020 resulting from each scenario.

Table 3. Jobs and Economic Development by 2020:
Reference Scenario Compared to 20% Clean Energy Scenario
Jobs Earnings ($Millions) GDPS ($Millions)
Net Total Net over Net over Net over
over GOPB Reference Reference Reference

Baseline Scenario Net Total Scenario Net Total Scenario
Reference Scenario 2,800 N/A $160 N/A $280 N/A
...Natural Gas Plants/Drilling 1,710 N/A $130 N/A $300 N/A
...Renewable Energy 130 N/A $10 N/A $10 N/A
...Energy Efficiency 960 N/A $20 N/A -$30 N/A
20% Clean Energy Scenario 6,890 4,100 $310 $140 $300 $20
...Natural Gas Plants/Drilling 1,100 -610 $100 -$30 $260 -$40
...Renewable Energy 1,040 910 $60 $50 $70 $60
...Energy Efficiency 4,750 3,800 $150 $130 -$30 $0
Note: All dollar amounts are 2008$. Assumes no additional change in demand for coal mining and natural gas drilling for 20% Clean Energy
Scenario as compared to Reference Scenario.
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Earnings

The 20% Clean Energy Scenario provides earnings of $310
million in 2020, while the Reference Scenario provides
earnings of $160 million, yielding a net increase of $140
million (see Table 3).

In Table 3, the total net earnings associated with the en-
ergy efficiency sector in the 20% Clean Energy Scenario
relative to the number of jobs created appears low. How-
ever, it is important to note that one cannot simply divide
the total net earnings by the number of jobs to arrive at
an average wage for the 20% Clean Energy Scenario be-
cause this number reflects a net change in earnings. The
average annual salary of the created jobs is roughly
$58,000. Accounting for the number of jobs created per

sector within the energy efficiency and renewable energy
economies, the weighted average annual salary of the
jobs created through the energy efficiency investments is
$52,000 and $51,000 for the renewable energy invest-
ments.*

Gross Domestic Product by State (GDPS)

In the 20% Clean Energy Scenario, Utah’s GDPS is esti-
mated to increase by about $300 million in 2020. This
compares with the Utah ski industry, which contributed
about $440 million to GDPS in 2008, suggesting that
growing the renewable energy and energy efficiency sec-
tors can play a substantial role in Utah’s economy in the
near future.

Table 4. Comparison of Net Job Impact by Sector for Reference and 20% Clean Energy Scenario

GOPB Job Projections Ongoing Jobs Impact by 2020 compared to GOPB
GOPB Projected Reference Referen_ce 20% Clean ZOI;’/r:glgfn
Industry Change 2007 to Scenario Net Scenario Energy Scenario
2020 Total Scenario Net Total

Agriculture 2,042 20 2,062 110 2,152
Oil and Gas Mining -645 430 -215 430 -215
Coal Mining -336 -20 -356 -20 -356
Construction 22,117 890 23,007 2,450 24,567
Food 30,222 10 30,232 50 30,272
Manufacturing 20,960 40 21,000 230 21,190
Oil Refining -41 0 -41 0 -41
Other Mining 273 20 293 30 303
Motor Vehicles 12,032 0 12,032 0 12,032
Wholesale Trade 13,307 50 13,357 150 13,457
Transportation and Communication 14,687 -10 14,677 -140 14,547
Services 152,984 860 153,844 2,340 155,324
Government 59,482 60 59,542 470 59,952
Retail Trade 23,210 210 23,420 970 24,180
Finance 9,742 100 9,842 280 10,022
Insurance/Real Estate 7,821 90 7,911 250 8,071
Utilities 740 40 780 -690 50
Total 368,597 2,800 371,397 6,890 375,487

Note: Job impacts in Table 3 show the changes in employment by sector by 2020 under the GOPB Baseline, and the net changes to that Baseline
under the Reference and 20% Clean Energy Scenario. It is important to note that the net changes by sector for both scenarios reflect impacts to the
projected 2020 jobs, not impacts to existing (year 2007) jobs.
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In the Reference Scenario, the GDPS is expected to in- Clean Energy Manufacturing Sensitivity Analysis
crease by $280 million in 2020, essentially the same as

the 20% Clean Energy Scenario. The findings above reflect the assumption that none of

the materials for the renewable energy developed are
manufactured in-state (e.g., wind blades and solar pan-
els). A sensitivity analysis was performed to determine
the potential economic impacts of having Utah-based
facilities manufacturing renewable energy components
for use in-state, wherein a percentage of the total
components needed for in-state renewable energy pro-
jects were manufactured in Utah: 50 percent of wind

The energy efficiency results for Reference Scenario show
a small, but negative impact to the GDPS (as shown in
Table 3). Interestingly, the substantially expanded (3-6
times more) energy efficiency measures in the 20% Clean
Energy Scenario does not have a significant net impact to
the GDPS as compared to the Reference Scenario.

Expanding Clean Energy Jobs through
Workforce Development

Trained energy efficiency professionals are needed to help

Utah achieve its goal to increase energy efficiency 20% by 2020.
A skilled workforce will be required to perform energy audits,
retrofit building and mechanical systems, and implement utility
energy efficiency programs.

The Salt Lake Community College (SLCC) is working in partner-
ship with energy efficiency experts, Rocky Mountain Power,
Questar Gas, and Utah Clean Energy to design an Energy Man-
agement Technician Program to train and educate Utah’s
growing energy efficiency industry. The program, taught by
local energy experts from related fields, will provide an Associ-  Tour and technology overview of Orrin G. Hatch Geother-
ates of Applied Science (AAS). Once the program reaches ma-  mal plant (credit: Utah Clean Energy)

turity, it is expected to graduate 25 students per year. Gradu-

ates are likely to find employment in a wide variety of disciplines, including: facility managers, energy auditors, utility
program coordinators and project managers, and control system specialists. Employers include: engineering and en-
ergy consulting firms, energy service companies, city, county and state resource management groups, industrial facili-
ties, light manufacturing, commercial real estate and multi location retail operations.

Quick Facts:

Partners Involved: Salt Lake Community College, Rocky Mountain Power, Questar Gas, Utah Clean Energy, energy effi-
ciency industry experts

Location: Salt Lake City, Utah

Program Name: Energy Management Technician Program

Program Timeline: Graduates are expected to complete the program in 14-16 months.

Other Programs: This program will compliment SLCC's continuing education programs already offered: Intro and Ad-
vanced Solar Photovoltaic Design and Installation, Energy Manager Training, Compressed Natural Gas Conversion
Training

Source: Based on communications with Lee Brinton, Salt Lake Community College January 7, 2009, and Don Jones, Jr, et al, Pacifi-
Corp, January 13, 2009. All figures are based on projections and anecdotal evidence and prior performance of other programs.
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blades, 75 percent of wind towers, 50 percent of solar PV
panels, and 0 percent of wind/gas turbines. The sensitiv-
ity analysis showed only a small increase of approximately
90 jobs (direct, indirect and induced), reflecting the rela-
tively small level of spending on Utah manufactured re-
newable energy components in the sensitivity analysis.

However, if a renewable energy manufacturing plant
were to locate in Utah or if existing plants were to retool,
it would generate far more jobs than the in-state demand
of renewable energy components modeled here. These
manufacturing facilities could create a new export indus-

try for Utah’s economy, while also supplying components
to in-state renewable energy projects, helping to keep
more money in Utah’s economy.

Other states are starting to experience the economic ef-
fects of new renewable energy manufacturing facilities,
such as the new Vestas facilities in Colorado.®® If Utah
were to attract similar manufacturing facilities, our econ-
omy could reap added economic benefits of the jobs,
beyond the 7,000 net new jobs created in the 20% Clean
Energy Scenario.

Windfall of New Jobs for Colorado

Denmark-based Vestas is investing $680 million in Colo-
rado to build four wind turbine manufacturing plants, and
big investments mean big jobs.1

A blade factory in Windsor, Colorado is employing 464
people as of March 2008, and a new blade factory and a
nacelle assembly factory in Brighton (15 miles outside of
Denver) will bring 1350 additional jobs to the State.” The
nacelle factory will be Vestas’ first in the USA. By 2010,
Vestas will employ 2,450 workers to produce wind tur-
bine components at the new facilities.’

Colorado Governor Bill Ritter attributes Vestas’ decision

Vestas blade manufacturing facility (Credit: Vestas)

to locate manufacturing facilities in Colorado to easy access to rail and highways, a highly skilled work force, a suppor-
tive business climate, and to a strong dedication to growing Colorado’s New Energy Economy from state and local
leaders. Access to a large pool of qualified workers was another important factor selecting Brighton. The decision to
establish manufacturing in Brighton follows a thorough placement analysis conducted in cooperation with the Office
of Economic Development and International Trade, Metro Denver and Upstate Colorado.

Quick Facts:

Jobs created: 464 as of March 2008; 2,450 expected by 2010

Company: Vestas American Wind Technology, Inc.
Location: Colorado

Total investment: $680 million

New manufacturing plants: 4

Equipment produced: 3,600 blades, 1,400 nacelles, and 900 towers per year

'Vestas' wind-power plan more than bluster: Danish company will bring 2,450 jobs to Colo.. David Milstead. August 16™ 2008.
http://m.rockymountainnews.com/news/2008/aug/16/wind-power-plan-more-than-bluster/

2Wind Turbine Maker Vestas To Add 1,350 Colo. Jobs. CBS 4 Denver. August 16, 2008. URL: http://cbs4denver.com/seenon/

vestas.colorado.wind.2.796234.html
3 See note 1.
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Gas Drilling and Coal Mining Sensitivity Analysis

A sensitivity analysis was performed around the assump-
tion that there would be no additional impact to the
natural gas drilling and coal mining sectors under the 20%
Clean Energy Scenario as compared to the Reference Sce-
nario. The sensitivity analysis showed significant impacts
to the results if the decrease in Utah demand for natural
gas was not met by regional export demand and coal use
did not remain constant at our existing plants. The num-
ber of net jobs for the 20% Clean Energy Scenario would
decrease by 1,700 jobs, resulting in 5,200 net ongoing
jobs over the GOPB Baseline and 2,420 net ongoing jobs
over the Reference Scenario (as opposed to 6,890 and
4,100 more net jobs,

GDPS would decrease by $350 million, resulting in net
GDPS of -$50 million compared to the GOPB Baseline, and
a net GDPS of -$330 million compared to the Baseline
Scenario (compared to $300 million and $20 million
more, respectively).®

The impact to the coal mining sector would be minimal
since no coal plants were decommissioned in either sce-
nario, and over 90% of existing resources are still required
to meet the projected sales demand in 2020. The impact
of that slight decrease in demand results in an additional
loss of 70 projected jobs by 2020 compared to the GOPB
baseline in the coal sector, and loss of $10 million to
earnings and $20 million to GDPS.

respectively, as re-
ported above). The
earnings for the 20%
Clean Energy Scenario
would decrease by
$150 million, resulting
in net earnings that
are $S160 million over
the GOPB Baseline,
and no net difference
above the Reference
Scenario (as opposed
to $310 million and
$140 million over,
respectively). Finally,

Utah natural gas providers
have good access to regional
markets and demand for natu-
ral gas is rising, and will likely
continue to do so until at least
the year 2020 as more electric
utilities look toward natural
gas as a baseload and system
balancing resource that has a
lower carbon footprint than
coal. Therefore, thereis a
strong case to be made that
any decrease in Utah demand
for natural gas would be off-
set by regional demand.

Blundell employees give a tour of Blundell Geothermal Plant

Salt Lake Community College students help install solar panels at a low income

house in Kearns, Utah as part of a PV Solar training course at the College.

Workers finalize the installation of the first wind turbine base at the Milford Wind
Farm located in Milford, Utah.
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Discussion

The Spectrum of Clean Energy Jobs

The jobs generated by these clean energy projects are
varied and span the spectrum of new and existing profes-
sions — from researchers, architects, and high-tech engi-
neers to technicians, building contractors, installers, and
manufacturers. Traditional careers, such as accountants,
attorneys, contractors, architects, electricians, plumbers,
and construction managers also contribute significantly to
these sectors, and the need for these professions will
continue to grow to support the growing clean energy
economy.63 New clean energy training programs at high
schools, applied technology colleges, community colleges,
and universities will aid in preparing a robust, competitive
workforce, representing additional opportunities to jump-
start and revitalize our economy and educational system.
Pursuing the 20% Clean Energy Scenario generates more
jobs than the Reference Scenario due to the labor- and
material-intensive nature of widespread renewable en-
ergy and energy efficiency projects. In addition, as busi-
nesses, residents and communities as use energy more
efficiently and reduce their energy consumption more
money stays within the local economy, generating local
jobs.

A New “Cash Crop”: Clean Energy for
Rural Economic Development

The jobs and economic development resulting from the
20% Clean Energy Scenario would very likely provide a
significant benefit to Utah’s rural communities, farms,
and ranches due to the fact that Utah’s renewable energy
resources are largely located throughout Utah’s rural
communities. Landowners within these communities
have the opportunity to tap into a new “cash crop” in the
form of land-lease payments for wind turbines, while still
keeping the majority of their land open for farming or
grazing. Local governments, counties, and schools can
benefit from property tax revenues paid by renewable
energy developers. On a smaller scale, distributed re-
newable generation and energy efficiency can help farm-
ers and ranchers save energy and money, thereby reduc-
ing operating costs. Furthermore, new developments
offer the opportunity to employ local labor and generate
new high-paying jobs. Similar opportunities extend to
Utah’s Native American communities, which can benefit
immensely from on-site renewable energy projects, dis-
tributed generation, and improved energy efficiency

measures. The promising geothermal project, Shoshone
Renaissance, for the Northwestern Band of the Shoshone
Tribe in Box Elder County, Utah, is an excellent example
of great potential for renewable energy to generate new
prosperity for Utah’s tribal communities.

Additionally, Utah’s rural agricultural communities pre-
sent a great opportunity to save energy and keep dollars
in the local economy by increasing energy conservation
and energy efficiency. Agricultural operations not only
benefit from renewable energy developments, but they
are also poised to reap significant benefits from increased
use of more energy efficiency technologies and practices,
which can help reduce energy costs. Existing state, fed-
eral, and utility incentives can help offset the initial up-
front costs and help owners reap the long term benefits
of energy savings.

Economic Development Opportunities in the
Clean Energy Economy

Energy-related jobs currently represent a relatively small
portion of Utah’s total employment, and the sector has
undergone notable transformations over the past cen-
tury, with a shift from extraction to systems and services.
Renewable energy and energy efficiency are a small, yet
growing, fraction of Utah’s energy sector. As the energy
market continues to change, Utah has tremendous poten-
tial to expand and foster new employment and business
activity in these sectors.

The clean energy economy is by nature more dispersed,
with renewable energy and energy efficiency projects and
development potential distributed across numerous
counties, cities, and towns. To this extent, clean energy
industries provide an additional economic benefit known
as import substitution. Import substitution occurs when
externally produced goods and services, especially basic
necessities such as energy, food, and water, are replaced
by those that are produced locally. By doing so, local
communities can put their money to work within their
boundaries. Energy is one of the largest externally-
produced goods for many local economies — particularly
in rural areas. With few exceptions, most energy dollars
are sent out of local economies. Keeping this money
within the community can have significant positive im-
pacts, including increased demand for locally produced
goods and services.

29



Shoshone Tribe’s Deep Connection to the
Earth Yields Profits

The Northwestern Band of Shoshone Economic Develop-
ment Corporation (“NWB EDC”), through its division
Shoshone Energy, is developing several large geother-
mal projects in the Western U.S. On October 2, 2008,
the NWB EDC broke ground on the first phase of a 96
MW utility-scale geothermal power plant in Box Elder
County, Utah. The project, aptly named Shoshone Ren-
aissance, is slated to generate close to $100 million a
year for the Shoshone Tribe once all three phases are
complete.’

Leasing the land from local farmers, the tribe will tap

into the earth's geothermal energy. Shoshone Renais- Shoshone Energy geothermal project groundbreaking
sance is being built in three phases of 32 MW each, with (¢redit: Sara Baldwin, Utah Clean Energy)

Phase | commercial operation date scheduled for May

2010; Phase Il in 2011; and Phase Il reaching operation

by 2012. The tribe negotiated a 30-year power purchase agreement with Riverside, California, for all three phases.
The project will provide enough power to supply 30% of Riverside’s base load electricity needs, or approximately
67,200 homes.”

The Shoshone are partnering with Idatherm and Ireland’s LotusWorks to develop the plant, and Meridian Investments
of Boston to secure financing. Michael Devine, CEO of The Shoshone Nation, says that geothermal energy will provide
strong economic development.3 That will improve health care, housing, and education for the Shoshone tribe.*

Quick Facts:

Jobs Created: 200 construction, 25 operations and maintenance
Company: Shoshone Energy

Location: Brigham City, Utah

Project name: Shoshone Renaissance

Resource technology: Geothermal

Estimated project cost: $450 million’

Annual revenue: Projected to be approximately $100 million
Total capacity: 96 MW

'Phone conversation with David Olive, General Manager, Shoshone Energy, January 14, 2009.
2 .

Ibid.
3 Shoshone: Poised for prosperity. Rick Egan. May 4, 2008. http://www.youtube.com/watch?v=IXct3Lf ea0 .
* Shoshone Tribe drilling for geothermal energy. Alex Cabrero. October 1, 2008. http://www.ksl.com/?nid=148&sid=4415383.
> Working with Mother Earth / Shoshone Nation breaks ground on geothermal plant in Honeyville. Di Lewis. October 3, 2008.
http://www.standard.net/live/news/144827 .
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For example, a recent economic study conducted by Utah
State University shows that of the over $32.1 million in-
vested in the Spanish Fork Wind Power Project, the pro-
ject generated an economic benefit of more than $4 mil-
lion to the economy and will provide ongoing payments
to landowners, property tax revenues to Utah County and
revenues to the Nebo School District, as well as create
new jobs in the community.64

On a similar level, energy efficiency is an energy resource
that stimulates significant local investments to provide
the necessary labor and equipment needed to retrofit an
existing building or increase the efficiency in new con-
struction. According to a recent study by Management
Information Services, conducted for the American Solar
Energy Society, the “largest number of jobs that will be
created in the [clean energy] sectors are related to

Spanish Fork Wind Turbines Generate Power
and Profits in Utah

In 2008, Utah'’s first commercial wind power develop-
ment finally came to life in Spanish Fork, Utah, generat-
ing power and profits for the local economy.

The Spanish Fork Wind Power Plant was originally de-
veloped by Heber-based Wasatch Wind and then sold
to Edison Mission Energy. Rocky Mountain Power is
buying the power under a 20-year power purchase
agreement.

The project provides 18.9 megawatts (MW) of generat-
ing capacity and is capable of providing power to ap-
proximately 6,000 homes." In addition to new jobs, the
project provides lease payments to landowners and

increased property tax revenues to Spanish Fork City,

Spanish Fork construction site. (credit: Sara Baldwin, Utah

Utah County, Central Utah Water Conservatory District cjean Energy)

and the Nebo School District.

Quick Facts’

Jobs Created: 36 construction, 7 operation & maintenance

Project: Spanish Fork Wind Power Plant

Companies involved: Wasatch Wind, Rocky Mountain Power, & Edison Mission Energy

Location: Spanish Fork, Utah

Resource technology: Wind, Nine Suzlon S-88 turbines
Estimated project cost: Just over $32.1 million
Estimated lease payments to landowners: $74,000/year

Estimated property tax revenues for Utah County: $112,000
Estimated revenues to Nebo School District: $84,000/year

Total capacity: 18.9 MW

!Jens Dana. Spanish Fork hosting festivities to celebrate completion of wind farm. Deseret News. 5 September 2008. URL: http://

deseretnews.com/article/1,5143,700256414,00.html

2 Draft Report: “Generating Economic Development from a Wind Power Plant in Spanish Fork Canyon, Utah: A Case Study and
Analysis of State-Level Economic Impacts”. Sandra Reategui, National Renewable Energy Laboratory and Cathy L Hartman, Ph.D.
and Edwin R. Stafford, Ph.D., Center for the Market Diffusion of Renewable Energy and Clean Technology, Jon M. Huntsman

School of Business Utah State University. 19 August 2008.
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energy efficient construction and green buiIdings."65

New and existing buildings in both rural and urban set-
tings present a great opportunity for energy savings and
job creation. In addition to providing work for those liv-
ing in Utah’s growing cities, employment related to these
basic energy efficiency improvements can generate much
-needed rural economic development. Employing more
energy efficiency in Utah’s building sector (both new con-
struction and retrofits) is a strategy to stimulate Utah’s
housing market and put Utahns back to work. Again,

keeping money circulating in the local economy helps
Utah businesses and stimulates new jobs that cannot be
outsourced.

Overall, growing Utah’s energy efficiency and renewable
energy sectors will increase the scale and diversity of lo-
cal economic development and local jobs, while creating
additional benefits and opportunities for education and

an improved quality of life for Utahns. Additionally, the

Clean Energy Scenario provides significant water savings
and reduction of greenhouse gas emissions.

Cost-Effective, Low-Income Clean Energy
Housing

Salt Lake City is home to several low-income housing pro-
jects that feature a suite of energy efficiency measures
combined with solar electric systems — the residents enjoy
low rental fees and low utility bills, which helps them save
money while reducing their energy impact. In 2007, the
LaPorte Group, a Salt Lake City-based property manage-
ment and construction firm, transformed the historic
Stratford Hotel (ravaged in a fire) into a 46-unit apartment
building dedicated to low-income residents designed to
keep the cost of living down for the residents. The apart-
ments feature rooftop photovoltaic solar panels (1 kilo-
watt per apartment), thick insulation, high-efficiency EN-
ERGY STAR appliances and energy-efficient windows.

The LaPorte Group took advantage of a combination of
state and federal tax credits and incentives make the reno-
vations cost effective, including tax credits for low income

Solar PV units on roof of Ashby Apartments in Salt Lake City
(credit: LaPorte Group)

housing, renewable energy and solar credits, along with Rocky Mountain Power rebates for energy efficient thermo-

stats, furnaces, windows and ENERGY STAR appliances.

Quick Facts:

Average Utility: $15 per month. The average utility cost for the same type of unit without such upgrades is $45.
Investment: LaPorte invests about 15 — 18 percent of the total renovation costs. The rest is covered by numerous fed-

eral and state tax credits and incentives.

!salt Lake Tribune, July 7, 2008 article: Budget, Earth Friendly (pg D12° Interview with Ben Logue — Owner, LaPorte Properties

2 Ibid
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Distinct Investment Strategies

As noted in the Investment Section on page 18, the 20%
Clean Energy Scenario and Reference Scenarios reflect
two very distinct investment strategies to meet long-term
energy needs and growth projection in Utah. The 20%
Clean Energy Scenario entails higher up-front capital costs
with significantly lower ongoing fuel costs, along with in-
creased energy savings from increased energy efficiency
measures. The Reference Scenario, alternatively, entails
lower capital costs but considerably larger ongoing fuel
costs. The energy efficiency in this scenario provides sav-
ings, but not nearly as much in a higher efficiency sce-
nario. The clean energy investment strategy arguably
reduces the exposure to volatile fuel costs and future car-
bon costs. The energy efficiency measures considered in
the 20% Clean Energy Scenario are among the most cost-
effective new resources available, and renewable energy
is becoming increasingly cost-competitive with new re-
sources on a levelized-cost basis. A comprehensive risk—
benefit analysis of the two scenarios would provide addi-
tional quantifications to determine the overall impacts to
Utah consumers and businesses.

Conclusion

The 20% Clean Energy Scenario is estimated to create
nearly 7,000 more net ongoing jobs by 2020 than the
GOPB Baseline predicts. For a similar level of investment,
the 20% Clean Energy Scenario results in a net increase of
4,100 jobs, $140 million of annual earnings and a $20 mil-
lion annual increase in GDPS relative to the Reference
Scenario. The increase in jobs is due to the investments
in renewable energy resources, designing, building and
retrofitting energy efficient homes and businesses, and
local spending of energy bill savings. Furthermore, the
20% Clean Energy Scenario provides a hedge against vola-
tile fuel costs and future risks and uncertainties in a rap-
idly changing energy market.

This study presents a modest share of Utah’s potential for
new clean energy development, suggesting that the 20%
Clean Energy Scenario is an excellent first step in meeting
Utah’s growing energy demand while mitigating risks to
Utah businesses and citizens.

A pioneering spirit, leadership, and aggressive programs
and policies to advance energy
efficiency and renewable energy
will help make Utah a leader in
the new clean energy economy,
while generating new high-
quality jobs that cannot be out-
sourced and new economic de-
velopment in Utah’s rural and
urban areas.

This report demonstrates that
the creation of a clean energy
economy in Utah will create more
net ongoing jobs, more net an-
nual earnings and comparable
net GDPS by the year 2020 than
the Reference Scenario through
meeting our state’s ambitious but
achievable energy efficiency and
renewable energy goals.

A massive wind turbine is lifted for installation at the Milford Wind Farm construction site. This wind project will be the

largest renewable energy facility in Utah.
Photo Credit: Rob Adams
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The 20% Clean Energy Scenario Saves Water and Reduces Carbon Emissions

The 20% Clean Energy Scenario uses less fossil fuel as compared to the Reference Scenario and thus significantly re-
duces carbon dioxide emissions associated with the burning of fossil fuels and the use of water needed to cool power
plants. The graphs below show the carbon dioxide emission reduction and water savings in the electricity sector for
the 20% Clean Energy Scenario as compared to the Reference Scenario. Both water consumption and carbon dioxide
emissions are each reduced by approximately 22% as compared to the Reference Scenario. The water calculations ac-
count for water consumption in both fossil fuel facilities and renewable energy facilities. The 20% Clean Energy Sce-
nario water savings are 3.4 billon gallons in 2020 which is equivalent to over 40% of Provo, Utah’s 2008 residential
water consumption. Carbon dioxide emissions in 2020 are reduced by nearly 5 million metric tons in the electricity
sector alone; direct use natural gas savings will contribute to additional greenhouse gas reductions beyond those cal-
culated here.

Figure 1 Utah Electricity Sector Carbon Emissions Figure 2 Utah Electricity Sector Water Consumption

Notes: Annual carbon dioxide emissions were calculated by multiplying each energy sources’ average emission factor
by the sources’ projected annual output in GWH. Emission factors were derived by multiplying the source’s average
heat rate by its carbon coefficient. The average Utah heat rate for coal was provided by Michael Vanden Berg, Utah
Geological Society. Carbon coefficients can be found in Tables 6-2 and 6-6 EIA, Documentation of Admissions of
Greenhouse Gases in the United States for 2006, October 2008. URL: http://www.eia.doe.gov/oiaf/1605/ggrpt/
documentation/pdf/0638(2006).pdf.

Annual water consumption by energy source was calculated by multiplying each energy sources’ average water usage
factor by the sources’ projected annual output in GWH. Water usage factors for electricity resources were provided
by Stacy Tellinghuisen of Western Resource Advocates. Residential water usage data can be found in Department of
Natural Resources, Utah Division of Water Resources. “Municipal & Industrial Water Supplies Studies, Utah State
Summary”, 2000, p. 12-13. URL: http://www.water.gov/m&i/pdf.
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_Next Steps and Exploring the Frontier

While Utah’s clean energy goals are a good first step in
the right direction, Utah needs a comprehensive and col-
laborative statewide effort to significantly expand the
adoption of energy efficiency and renewable energy out-
lined in the 20% Clean Energy Scenario and reap the asso-
ciated economic development benefits. Utah must ramp-
up efforts to stay competitive with rapidly growing na-
tional and global clean energy markets and attract new
industries. Additionally, stakeholders from all sectors
need to work together to overcome the remaining barri-
ers and capitalize on existing opportunities. The following
actions are critical to Utah’s °

the utilities. Removing these barriers drives economic
development, creates new jobs, and encourages adoption
of clean energy across the state.

Train Utah’s Clean Energy Workforce

A trained workforce is essential to achieving the 20%
Clean Energy Scenario. In 2009, the Utah Department of
Workforce Services, state institutions of higher education,
Utah utilities, Utah Clean Energy and the Governor’s Of-
fice of Economic Development commenced an initiative
to expand and train Utah’s clean energy workforce. This
e initiative is a tremendous first

success in the clean energy
sector:

Accelerate Energy Efficiency
Retrofits and New High
Performance Building

Today, Utah stands poised to
capitalize on the clean energy

frontier, and the future is well
within reach.

e step that warrants the long-
term attention and dedication
from all parties. Developing
the training, certification, and
educational forums to provide
the skills and expertise for

Utah can put its builders and
contractors to work retrofit-
ting existing homes and buildings, while mining the
state’s vast energy efficiency potential, which is hidden
within inefficient buildings across the state. Utah should
develop a comprehensive energy retrofit program that
capitalizes on federal and utility incentives to retrofit at
least 50% of the state’s homes and buildings by 2015. For
new construction, Utah must adopt the most current en-
ergy code (International Energy Conservation Code 2009),
enforce energy code compliance uniformly, and develop
programs to encourage beyond-code construction.

Demonstrate Government Leadership

From the executive branch to the local city zoning and
planning commissions, elected officials must demonstrate
commitment and leadership with respect to clean energy
policies and investments. Renewable energy and energy
efficiency industries, projects, and manufacturing facili-
ties are consistently drawn to areas where government is
leading the way.

Remove Regulatory and Policy Barriers

Clean energy industries, businesses, and utilities all face
regulatory and policy barriers to increased energy effi-
ciency and renewable energy development in Utah.
Elected officials, regulators, utilities, consumer interest
groups, and businesses must work together to proactively
address these barriers and foster a business-friendly
environment that also meets the needs of consumers and

o efficiency and renewable en-
¢ ergy will stimulate Utah’s
economy, put people to work, and meet the workforce
demands of Utah businesses.

Expand Public Education and Outreach

Informed consumers and business owners are much more
likely to make educated energy decisions. Utah should
expand existing public education efforts to help make
energy efficiency and renewable energy a part of main-
stream consumer awareness and help inform energy deci-
sions and habits.

Adopt Competitive Incentives and Policies

Utah’s current state and utility incentives for energy effi-
ciency and renewable energy play an important role in
spurring the adoption of clean energy; however, Utah
should continue to identify and adopt policies, programs,
and incentives to attract clean energy industries and pro-
jects in order to become competitive with surrounding
states. Some examples of incentives and policies include
financial payments, tax credits, utility rebates, feed-in
tariffs, firm clean energy portfolio standards, expedited
permitting and model ordinances, and property tax parity
with other energy resources.

Enable Innovative Financing

Just as mortgages facilitate home ownership, innovative
clean energy financing mechanisms enable more Utahns
to adopt renewable energy and energy efficiency by
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removing the up-front cost barrier. Unlike other energy
resources, renewables and efficiency are fuel-free re-
sources that have higher up-front capital investments but
no long-term fuel investments; as such, they require
unique financing options. Utah should remove institu-
tional barriers to clean energy financing and adopt crea-
tive mechanisms that have been successful in other
states. Examples include third party financing for large-
scale renewable energy projects, lease options for dis-
tributed generation, longer-term financing for industrial
energy efficiency measures, and municipal-level property
assessed clean energy financing for the residential and
commercial sectors.

Utah’s Clean Energy Future

While not exhaustive, the aforementioned actions and
policy measures can be implemented immediately with
today’s technologies and resources. Widespread adop-
tion of energy efficiency and renewable energy will en-
able Utahns across all sectors to reap the benefits of
these technologies, while broadly expanding Utah’s eco-
nomic opportunities. Rather than lag behind other states,
Utah can proactively recruit and develop clean energy
industries and projects. Indeed, Utah’s resourcefulness
and pioneering spirit, along with a unified commitment
and clean energy goals, provide a strong foundation upon
which to build the state’s clean energy economy. Today,
Utah stands poised to capitalize on the clean energy fron-
tier, and the future is well within reach.
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-Appendix A

Acronyms and Abbreviations

Btu ........uu... British thermal unit

CCNG........... combined cycle natural gas
CFL.ccuuceerenne compact fluorescent light-bulb

CSP ..crvenranns concentrating solar power
Cco2............. carbon dioxide

Co-0ps ........ Rural electric cooperatives
DSM............ demand-side management
DOE.......c.... (United States) Department of Energy

EDCUtah..... Economic Development Corporation of Utah

=] S energy efficiency

EE/RE.......... energy efficiency and renewable energy
GDPS .......... Gross Domestic Product by State
GW......ceeueee Gigawatt

GWh............ Gigawatt-hour

GOPB.......... Governor’s Office of Planning and Budget
[ 5 P10 IR water

HVAC.......... heating, ventilation, air-conditioning and cooling
IMPLAN ...... IMpact analysis for PLANning
IRP..ccuueenenens Integrated Resource Plan

KW...coveeuneeee kilowatt

kWh............ kilowatt-hour

Munis ......... municipal electric utilities

MW ....ccceeeee Megawatt

MWh .......... Megawatt-hour

O8&M .......... operation and maintenance
PV.covrrrrrnnnns Solar Photovoltaic

PSC..ccceeuneen Public Service Commission

QGC............ Questar Gas Company

RIMS........... Regional Impacts Model, State of Utah
RMP............ Rocky Mountain Power

SCNG .......... Simple Cycle Natural Gas

SWEEP......... Southwest Energy Efficiency Project

T&D...ccuvueeee transmission and distribution

UREZ........... Utah Renewable Energy Zones
USTAR......... Utah Science Technology and Research Initiative
WGA........... Western Governors Association

Definition of Terms

Anaerobic digestion (bio-digesters): A biochemical proc-
ess in which particular kinds of bacteria digest biomass in
an oxygen-free environment to break down complex or-
ganic wastes in stages, resulting in the production of bio-
gas. The biogas can then be used to generate heat and
electricity.

Capacity factor: The ratio of the electrical energy pro-
duced by a generating unit for the period of time consid-
ered to the electrical energy that could have been pro-
duced at continuous full power operation during the

same period.

Capacity value: The capacity value is the percentage of
nameplate capacity that, for planning purposes, is relied
upon to meet peak demand. For this analysis, all capacity
values were used to determine the contribution to the
State’s growing capacity demands of the aforementioned
resources.

Capital costs: A one-time setup/construction cost of a
plant or project, after which there will only be recurring
operational or running costs.

Concentrating solar power (CSP): A solar energy conver-
sion system characterized by the optical concentration of
solar rays through an arrangement of mirrors to generate
a high temperature working fluid. Concentrating solar
power may also refer to a system that focuses solar rays
on a photovoltaic cell to increase conversion efficiency.

Demand-side management (DSM): Demand side man-
agement consists of utility policies, programs and meas-
ures that are designed to control and reduce energy use
and demand by residential, commercial and industrial
customers. DSM reduces energy consumption while pre-
serving or improving the quality and service of delivered
energy, and the comfort of energy customers. Examples
of DSM include utility rebate and shared savings activities
for the installation of energy efficient appliances, lighting
and electrical machinery, and weatherization materials. In
addition, this category may include all other activities
such as thermal storage, time-of-use rates, fuel substitu-
tion, measurement and evaluation, and any other utility-
administered demand-side activities designed to reduce
demand and/or energy use.

Energy efficiency: A means to reduce demand for energy
of any type, generally through substituting more ad-
vanced technological equipment or alternative practices,
while providing the same (or better) quality products and
services. Common energy efficiency measures include
high efficiency appliances, lighting, heating and cooling
systems, improved insulation, day-lighting, and advanced
building controls, efficient building design, advanced elec-
tric motor drives, and heat recovery systems.

ENERGY STAR®: A government-backed labeling program
that identifies superior energy efficiency ratings in a myr-
iad of products including; office equipment, home appli-
ances, electronics and buildings.
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Gasification: A method for converting coal, petroleum,
biomass, wastes, or other carbon-containing materials
into a gas that can be burned to generate power or proc-
essed into chemicals and fuels.

Gross Domestic Product by State (GDPS): The value of
final goods and services produced by the labor and prop-
erty located in a state; it is the state counterpart to the
national Gross Domestic Product.

Import substitution: When externally produced goods
and services are replaced by those that are produced lo-
cally, especially basic necessities such as energy, food,
and water.

Integrated Resource Plan (IRP): A 10-year plan filed with
the Public Service Commission that outlines how the util-
ity will meet anticipated long-term customer needs. The
plan evaluates a full range of options that a utility has to

provide adequate and reliable service to electric consum-
ers at the least cost and risk to the consumer.

Investment costs: The amount of money expended in an
investment.

Job: Sufficient wages to employ one person full-time for
one year.

Pyrolysis: The thermal decomposition of biomass at high
temperatures (greater than 400° F, or 200° C) in the ab-
sence of air. The end product of pyrolysis is a mixture of
solids (char), liquids (oxygenated oils), and gases
(methane, carbon monoxide, and carbon dioxide) with
proportions determined by operating temperature, pres-
sure, oxygen content, and other conditions.

Renewable energy: Energy resources that are naturally
replenishing but may be flow-limited. They are virtually
inexhaustible in duration but limited in the amount of
energy that is available per unit of time. Renewable en-
ergy resources include: biomass, hydro, geothermal, so-
lar, wind, ocean thermal, wave action, and tidal action.

Definitions of Key Energy Units
Btu: British Thermal Unit. Unit of energy measurement,

namely the quantity of heat required to raise the tem-
perature of one pound of water by one degree

Fahrenheit.
Kilowatt: Unit of electric power equal to one thousand
watts.

Megawatt: Unit of electric power equal to one million
watts.

Gigawatt: Unit of electric power equal to one billion
watts.

Kilowatt-hour (kWh): A measure of electricity equivalent
to one kilowatt of power expended for one hour. The av-
erage Utah household consumes 9,650 kWh of electricity
per year.

MWH: Unit of electricity equal to one thousand kilowatt-
hours.

GWH: Unit of electricity equal to one million kilowatt-
hours.

Therm: Unit of natural gas measurement, equal to
100,000 Btus and approximately equivalent to the energy
content of 100 cubic feet of natural gas. The average
Utah household consumes about 800 therms of natural
gas per year.

Decatherm: Unit of natural gas measurement equal to 10
therms or one million Btus.
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-Appendix B

Summary of Assumptions and Model Inputs

Table B1: Cost and Performance Assumptions for New Generating Facilities (2008 dollars)

2 PacifiCorp 2007 IRP Update

& PacifiCorp 2007 IRP

4 MacifiCorp 2007 IRP and PacifiCorp 2008 |RP

4 5NL Hinancial List of PachCorp's Uperating Fower Flants AW/

S PacifiCorp data reguest. Response from Pete Eelkima, July 8, 2008.

1 Energy Information Administration, Form 861 and Table 2. http://www.eia. doe.gov/cneaf/electricitg/esr fesr_sumhtml

Natural Gas Solar Biomass
Combined Wind CSP with Geo-thermal Anaerobic
Simple Cycle Residential ~ Commercial Solid o Landfill Gas
Cycle Storage Digestion
Capacity Value 100% 100% 20%" 75.00% 75% 100% 100% 100% 100% 100%’
Out-of-State Capacity Factor 38%”
In-State Capacity Factor 5% 56%" 29%’ 16%’ 16%’ 47% 96%' 80%" 80%" 80%"
Capital Cost (5) $1040° $1,504 $2268° $10,000° $7,500° $4350° $5038° $3750" $5000° $1600*
Capital Cost 2010-2014 ($) $9025° $6219°
Capital Cost 2015-2019 ($) $6983° $4670°
Capital Cost 2020 ($) - - - $5404° $3658° - - - - -
Fixed O&M ($/kW-yr) $6.28" $16.92" $32.28" $100° $100° $32.10° $23.10° $83.00" $0.00" $0.00"*
Variable O&M (($/kW-yr)) $10.86° $2.60" $0.00" $0.00° $0.00° $3.10" $5.50" $11.00* $17.00" $17.00"
Fuel Cost ($) $8.63 $8.63 $1.00°* $2.00°* $2.00°
Heat Rate (BTU/kWh) 9647" 8869° 15,750" 13,000" 13,500
Plant Size (MW) 79° 222°
Fuel Cost in 2020 ($) $8.63 $8.63
Notes
1 PacifiCorp 2007 IRP
2 PacifiCorp 2008 Integrated Resource Plan Public Meeting, May 22, 2008, p. 28. http://www.pacificorp.com/File/File81689.pdf.
3 LizBrown, National Renewable Energy Lab, Memo to PacifiCorp, June 16, 2008
4 Renewable Energy Transmission Initiative, Phase 1a, Final Report, May 2008, Black & Veatch Project: 149148. Prepared for RETI Coordinating Committee, RETI Stakeholder
Steering Committee.
5 "Assessment of Long-Term, System-Wide Potential for Demand-Side and Other Supplemental Resources," Quantec prepared for PacifiCorp, July 11, 2007.
http://www.pacificorp.com/File/File75533.pdf, http://www.pacificorp.com/File/File75534.pdf
6 Assumes commercial PV cost of $7,500/KW and $10,000/KW in 2008 for commercial and residential pv (which are based on several phone calls to local installers)and a
5% decrease in cost from 2008-2020 ("Letting the Sun Shine on Solar Costs: An Empirical Investigation of Photovoltaic Cost Trends in California,"Ryan Wiser, Mark Bolinger,
Peter Cappers, and Robert Margolis, January 2006; Download from http://eetd.lbl.gov/EA/EMPWiser and Bollinger).
7 Mark Bolinger and Ryan Wiser, Berkeley Lab (LBNL), Memo entitled "Comparison of AEO 2008 Natural Gas Price Forecast to NYMEX Futures Prices," January 7, 2008.
Table B2: Utah Electricity Portfolio Assumptions
PacifiCorp's % | Utah's % of total PacifiCorp | Utah's % of total PacifiCorp | GWh- 2007 |Utah's Projected Sales Growth| Reference Energy Efficiency Planning Line lpsses
of Utah sales System Sales Syatem Coincigental Peak | Utah Available after Dermand Side Case: Percertage of sales mer | Reserves
Demand Capacity Energy Management through DSMin 2020
81%" 423* 473" 31104 F 2.7%° 754" 123 10%°
Notes
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Table B3: Reference Scenario: Year 2020 New Investments in the Electricity Sector--Inputs
for the Model

Capacity
Developed | Capital (Million| O&M (Million | Fuel (Million | Total (Million

(MW) 20065) 20065) 20065) 20065)
In-State Utah Utah Investment
Wind 0 N $1 N s1
Residential Solar PV 0.1 S0.3 S0.1 SO SO
Commercial Solar PV 0 S0.5 S0.2 SO S1
Solar CSP 0 S0 SO SO SO
Geothermal 0 S0 S5 SO S5
Solid Biomass 0 SO SO SO SO
Anaerobic Digestion
Biomass 0 S0 SO SO SO
Landfill Gas Biomass 0 SO S1 S2 S3
Simple Cycle Natural Gas 0 SO o) SO SO
Combined Cycle Natural Gas 0 S0 S36 S458 $494
Sub-Total Utah Investment 0 S1 $44 $460 $504
Out-of-State Investment
Out of State Wind 0 S0 $30 SO S30
Ouf of State Combined
Cycle Natural Gas 0 SO S30 $382 $412
Out of State Front Office
Transactions 1004 N/A N/A N/A S0
Sub-Total Out of State
Investment 1004 SO $60 $382 $442
Total Investment 1004 S1 $104 $841 $946

Note: Grayed out areas are not inputs and are presented for completeness. Out of state resources are not modeled and are not
an input. Fuel investments are modeled in this scenario to capture the economic development related to increased fuel demand
from natural gas plants.
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Table B4: 20% Clean Energy Scenario: NET Year 2020 New Investments in the Electricity Sector
Compared to Reference Scenario--Inputs for the Model

Net Capacity
Developed Net Capital Net O&M Net Fuel (Million Net Total
(MW) (Million 2006$) | (Million 2006%) 2006%) (Million 2006%)

In-State Utah Investment

Wind 38 S86 S14 SO $100
Residential Solar PV S7 S1 S0 S8
Commercial Solar PV S24 S7 SO S31
Solar CSP 0 S0 S5 S0 S5
Geothermal 22 S111 S13 SO S124
Solid Biomass 1 Y1 S1 S1 S6
Anaerobic Digestion Biomass 1 S5 S1 S1 S7
Landfill Gas Biomass 0 SO S1 S1 S2
Simple Cycle Natural Gas o) s1 $3 sS4
Combined Cycle Natural Gas o) -$36 -$458 -$494
Total In-State Utah Investment $70 $236 S7 -$451 $243
Out-of-State Investment

Wind 40 $90 -$9 SO S81
Combined Cycle Natural Gas 0 S0 -S16 -$199 -§214
Front Office Transactions -1004 N/A N/A N/A )
Sub-Total Investment -964 $90 -824 -$199 -$133
Total Investment -894 $326 -$17 -$650 -$342

Note: Grayed out areas are not inputs and are presented for completeness. Out of state resources are not modeled and are
not an input, nor are the impacts to decreased fuel use since demand for Utah natural gas is assumed to stay constant.
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Table B5: Year 2020 Energy Efficiency Savings and Investments --Inputs for the Model

Reference Scenario 20% Clean Energy Scenario
Savings in 2020 Investments in 2020 | Savings in 2020 (Million Investments in 2020
(Million 2006 $) (Million 2006 $) 2006 $) (Million 2006 $)
Net over Net over
Total Total Total Reference Total Reference
2007 Reference electric utility (DSM) $181.2 $119.7 $181.2 $0.0 $119.7 $0.0
2007 Reference gas utility DSM $60.1 $16.6 $60.1 $0.0 $16.6 S0.0
Expanded electric utility DSM $0.0 $0.0 $78.5 $78.5 $51.9 $51.9
Expanded gas utility DSM $0.0 $0.0 $68.6 $68.6 $21.9 $21.9
Upgrade building codes $0.0 $0.0 $169.8 $169.8 §135.3 $135.3
Residential Energy Conservation Ordinances
(RECOs) $0.0 $0.0 $31.2 $31.2 $14.3 $14.3
Lamp standards $0.0 $0.0 $145.1 $145.1 $7.0 $7.0
Low-income weatherization $0.0 $0.0 $24.9 $24.9 $10.3 $10.3
Industrial challenge and recognition $0.0 $0.0 $110.5 $110.5 $26.1 $26.1
State agency requirements $0.0 $0.0 $38.0 $38.0 $8.8 $8.8
Local government and schools S0.0 $0.0 $30.7 $30.7 $16.8 $16.8
Dollar Amount in Year 2020 (Million 2006 Dollars) $241.3 $136.3 $938.6 $697.3 $428.8 $292.5

46



-Appendix C

Model Results

Table C1: Reference Scenario: Total Annual Impacts in the Year 2020
Jobs Earnings GDPS
(Actual) (SMM) (SMM)
Total Total Total
Agriculture 20 S0 SO
Oil and Gas Mining 430 S60 $190
Coal Mining -20 SO SO
Natural Gas Utilities -50 -S10 -S10
Construction 890 S40 S50
Food 10 SO SO
Manufacturing 40 SO SO
Oil Refining 0 SO SO
Other Mining 20 SO SO
Motor Vehicles 0 S0 S0
Wholesale Trade 50 $10 $10
Transportation, Communication & Utilities -10 SO SO
Services 860 S40 S60
Government 60 SO SO
Retail Trade 210 S10 S20
Finance 100 S10 S20
Insurance/Real Estate 90 SO S10
Electric Utilities 90 -S10 -S60
Total 2,800 $160 $280
Note: All dollar values are 2008 dollars.
Results assume no in-state manufacturing of renewable energy materials.
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Table C2: 20% Clean Energy Scenario: Net Annual Impacts in 2020

Jobs (Actual) Earnings (SMM GDPS (SMM)
Net Over Net Over Net Over
Total Reference Total Reference Total Reference
Agriculture 110 90 SO S0 $10 SO
Oil and Gas Mining 430 0 S60 S0 $190 SO
Coal Mining -20 0 S0 SO SO SO
Natural Gas Utilities -310 -260 -S40 -$30 -$90 -$70
Construction 2,450 1,560 $120 S80 $140 $S90
Food 50 40 SO S0 SO S0
Manufacturing 230 190 $20 $20 $30 $30
Oil Refining 0 0 S0 S0 S0 S0
Other Mining 30 10 S0 SO $10 S0
Motor Vehicles 0 0 SO SO SO SO
Wholesale Trade 150 100 $20 S10 S30 S20
Transportation, Communication & Utilities -140 -120 -$10 -S10 -$20 -S20
Services 2,340 1,470 $110 S70 $150 $100
Government 470 410 $S30 S30 $S30 S30
Retail Trade 970 750 $40 S30 $70 S60
Finance 280 170 $20 S10 S50 S30
Insurance/Real Estate 250 160 $10 SO $20 S10
Electric Utilities -380 -480 -S90 -$80 -$330 -$260
Total 6,890 4,100 $310 $140 $300 $S20

Note: All dollar values are 2008 dollars.

Results assume no change in demand for Coal or Natural Gas, and no in-state manufacturing of renewable energy materials.
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Appendix D

Scenario Development Methodology

Scenario Development

Energy Strategies®” and SWEEP assisted with the develop-
ment and review of the inputs and scenarios analyzed in
this study. The assumptions for electricity sales for Utah,
Utah’s peak load capacity, energy available to Utah, and
the operation and maintenance (O&M) costs directly fol-
low PacifiCorp’s 2007 IRP documents.®®*®® The capacity
factors and capital costs employed in this study were al-
most exclusively those presented by PacifiCorp in 2008
IRP planning meetings.70 The capital costs reflect the in-
creased commodity costs for all new resources that were
experienced before the economic downturn in the fall of
2008. The costs in the IRP documents were compared to
additional utility, industry, and government sources. So-
lar photovoltaic (PV) capital costs’* and biomass capital,
O&M and fuel costs’? were the only resources that cite
alternative sources because the renewable resource
types modeled in this report were not included in the IRP
documents. All of these inputs were peer-reviewed by
numerous Utah and national energy stakeholders whose
feedback was greatly appreciated and incorporated to the
best of our ability (see Acknowledgements).

It was assumed that Utah (based on the IRP) has excess
energy capacity in 2007 but will need additional capacity
to meet the projected growth rates for demand. There-
fore, a priority was placed on developing sufficient capac-
ity for each scenario to meet projected demand.

It is worth noting that no coal plants were developed in
either scenario because none are planned before 2020 in
the 2007 IRP documents. A cost-effectiveness test was
not performed in determining which resources would
come online; however, the energy efficiency and renew-
able energy portfolios are consistent with Utah’s poten-
tial and could feasibly be developed by 2020.

Highly-detailed descriptions and tables of all inputs and
assumptions are available online at:
www.utahcleanenergy.org/
utah_economic_development study/appendix.

Energy Efficiency and Renewable Energy
The 20% Clean Energy Scenario was developed based on
Utah’s energy efficiency and renewable energy goals.”

Energy Efficiency - Energy efficiency assumptions
for the 20% Clean Energy Scenario were adapted
from the “Utah Energy Efficiency Strategy: Policy
Options” report.”* Only the savings and invest-
ments in the year 2020 were modeled in this
analysis. The cost and saving assumptions for each
efficiency program were used to calculate the in-
vestment and savings values used in this study.
The programs analyzed are not prescriptive policy
recommendations, but are quantified examples of
the types of measures and associated investments
that could be employed to achieve the Utah’s en-
ergy efficiency goal. Detailed assumptions and
spreadsheets employed to calculate the invest-
ments and savings for all energy efficiency meas-
ures modeled in this study are available online at:
www.utahcleanenergy.org/

utah economic development study/appendix.

Savings-- The dollar amounts for the energy
savings are calculated by multiplying the pro-
jected energy savings in 2020 by the 2006
electricity or natural gas rate, held constant
until 2020. The savings in year 2020 reflect
the savings associated with all of the energy
efficiency measures installed from 2007-2020,
since previous years installations continue to
provide energy savings into subsequent years.
Only the year 2020 dollar savings are modeled,
not the cumulative dollar savings from 2007-
2020.

Investments— Similarly, only the investments
made in new energy efficiency measures in the
year 2020 are modeled. This gives a snap-shot
of the type of economic activity related to
adopting more aggressive energy efficiency
programs and policies for the state, where
more investments are made each year, and
savings accumulating from previous years’
investments continue to pay-off. Modeling
year 2020 gives a good picture of such a sce-
nario in equilibrium, where the up-front capi-
tal investments made in earlier years deliver
significant energy and dollar savings over time.

Wind - The study assumes that to achieve 20 per-
cent renewable electricity by 2020, a sizable
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amount will be from wind. Since PacifiCorp is a
regional utility, the 20% Clean Energy Scenario as-
sumes that 50 percent of the wind will be devel-
oped in Wyoming, a leading and neighboring net
exporter of wind energy, and 50 percent from
Utah resources. The 50-50 split between Utah
wind and Wyoming wind is meant to provide one
possible option for the renewable energy portion
of the 20% Clean Energy Scenario, but it is cer-
tainly not prescriptive. According to the 50-50 as-
sumption, 475 MW of new Utah wind is modeled,
comparable to the amount currently planned for
development for export; this amount is well below
the 1,830 MW of potentially developable Utah
wind with greater than 30 percent capacity factor
(considered to be a typical capacity factor for most
commercially viable wind developments) de-
scribed in the Utah Renewable Energy Zone (UREZ)
Task Force Repor‘c.75

Geothermal - The study models the development
of 241 MW of geothermal electricity by 2020. This
is approximately equal to the 230 MW deemed to
be “near-term” (ready to be developed) by the
Western Governors Association Geothermal Task
Force,’® and roughly 1/3 of the estimated potential
from identified geothermal systems as listed by
the UREZ report (754 MW).”’

Solar - The amount of solar developed was in the
context of analyzing the economic development
potential associated with achieving 2 percent of
sales from solar power by the year 2020 (or
roughly 10 percent of new renewable energy gen-
erated). This solar target is not outlined in Utah’s
renewable energy goal but is being adopted in
other states across the region and provided a
framework for the amount of megawatts of solar
developed.

o

Concentrating Solar Power with storage (CSP)
CSP with storage was chosen for this report
because it is the most attractive technology
that could be developed by 2020 due to the
fact that proven storage technology extends
the amount of generation available when the
sun is not shining. While the potential for CSP
in Utah is enormous and CSP technology is
increasingly becoming more cost-competitive,

due to the relatively high cost of this technol-
ogy a conservative 150 MW of CSP are ana-
lyzed in this report. This is still much less than
the identified technical potential for Utah
identified in the UREZ task force report - when
only the highest quality sites are evaluated the
potential is over 11,000 Mw.”®

°  Solar Photovoltaic (PV) - Currently Utah has
about 1 MW of residential and commercial
solar PV capacity are installed across the state.
This study analyzes an additional 84 MW of
installed capacity, much lower than Utah’s
technical rooftop capacity of 5,000 megawatts
by 2010.”° The 20 percent Clean Energy sce-
nario looks at ramping up the installation rate
from 0.2 MW/year in 2007 to roughly 8 MW/
year by 2020, an ambitious but achievable
rate.

Biomass - 23 MW of biomass capacity was devel-
oped to analyze its impacts to rural Utah.

°  Landfill gas - The study assumes 10 MW of
landfill gas-to-electricity projects are devel-
oped. There are currently two landfill gas pro-
jects providing 4.8 MW of electricity capacity,
and the 3.2 MW Trans-Jordan landfill gas pro-
ject is soon to be completed. According to the
U.S. EPA Landfill Methane Outreach Program,
there are 5 candidate landfills with roughly 7
MW of landfill gas potential in Utah.*

Anaerobic Digesters - The study assumes 8
MW are developed in Utah. This is primarily a
rural Utah resource that relies on large quanti-
ties of animal manure to produce methane,
which is then used to generate electricity.

Solid Biomass (wood from urban and forest
waste) - The study assumes 5 MW are devel-
oped from prudent forest thinning, and urban
wood waste.

Capacity Value — The capacity value is the percent-
age of nameplate capacity that, for planning pur-
poses, is relied upon to meet peak demand. For
this analysis, all capacity values were used to de-
termine the contribution to the State’s growing
capacity demands of the aforementioned re-
sources.
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Traditional Resources

The new traditional resources that would have been de-
veloped between 2007-2020 are assumed to be replaced
by additional new energy efficiency and renewable elec-
tricity in the 20 percent Clean Energy scenario. Simple
Cycle (SC) Natural Gas plants are not planned in the 2007
IRP, but are developed in the 20% Clean Energy Scenario.

Combined Cycle (CC) Natural Gas - For the Refer-
ence Scenario, CC natural gas plants are employed
to meet the growing capacity and energy needs.
The Reference Scenario assumes two large CC
natural gas developments, one in Utah and one
out of-state. The economic benefit from the total
capacity of the Utah CC natural gas plants are
modeled since they are built in state; but for the
electricity portfolio, Utah only received its share of
the capacity and energy. For the 20 % Clean En-
ergy scenario, no additional CC natural gas plants
are developed since most of the growth in capacity
and energy needs from 2007-2020 are met by en-
ergy efficiency and renewable energy resources.

Simple Cycle (SC) Natural Gas - No SC natural gas
plants are developed in the Reference Scenario
since there are none planned in the 2007 IRP.
However, in the 20% Clean Energy Scenario, one
79 MW SC natural gas plant is developed to meet
the coincidental peak demand needs and to bal-
ance the new renewable resources. Front Office
Transactions (or Purchases) — This refers to sum-
mer time, peak load hour energy that is purchased
on the market during times of high load demand
For the Reference Scenario, 1004 MW of out-of-
state purchases are required by 2020. No pur-
chases were included to meet peak demand in the
20% Clean Energy Scenario.

General Assumptions
The following assumptions were employed for this analy-

sis:

PacifiCorp/Rocky Mountain Power represents ap-
proximately 81 percent of Utah’s electricity sales,
and it is assumed that the sales and capacity re-
guirements for entire state of Utah will follow the
demand growth predicted in PacifiCorp’s Inte-
grated Resource Plan documents and presenta-
tions.

Utah is part of a regional energy system; however,
to simplify the analysis for this economic develop-
ment study, all new energy and capacity were as-

sumed to meet Utah’s sales and capacity require-

ments.

The only exception to the above point is that Ref-
erence Scenario attributes only Utah’s share of
PacifiCorp’s planned energy resources to the ca-
pacity and sales demand. However, if a plant is
developed in Utah, all of the economic develop-
ment related to the plant (capital and O&M) will
be analyzed since the construction and operation
will occur in Utah, thereby creating jobs and eco-
nomic development in the state.

Scenarios are developed to meet in-state capacity
demand plus 12 percent planned reserves.®!

No economic analyses were performed on any out
-of-state resources or purchases.

It was assumed that PacifiCorp (and the entire
state) had excess energy in 2006,%* and both sce-
narios still have excess energy in 2020. The excess
energy is from an annual average output and in-
cludes energy produced during low demand hours
(e.g. energy produced overnight from existing coal
plants).®®

All resources are assumed to have 10 percent line
(or transmission & distribution) losses. The excep-
tion to this is biomass and solar PV, since they are
assumed to be smaller, distributed resources with
local consumption, thereby minimizing line
losses.®

Sensitivity analyses:

It is assumed that oil and natural gas drilling
and coal mining in Utah will be unaffected by
the 20% Clean Energy Scenario due to contin-
ued demand for oil, natural gas, and coal na-
tionally and internationally. The impact of
this assumption was modeled.

It is assumed that in Utah none of the renew-
able resource development is supplied by Utah
-based manufacturing facilities. However, a
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sensitivity analysis was performed to deter-
mine the potential economic impacts of having
Utah-based facilities manufacturing renewable
energy components for use in-state (this does
not take into account the likelihood that in-
state manufacturing facilities would supply
components for both in-state and out-of-state
renewable energy projects, thereby creating a
new export industry for Utah). Assuming
components are only used in-state for the re-
newable energy developments, the following
percentages were used for this analysis — the
percentages reflect the percent of total com-
ponents needed for in-state renewable energy
projects identified in the Scenarios: 50 percent
of wind blades, 75 percent of wind towers, 50
percent of solar PV panels, and 0 percent of
wind/gas turbines. It was assumed that exist-
ing Utah facilities could develop a significant
percentage of the wind towers at our steel
facilities without a dramatic re-tooling of their
equipment.
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