Energy Efficiency Industry
Trends and Workforce Development
In Washington State

Study Report, Phase 1

By: Alan Hardcastle &
Stacey Waterman-Hoey

June 2009
(Updated Nov 2009)

WASHINGTON STATE UNIVERSITY
EXTENSION ENERGY PROGRAM

A\ 4
905 Plum Street SE, Bldg. 3

Olympia, WA 98504-3165
WWW.enerqv.WSU.edu
(360) 956-2000

WSUEEP09-036



Sponsorship

Financial support for this project was providedthg Center of Excellence for Energy
Technology at Centralia College, through a grammfthe Pacific Mountain Workforce
Development Council and its WIRED (Workforce Inntiea in Regional Economic
Development) Initiative.

About the WSU Extension Energy Program

The Washington State University Extension EnergygRam (WSU Extension Energy
Program) is a recognized leader in energy resedesielopment and technology transfer.
The WSU Extension Energy Program works with govesnhagencies, power marketers,
utility consortiums, educational institutions, @ie businesses and industries on projects
that promote energy conservation, research, deneopof renewable energy sources,
and economic and workforce development.

Acknowledgements

The author would like to thank the project spongorsheir leadership and guidance in
the design and completion of this project. Spdtiahks to Barbara Hins-Turner (Center
of Excellence for Energy Technology, Centralia €gd), Bob Guenther (International
Brotherhood of Electrical Workers Local 77), Pat@éety (Tacoma Power), and Troy
Nutter (Puget Sound Energy). Thanks also to Mikatedy and Cheryl Fambles
(Pacific Mountain Workforce Development Council).

Copyright

© 2009 Washington State University Extension End?gygram. This publication contains material
written and produced for public distribution. Rieps and use of this written material is permitted,
provided it is not used for commercial purposekease reference by authors and title and credit
Washington State University Extension Energy Pnogra

Disclaimer

This workforce solution was funded by a grant avedrdnder Workforce Innovation in Regional
Economic Development (WIRED) as implemented byul®. Department of Labor’'s Employment and
Training Administration. The solution was creabgtthe grantee and does not necessarily reflect the
official position of the U.S. Department of Labofhe Department of Labor makes no guarantees,
warranties, or assurances of any kind, expressiplied, with respect to such information, includisigy
information on linked sites and including, but fiotited to, accuracy of the information or its
completeness, timeliness, usefulness, adequactmuaed availability, or ownership. This solutin
copyrighted by the institution that created internal use by an organization and/or personabysa
individual for non-commercial purposes is permiksib All other uses require the prior authorizatad
the copyright owner.



Executive Summary

This report is the first part of a planned two-phatidy indentifying trends and
workforce issues in the energy efficiency indusiige primary purpose of this research
is to provide up-to-date information on the staifisnergy efficiency activities in
Washington, and to identify workforce developmeggds and opportunities that can
assist employers and public and private-sectoragrcand training providers support
continued growth in the industry. The current igpBhase 1, integrates existing
research on the energy efficiency industry, anayeeent growth trends and forecasts,
and discusses the major drivers of change, emplotyimgacts and identifies existing
energy efficiency-related training opportunities.

The energy efficiency industry is seeing unprecestegrowth globally, nationally and
regionally. Increasingly volatile energy pricesgergy supply concerns, technology
advances, climate change and a desire for grea¢egeindependence are all driving up
demand for additional energy efficiency effortsg dinese pressures are likely to result in
sustained long-term growth in the energy efficiemdustry and related employment.

Many policies and incentives are in place natigna#gionally and at the state level
which provide support to the energy efficiency istty. The federal government has
recently targeted the energy efficiency industry$#80 billion in economic stimulus
investments. Regionally, the Bonneville Power Adistration and the Northwest Power
and Conservation Council guide a significant amairthe electric utility conservation
program activity in the Northwest. Washington &tiata recognized leader in energy
efficiency, and federal investments combined witliespolicies will usher in an
expansion of energy conservation beyond what ctlyrerists. Utility programs are
affected by all of these activities as well thequra situation faced by each utility.

Growth in energy efficiency implementation is coasted by the lack of data and
measurements that could be used to support cotediedficiency efforts at all levels of
the economy, from international to local. More @ahensive data would assist in
raising public awareness about the benefits andryppities for energy and cost savings,
and help inform business and consumer decisions.

Employment projections suggest that the workfordenged to expand rapidly to meet
the increasing demand for energy efficiency proslacid services. Energy services
companies, government and utility efficiency progsaand weatherization programs
could grow substantially in the coming years. Ha short term, federal stimulus
investments will boost demand for skilled workemnsl @ew trainees, while investments in
research and development and efficiency-relatdthtdogies will create new
employment and business opportunities.

One recent national study estimates the numbempfayees in the industry could
double, and perhaps quadruple, by 2020. Some gerglare already experiencing
difficulties finding employees with specific trang necessary for energy efficiency
occupations. Retirement projections and a shrijgiopulation of working-age adults



suggest that meeting the growing demand for aeskéhergy efficiency workforce will
be a significant challenge.

Additional research and action is needed to idgtiié specific skills, education
requirements and employment demand for the endfigieacy sector. Expansion of
regional and state education and training capagisppport new growth in energy
efficiency is warranted, but efforts to enhancexpand the existing education and
training infrastructure should be based on systendata and input from the industry.
Regional coordination between industry and keyedtalders should be used to inform
the development of a broader strategy for supppdontinued growth in the state’s
energy efficiency industry. Some recommended astgieps and research for
Washington include the following:

* Support additional research that focuses spedifical the workforce
development needs and labor markets of energyefig employers and
employees in the region and the state.

» Expand the number and scope of industry partnessbiplentify employment
needs, and the foundational skills and knowledgeirements, for key sectors of
the energy efficiency industry.

» Create new energy efficiency courses, certificatesdegree programs and
enhance existing programs to boost education aidrig system capacity.

» Conduct and apply research on best practices, ncodétulum, industry-defined
skill standards, and certifications for current &midire training programs.

* Raise the visibility of energy efficiency careergla@ducational opportunities
among youth and job seekers to expand the futurkfarce pipeline.

* Support development of an industry and labor marketmation system that
provides high quality data for energy efficiencyated labor markets, education
and training opportunities and employment.
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Introduction

This report is the first part of a planned two-mhatidy indentifying trends and
workforce issues in the energy efficiency indusiige primary purpose of this research
is to provide up-to-date information on the staifisnergy efficiency activities in
Washington, and to identify workforce developmeggds and opportunities that can
assist employers and public and private-sectoragrcand training providers support
continued growth in the industry.

The current report, Phase 1, integrates existisgareh, analyzes recent growth trends
and forecasts, and discusses the major drivergasfge in the energy efficiency industry.
Additionally, this report begins to identify thetpatial impact on employment and
identifies existing energy efficiency-related tiam opportunities.

The current report begins with a brief overviewgtafbal change underway in the energy
sector as it relates to efficiency, and the pdltenvironment driving this change.
Recent and forecasted trends in the energy efigisactors in the U.S., the Pacific
Northwest region, Washington State, and in thefleddiountain region are also
discussed. Globally and nationally, the focusnetiiciency across the broad energy
economy, but in the Northwest region and Washin&tate, the primary focus is on
electricity-specific efficiency. The report condks with an initial look at workforce
trends relating to the energy efficiency indusényd offers recommendations for future
research.

Phase 2, which is proposed, will look more deepty ivorkforce issues by identifying
the key workforce factors that employers, labor atieér industry experts believe need to
be addressed to ensure that the current and fwnidorce is prepared to meet this
growth.



Defining Efficiency and the Enerqy Efficiency Industry

It is not an exaggeration to say that energy ibiguitous resource; it is in use at any
given moment of the day, and it is a cornerstoneunfeconomy and any modern society.
Energy is the resource that powers transportatiooking, heating and cooling buildings,
manufacturing, lighting, water-use and entertaintn@md many other sectors of society.
Rather than increasing energlypplyby constructing new power plants or expanding oll
production, energy efficiency initiatives focus eaucing energgemanahrough a
broader use of energy efficient technologies andianging behavior patterns. In
general terms, energy efficiency can be descrisadexdecrease in energy (input)
needed to do the same amount of work (output),adimizing the output per unit of
energy input.

However, because energy efficiency refers to auresathat spans so many possible
economic sectors and applications, there existonamonly-accepted definition of
energy efficiency, much less its scope. Differencestated policy objectives and goals
influence the methods and metrics used for meagefiiciency, which in turn can result
in different operational definitions of efficiencyaradoxically, efficiency is also
difficult to measure due to its invisibility, sinteacking efficiency means measuring the
energy that imotused. This invisibility is inhibiting developmeaoit educated policy,
planning and investment in energy efficiency—a lask; high-value resource.

Measuring Efficiency — A Difficult Task

In addition to the lack of a common definition,ntex that incorporate some aspects of
energy efficiency are often used interchangeablpsqroxies for energy efficiency. For
example, energy conservation is the term geneuskyl to describe a short-term energy
reduction, while energy efficiency implies a loragrh reduction in energy consumption
with no corresponding decrease in the amount okwdiet these two terms are often
assumed to mean the same thing. As another exaemaggy efficiency and demand-
side management (DSM) programs are sometimes edftarinterchangeably, but there
are important differences between the two termSMIprograms are usually sponsored
and financed by utilities and energy distributi@mpanies in order to reduce peak load
requirements (times during which energy demand iis &ighest and costliest for the
utilities). In contrast, efficiency programs tygily are directed at energy consumption in
all residences and businesses, at all hours afali@nd seasons of the year. Utilities and
energy companies may or may not see any signifivanefits from efficiency programs.
In fact, some utilities view efficiency programssgending money on activities which
reduce their revenue stream.

Finally, energy intensity indicators, which areesftused to measure the change in energy
efficiency over time, frequently oversimplify engrgfficiency activities and create
misleading interpretations. Unknown influenceshsas changes in market conditions or
consumer behavior can be the real, underlying canfsehange in energy intensity
measures that are intended to reflect efficiengyavements. For example, a measure

of the energy use per dollar of manufactured gaodse U.S. that shows a decline might
lead to the conclusion that the manufacturing sestbecoming more efficient. But this



energy-intensity indicator doesn’t reveal if theliee is actually due to efficiency
improvements or because many of the most energysite industries have relocated
outside the U.S. Energy efficiency indicators gathe need additional context to be
correctly interpreted, yet frequently surface-ledala is all that is available.

It is important to note that the success of anyggnefficiency initiative or program,
however it is defined, is heavily dependent on aomsr behavior. For instance, there
exists a whole host of technologies and produetsdan be used to achieve energy
efficiency goals: compact fluorescent light bulbigih-efficiency furnaces, or a
programmable thermostat, for example. But thdtglmf these technologies to generate
energy efficiency gains rests entirely on how wdliconsumers are to acquire and use
these technologies. Thus, a utility may boost flngdor energy efficiency programs to
provide an incentive to consumers to purchase tsdar tools that maximize efficiency,
but the utility may not see any savings until ateoser decides to take action.

The Energy Efficiency Industry

Just as there is no common definition of energigieficy, there are also varying
definitions of the energy efficiency industry awlaole. As noted earlier, energy
efficiency can include a broad set of activitiesliges and activities, and studies of
energy efficiency as an industry sector often dbedhe industry in different ways.
Often, the descriptions used by industry leadessige very broad definitions of the
industry rather than specifying all component pafde useful example comes from the
Northwest Energy Efficiency Council (NEEC), whicastribes the energy efficiency
industry as follows:

The ‘Energy Efficiency Industry’ is made up of coamges and organizations that
employ people and apply resources in an efforétiuce energy consumption.
Changes on the systemic or policy level are legdnple working in the
government, at non-profits or at utilities; theseple help to coordinate and
facilitate the work of energy efficiency businesSes

NEEC defines an energy efficiency business as fiapamy that makes a profit through
employing people and applying resources towardsaiad the amount of energy needed
to maintain a level of use or to provide a seryit® heating or lighting)” (p. 4).

In other cases, the energy efficiency industry dieed by researchers depends on the
goals and focus of the research, including thearebemethods and metrics used. For
example, a major national study sponsored by tise Department of Energy conducted
by researchers at the Lawrence Berkeley Nationabtagory (LBNL) describes the
energy efficiency industry as:

A multi-disciplinary industry, including engineeegonomists, marketers,
designers, and tradespeople. In many ways, it doesonstitute an independent
industry, since the activities of the industryheatthan being new efforts, often
consist of a shift from standard practice to a nesrergy-efficient approach to
design, building construction, and building operas?



Because LBNL'’s study examines the effects of fosemhgrowth in the energy efficiency
industry on employment and occupational structilme study also recognizes the
emergence of many new skill-sets and new profeakjoh categories, including
program administrators and program managementaxiots who design and manage
government-supported energy efficiency programsdideed later in this report). Hence
the definition, scope of the research and levelatéil related to the energy efficiency
industry is intentionally limited and refined sattihe analyses and interpretation of
efficiency-related business activities is dire¢ibd to the goals of the research.

The LBNL and NEEC definitions highlight one of timerent difficulties of describing
the energy efficiency industry, which may includgriad levels and participants. There
are companies who make energy efficiency their @nnbusiness, and may therefore
constitute the first-tier of the energy efficienoglustry. This is typically the focus of
many analyses of the energy efficiency industry pmiety initiatives. First-tier
companies have the potential for fundamentallydinettly altering energy markets
through the introduction of innovative technologipsoducts or services that boost the
potential for energy efficiency activities.

There are additional, second-tier businesses thatlao major contributors to achieving
energy efficiency goals, even though energy efficiemay not be part of their core
business: engineering firms, building industry caators, or appliance manufacturers
who build or install some of the new technologiest then become available to
consumers, including other businesses that haizahls yet indirect effect on the pursuit
of energy efficiency goals.

Finally, there are many more companies — perhapajarity of all businesses—that
could be classified as third-tier companies, thbsg implement some level of energy
efficiency activities. These businesses are tyfyithe target markets for the producers
of energy efficiency technologies and tools. Asedmbove, since the success of energy
efficiency activities depends on both the techngltapls and supportive consumer
behaviors, the three general tiers of the enerfygiezicy industry are truly

interdependent and essential to achieving broam®ramic and environmental goals.

In summary, the diverse nature of energy efficieactyities and the interdependency
among industry players makes it extremely diffi¢altlearly distinguish between these
businesses. Many energy efficiency studies usaitiefs, methods and measurements
that are constructed to support analyses of spamminponents of the energy efficiency
industry. The choice of components and the fodukeoinquiry can vary greatly
depending on the goals and purposes of the resed@alten together, these factors make
direct comparisons of research results difficull pnse challenges to defining and
understanding energy efficiency as a dynamic inglssctor.



Global and National Enerqy Efficiency Trends

The section reviews the structure of the global retibnal energy efficiency industry,
including trends, achievements and potential. VAeng of recent studies conducted on
efficiency within the U.S., drivers of change, aedent national policy developments are
also presented.

Global Energy Efficiency Organizational Infrastruct ure

Much of the world’s fossil-based energy resourcesl, petroleum, and natural gas) are
transported across vast distances in a highly @gdmarket system. The management
of these resources is consolidated into relatif@lyorganizations, such as large
multinational corporations and governments. Tla@eemany organizations with long
histories, established rules and deep economi@alitital connections whose primary
objectives are the delivery of fossil-fuel resousrce

In contrast, energy efficiency is overwhelminglgdband diffused across every sector of
the world economy, and it has a very small preseamgébal governance, regulation,
business or cooperation. There are a large nuatbeternational energy initiatives;
however only a few actively promote energy efficigh Additionally, the main
contribution of those initiatives is not to actyalinplement efficiency technologies, but
rather to create standards and regulations, shimemation, facilitate research, and/or
allow funding of efficiency projects for economiegransition.

There are signs that this dynamic is changing. rawvgd energy efficiency is increasingly
recognized as an economical and readily availalelen® of improving energy security
and reducing greenhouse gas emissions. Indeesmben of influential studies suggest
that energy efficiency options should account foeatimated 40-45 percent of the
actions required to curb greenhouse gas emissitngyl to stabilize the climate by
20507 This has led to a growing recognition of the imance of energy efficiency
initiatives for achieving global and national cliteaenergy security and economic goals.

Global Energy Efficiency Data and Trends

Surprisingly little data is readily available ab@lbbal energy efficiency. The
International Energy Agency (IEA), in cooperatioithwthe Organization for Economic
Cooperation and Development, has only recently begllecting and analyzing
efficiency data, most of which comes only from theember countries. One analysis
conducted by IEA shows that in 2006, the globalgyneost savings from energy
efficiency was $1.1 trilliori. But, the rate of energy efficiency improvemeritss 1990
has been much slower than in the previous two dcadihe IEA report also reveals that
total energy consumption in developing and traositiountries is growing less quickly
than the gross domestic product of these countties partly to energy efficiency
improvements. Yet, the energy intensities of depelg and transition countries remain
higher on average than for more developed countries

Globally, the potential for further energy savirtiggough energy efficiency policies and
activities is substantial and opportunities exesbas all industry sectors. The IEA



analysis of the industrial sector suggests thaapipication of proven technologies and
best practices on a global scale could save betd@amd 26 percent of industrial sector
energy use. The largest savings potential isenrttn and steel, cement, and chemical
and petrochemical sectors.

While some older power plants convert only 25%hef fuel they consume into
electricity, the most modern natural gas generamsnore than 50% efficient. In the
electricity generation sector, if all countries gwoed electricity at current “best practice”
levels of efficiency, then fossil fuel consumpticould be reduced by 23 to 32 percent.
Electricity production accounts for 32% of totablgal fossil fuel use and around 41% of
total energy related Gmissions. Improving the efficiency with whicleetricity is
produced is therefore one of the most importantsadyreducing the world’s dependence
on fossil fuels, helping both to combat climatergp@mand improve energy security.
Additional fuel efficiency gains can be made bxing electricity generation to heating
and cooling demands through high efficiency comthineat and power (CHP) systems
(e.g., for industrial use and for district heatin@ecause about half of electricity comes
from coal, and because most of the oldest fossllgower plants are coal-fired, the
largest energy-saving potential in electricity protion comes from coal-fired plants, and
just over half of the savings comes from develoging transition countri€s.

In short, the available data on global energy iangdd, but what does exist suggests that
efforts to implement related policies and actioagengenerated significant improvements
in energy savings, and there are many more opgbesito achieve additional savings
through energy efficiency initiatives. But, theeaf energy efficiency improvements

has slowed compared to the past, and this ratenedtl to be increased substantially in
order to help ensure that we achieve a more sexwursustainable global energy future.

Global Household Energy Use

The amount of energy used in households is affdngadany social and structural
factors including income, age of homeowners, sfzeome, population, age of home and
equipment. Other major impacts on energy use doone weather, appliance energy
standards, and the availability of energy-savirggpams. In the U.S., the most
important factor affecting specifically electricidemand is household income, followed
by weather. Rising incomes cause a shift from multi-familysiagle family homes,

from smaller homes to larger homes and an incriegseople living alone. Also, as
incomes rise, households purchase more energy-congoods such as appliances, air
conditioners and other consumer electronics. $bate of those goods have become
more efficient has not offset the overall growtloimnership of these goods. (A more
detailed discussion on economic drivers of residéatectricity demand in the
Northwest can be found in Appendix A).

Global energy use in the residential sector inaéd$® percent between 1990 and 2005.
For developed countries, electricity and natural g primary energy commodities,
accounting for 72 percent of household energy Uiséransitional economies, renewable
energy sources (most of which are traditional sesiaf biomass) are the primary energy
commodity, but that share is decreasing, whiletety use has grown dramatically,
increasing 140 percent between 1990 and 2005.

6



The IEA recently conducted a detailed analysisafdehold energy efficiency for 19
IEA-member countrie. This study found that space heating energysigeawing
slowly and remains the most important energy ussponsible for 53% of household
final energy consumption. In contrast, househgigliance energy use (mostly
electricity) is growing very rapidly and has ovéda water heating as the second most
important household energy demand. For spacengeatificiency gains are being offset
by increased demand of larger homes and lower @cmyprates, mostly in developed
countries.

Much of the energy and G@missions increases are being driven by small aipgdis

and air conditioning rather than large applianedgch now represent only 51 percent of
total appliance energy consumption, and this sisaiadling. Figure 1 shows the average
unit of energy consumption for large and small ggmales in a group of 15 European
countries. With the exception of televisions,thé#se appliances have shown a
significant decrease in average unit energy conompince 1990. In the case of
refrigerators and freezers, the average unit enesggumption has declined, even though
the appliances themselves have become largertelesisions, energy efficiency gains
have been outstripped by the consumer trend towarger screens, which use more
energy. However, total household appliance eneoggumption in these 15 countries
fell only in the case of refrigerators and washimgchines. For other, mostly small
appliances, improved energy consumption per usitieen more than offset by higher
levels of ownership and use.

Figure 1. Energy Usage of Household Appliances
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Figure 2. U.S. Energy Efficiency Supply, 2020
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Energy Efficiency in the U.S.

Currently there is very little comprehensive datailable measuring the energy
efficiency of the U.S economy. Although there igraat deal of data available through
multiple government and private resources on tis¢ abenergy supply resources, there
is less definitive data available on the cost deptial of energy efficiency resources.

A 2009 study by McKinsey and Co. calleilocking Energy Efficiency in the U.S.
Economyshows that the U.S. economy has the potenti@doae annual non-
transportation energy consumption by roughly 22 @etr by 2020, eliminating more than
$1.2 trillion in waste — well beyond the $520 hifli upfront investment (not including
program costs) that would be required. The reduadti energy use would also result in
the abatement of 1.1 gigatons of greenhouse gassiems annually — the equivalent of
taking the entire U.S. fleet of passenger vehialast light trucks off the roads. The
residential sector accounts for about 35 percetitesavings, the industrial sector about
40 percent and the commercial sector 25 perdent.

Figure 2 shows the variety of sources for energynga found in the McKinsey study.

In the graph, bar height represents cost (low dardess expensive to implement) and
bar width represents energy savings potential. répert only looked at cases where the
economic payback of the improvements would ultinyadeitweigh the initial investment.

The American Council for an Energy Efficient Econo(ACEEE) recently published a
different study revealing that in 2004, $300 billiwvas invested in energy efficiency
technologies and infrastructure in the BSThis investment is about three times the size
of those made in conventional energy supply infuastire, such as construction of new
power plants. And while $300 billion is a sizeabtaount, it represents less than one-
third of the nation’s annual energy expenditures.

The ACEEE study noted that energy savings resuftomg these investments in
efficiency technology are roughly equivalent to thtput of 40 mid-sized coal plants.
ACEEE estimated that by the end of 2008 the sawilngsto investments in energy
efficiency will total around $77.4 billion. As dieged in Table 1, about 60% ($178
billion) of the energy efficiency investments wenade in the buildings sector. Of that
total, nearly half (49%) were in energy efficieppdances and electronics, 29% were in
commercial building structures, and 22% were innesits in residential building
structures. Table 1 also shows that at $75 billiovestments in the industrial sector
were about 25% of total efficiency investmentsangportation investments were about
$33 billion (11%).



Table 1. Summary of Existing U.S. Energy Efficieng Investments (2004)

Utility
Buildings | Industrial | Transportation Power Total
Generation
Total Energy Use 38.9 33.6 27.9 100.4
(quads) (39%) (33%) (28%) (100%)
Total Efficiency-
related Investments 178 75 33 15.7 300
($billion)
Investment-related
employment
(thousands of 900 351 151 139 1,630
employees)
Energy Savings
(quads) 0.72 0.66 0.08 0.19 1.7
Energy Savings
($billion) 12.2 5.6 11 0.5 19.5

The McKinsey report also estimated energy efficjegngestments. In their findings, of
the 2008 nationwide investments in energy efficjeactivities, 14% were from utility-
sponsored programs, 19% from energy services casp@aSCOs), 22% for

incremental (above-code) investments in insulatiot energy devices and the remaining
44% was spent on meeting existing building codesséandards.

Driving Energy Efficiency Industry Growth

The ACEEE study noted that “in an environment afederated market transformation
and rapid growth in efficiency investments, totalestments in more energy efficiency
technologies could increase the annual energyigifiy market by nearly $400 billion
by 2030, resulting in an annual efficiency markiemore than $700 billion in 20302
The study proposes that the U.S. can cost-effdgtreeluce energy consumption by 25-
30% or more over the next 20-25 years.

The focus on developing new markets and generatimogs for consumers has levied
considerable attention on the need to grow theggnefficiency sector even more. Yet
there are other significant pressures as wellrggngrices have become increasingly
volatile, and there have been very few additionsriergy supplies such as new power
plants or new fossil fuel supplies. Constraintemergy supply markets are far-reaching
and can provide motivation to pursue efficiencyiaives. Scientific evidence and
political pressure to address climate change hesrbe stronger, and calls for action to
reduce greenhouse gas emissions are becomingsimglaurgent. Additionally,
consumers are raising concerns about energy indeistironmental impacts and there
are growing international pressures to manage tings&cts in countries such as India
and China, which are expanding generation capaatiglly. Finally, energy and energy
efficiency technologies are rapidly changing, pdivy many new opportunities to
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implement technology solutions that greatly enhaaféats to improve energy
efficiency.

Electricity and natural gas utilities have a lomgtdéry as the coordinators and promoters
of energy efficiency for their customers, and tytibased investment incentives have
been the most widely used efficiency policy toothe U.S. States and utilities spend
about $2.6 billion annually on efficiency prografisSixteen states, including
Washington, have implemented energy efficiencyuasostandards, which set

efficiency goals similar to renewable energy tasg&Vashington’s efficiency target is

part of voter Initiative 937, discussed latét).There is considerable pressure to create a
federal efficiency standard as well. A nationahstard for energy efficiency, combined
with existing state energy efficiency standardsildarive future investments in

efficiency to new heights.

American Recovery and Reinvestment Act

The national recession has also helped to boostisi®lity of energy efficiency, as part
of a strategy to support economic recovery. Evér po the recession, the idea of
growing a clean energy-based economy was viewadkay strategy for addressing the
growing concern about climate change and the stralcthanges that will be needed to
reduce the nation’s carbon footprint. At the saime, a clean-energy economy was
promoted as a way to usher in a new foundatiomdétional economic growth and
employment that will generate thousands of newdguaying “green” jobs that could
also provide new employment opportunities for disedaged populations to enhance
social equity. Many policy papers, studies anarepfrom industry groups, labor unions
and advocacy groups emphasize the importance ftihghtio a clean energy economy to
accomplish these goal3.

In February of 2009 President Obama signed intatteersAmerican Recovery and
Reinvestment Act (ARRA) which provides nearly $&illion for economic stimulus
activities. The Act has a major focus on enerdigiehcy, renewable energy and
education and training related to these activitiésergy efficiency actions alone are
earmarked to receive $30 billion in new investmeritie Act intends to double the
renewable energy capacity of the U.S and undettaké&argest weatherization program
in history by modernizing 75% of federal buildirsd more than a million homes.
Through the U.S. Department of Labor, $500 millisavailable on a competitive basis
and a primary focus of these funds is to prepandeve for careers in energy efficiency
and renewable industrié®. The U.S. Department of Energy is sponsoring UpA®
million for developing and enhancing workforce tiag programs for the electric power
sector and up to $65 million for smart grid worldeitraining. The U.S. Department of
Education is expected to announce funding oppdrasnihat support additional
foundational academic and career and technicalatdumcprograms that can support
energy-related workforce development.

For its share of the overall stimulus act expemd&uWashington State will receive $4.1
billion in dedicated funds, $60 million of whichdedicated specifically to energy
efficiency weatherization programs (of which $10liom is dedicated to training). The
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state and public agencies are eligible for additi@mompetitive funds, including those
available for energy-related education and traifiih@his influx of new money presents
many challenges and opportunities for an expanafedsitructure and action to support
energy efficiency initiatives nationally, across thacific Northwest, and in Washington
State.
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Regional Legislation and Policy

This section reviews the roles and activities ef Horthwest Power and Conservation
Council and the Bonneville Power Administration.also discusses the region’s
conservation achievements, drivers of growth, remgiefficiency potential and
efficiency targets for the region and utilitiessAmple of state utility conservation
program activities is also described.

Northwest Power Act and Bonneville Power Administra tion

For the past thirty years, the most significantéoguiding energy development and
energy efficiency activities in the Northwest hagb the Northwest Power Act (the
Power Act), enacted by Congress in 1880he Power Act required Bonneville Power
Administration (BPA), the wholesale power marketethe federal hydro system, to
pursue energy efficiency initiatives (in additianntew power) to meet the region’s
growing electricity needs. Congress intended BiRA would constantly reduce its
power demand by increasing the efficiency of itstomers’ energy use, which would
also lower electricity costs for regional consumers

The Regional Power Plan

The Northwest Power Act also authorized the statése region to establish the
Northwest Power and Conservation Council (NWPCQ)ctvin turn was directed to
produce the Northwest Electric Power and Consawdian which spells out strategies
for meeting the electrical power needs of the negibthe lowest possible cd$tThe
Regional Power Plan, as this report will referttariust give highest priority to cost-
effective energy efficiencies (also called “consgian”) to meet future demand for
electricity. Renewable resources were given the-highest priority. To the extent
renewables are cost effective, they are rankeddabienermal generating resources such
as natural gas. Among the thermal options, fuitieht methods of producing energy,
such as cogeneration, must be given pridfity.

The Regional Power Plan is updated every five ye@reDraft Sixth Northwest Power
Planis currently available and it is due to be apptbwethe fall of 2009. This report
incorporates early-released data fromEmaft Sixth Northwest Power Plao the extent
that it is availablé’

Because the Regional Power Plan adopted by the NOAd@cts BPA to be responsive
to the power needs of its customers, BPA must sealkest in and provide new power
based on these priorities, beginning with providingt-effective conservation and
renewable resources. BPA may purchase power femmtinermal projects, but only
after determining that cost-effective conservatiod renewables cannot be achieved or
developed in time. The Regional Power Plan is tidedoasis for utility investment
decisions in the region, and individual utilitiee déasked with meeting individual goals
that support achieving this regional goal. BPAdaeutilities with a rate discount for
their individual actions to implement conservatamd develop renewables, though the
actions utilities take must be approved by BPA.
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Regional Conservation Achievement

The Power Act has resulted in the acquisition @rd;600 average megawatts of energy
efficiency between 1980 and 2087 This is equivalent to the annual power needs of
three cities the size of Seattle, the output of B coal plants, or all of the power needs of
Idaho and Western Montana in 2088BPA and the utilities in the region acquired 1,94
average megawatts of that amount, over half of whias in the service territories of
publicly owned utilities and under half was in g vice territories of the investor owned
utilities. The remaining efficiency — nearly 1,99@gawatts — was acquired as a result of
state building codes, energy efficiency standaadd, market-transformation efforts led

by the Northwest Energy Efficiency Alliance (NEEZX).

Figure 3 shows the annual energy savings from ceasen activities and related
programs in the region between 1991 and 2007. s@fimgs shown are a result of
programs sponsored by BPA or NEEA or are a redudtate energy codes or federal
appliance standards. On an aggregate level, gsaxgngs have been variable:
programs ramped up quickly in the early 1990s, thpered off, followed by another
boom in 2001 and subsequent bust. Since 2004geBarings have increased
substantially to their highest levels yet seerh& Northwest.

Figure 3. Annual NW Regional Conservation Savings
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Figure 4 shows cumulative energy savings as atrektiie same programs across the
Northwest between 1978 and 2007. Since 2001, BRAuslity programs have
accounted for the largest proportion of conservesiavings in the region. The
Washington and Oregon state energy codes are rabjofor at least 30 percent of these
regional energy savings. Additional savings hasiited from federal minimum
efficiency standards for appliances and efficielabels for products which exceed the
standard, such as the ENERGY STARbel, and from NEEA market transformation
programs.
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Figure 4. Cumulative NW Regional Conservation Aclévement 1978-2007 (aMW§
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Connecting Demand, Power Prices and Cost-effective Conservation

Expanded energy efficiency initiatives are alsoti@no our ability to address strong
anticipated demand growth for electric power intbgion. The NWPCC'Braft Sixth
Northwest Power Plapestimates electricity demand through 2030 as tkpia Figure
527 The figure shows that under any of the threedasescenarios, without changes in
efficiency investments, the overall demand for gle@ower in the region will grow over
the next 20 years.
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Figure 5. NWPCC Electricity Demand Forecast -Draft Sixth Northwest Power Plan
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In the Draft Sixth Northwest Power Plathe NWPCC estimated that over the next 20
years nearly 7,000 aMW of energy efficiency is techlly achievable across the
Northwest?® Of that amount, 5,800 aMW is considered cost-&ffe@nd over 4,000
aMW is achievable for under $40 per megawatt-hwuthe range of current average
wholesale power prices). The energy savings aMail@r under $40 per megawatt-hour
is equal to more than 6 coal plaftsThis is about double the quantity of cost-effeeti
conservation potential found The Fifth Northwest Electric Power and Conservation
Plan (the Fifth Plan).

The primary reason for the major increase in ctfectve conservation is that “avoided
cost” — or the price the utility avoids paying feew power supply resources by investing
in conservation — has doubled since the Fifth PRower prices in the current planning
period have increased much more rapidly than wasipated during the prior planning
period. Figure 6 shows the forecast wholesale pgwee (per megawatt hour) for the
Draft Sixth Northwest Power Plaelative to the Fifth Plan. The costs of genegati
power have increased substantially.

As wholesale power prices rise, the value of avigidhat cost by implementing
conservation increasé%.Thus, with both demand and prices rising, the éasboosting
energy conservation grows even stronger, confirreimgrgy efficiency as the lowest-cost
strategy for meeting future energy needs.
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Figure 6. NWPCC Power Price Forecast - Fifth Plarand Draft Sixth Plan
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Forecasted Regional Load Growth by Sector

Table 2 breaks out the electric load growth byseas forecasted in thgraft Sixth
Northwest Power Plait The residential sector, in particular, showagid growth rate;

it is expected to grow by 2.2 percent per yearl @0. This growth rate is much higher
than was anticipated in the Fifth Plan, which eated growth in the residential sector to
be 1.36 percent.

Table 2. NW Electricity Load Growth Forecast by Setor — Draft Sixth Northwest
Power Plan (aMW)

2007 Growth Rate Growth Rate
Actual o — e 2010-2020 2010-2030
Residential 7,431 7723 19446 | 11,896 | 2.0% 2.2%
Commercial 6,081 6740 | 8317 9318 |2 1% 1.6%
Industrial Non-DSI | 3,793 | 4044 | 4,261 4675 |05% 0.7%
DSI 764 693 818 818 1.7% 0.8%
Irrigation 736 705 675 774 -0.4% 0.5%
Transportation 63 63 62 64 -0.1% 0.1%
Total 18,868 | 19967 | 23578 | 27545 | 1.7% 1.6%

DSI - Direct Service Industry (wholesale industgastomers of BPA)

As shown below in Figure 7, the primary driver lmistchange is projected demand for
residential information, communication and entemant (ICE) appliances. Tiraft
Sixth Northwest Power Plaadso predicts significant growth in residential @nditioner
use. Lighting, refrigeration and water heatingrespnt declining shares of residential
energy use, which is a direct result of succesdfidiency standards and programs.

The forecast rapid growth in electricity consumptioombined with increasing
wholesale power prices and increasing costs forg@werating resources, is creating a
situation very favorable to new conservation inives.
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Figure 7. Residential Electricity Demand Forecashby Appliance —Draft Sixth
Northwest Power Plan
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Regional and Utility Energy Efficiency Targets

TheDraft Sixth Northwest Power Plamveals significantly higher energy efficiency
targets set for the Northwest. The Regional P#ls ¢or acquiring 1200 aMW of
conservation savings by 2014, which represent=5&pt of the new regional demand
for electricity over the next five years. The Rewl Plan also calls for acquiring about
5800 aMW of conservation savings by 2029, whichiesents 85 percent of the new
demand for power in the regidh.

In coordination with thé®raft Sixth Northwest Power PlaBPA will begin in 2011
pursuing all regionally cost-effective electricggvings within the entire service
territories of its public utility customers, nosjuthe share of their load supplied by BPA.
This change, combined with BPA’s new rate structiegigned to promote efficiency,
should contribute significantly to energy savingeoas the region.

BPA, the NWPCC and the region’s utilities have bsgnificant players in
implementing conservation measures in the Northw8sime of the Northwest’s largest
utilities have exceeded their 2007 NWPCC targetassnuch as 25%. But many

others have relied exclusively on BPA’s progranmgl fallen short of these targets.
Many of these utilities have very inexpensive povates and therefore there is little
economic incentive to spend money on implementorgservation measures. In spite of
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the variable levels of activity, more energy e#ioty was acquired in the region during
2007 than in any previous year (see Figure 3, ptedesarlier)’*

Some utilities in Washington State have been str@tgnal leaders for promoting
energy efficiency. However, it is important to @dhat while utility programs are an
important component of the energy efficiency indyghe federal government and states
also are very active in the industry through thesige investments in weatherization
programs, implementation of building codes, apmiéastandards and other government-
initiated activities. Indeed, the majority of teeergy efficiency programs offered by
public utilities are reviewed, approved and joimbid for by BPA.

Utility Conservation Activities

Utilities have shown varying levels of activitytineir conservation programs. Generally
speaking, those utilities which are responsiblenfieeting some or all their own load
growth (rather than relying on BPA) and are cldseahe limits of their existing
generation resources offer more ambitious conservarograms. Some utilities that
own their own generation and have large surpluags found that conservation frees up
additional power to sell elsewhere at a highereopric

BPA provides utility incentives for nearly all dfé consumer efficiency programs
offered by utilities, including rebates for ENER&®YAR appliances, heat pumps,
insulation and lighting. The utilities reviewedrthg this research revealed a strong
preference for efficiency measures focused onihghspecifically installing compact
fluorescent lighting (CFL). CFL measures resukemergy savings at relatively little
expense to the utilities and have resulted in Sant energy savings. From the utility’s
perspective, CFL programs require fewer staff diede is strong regional and national
marketing support for CFL programs. The utilitgfort and expense is leveraged by
these coordinated efforts, which influence thewich of program offerings. Very few of
the programs were targeting energy efficiency #c that would result in substantial
growth in direct employment, even though these anog probably stimulate new
demand for energy efficiency products.

Following CFL measures, utilities tend to offer aisds for energy efficient appliances
and heating and ventilating equipment. Some ieslibffer programs targeted at home
weatherization, or at commercial building desigd aperations, but these activities
represent significantly smaller portions of theastments made by the utilities included
in this review. Many utilities offer low-interekians or loan guarantees for commercial
and industrial sector energy efficiency investments

The information listed below summarizes conservaéictivities among a sample of
Washington utilities. This is not a comprehendisteof all programs offered by these
utilities. If data was available, energy savingsaesult of efficiency measures are
shown below. Utilities offering low-interest loansually require that energy audits be
performed prior to work being done. For more dstake individual utility websites.
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Public Utilities

Clark County Public Utility District

Clark PUD’s conservation program provides loans guaahts for weatherization, heat
pump and market transformation activities. Du2@§8, $1.4 million dollars in loans
were provided through the program. Energy savng® not availablé>

Chelan County Public Utility District

Chelan County PUD offers residential customers ilot@rest loans for efficiency
upgrades on their homes. Commercial and industnistomers are provided assistance
in selecting energy efficient heating and cooliggtems. Since 2000 the commercial and
industrial program energy savings is 4.2 aMW. pPpregram was curtailed during 2009
but is expected to resume in 20T0.

Grant County Public Utility District

Grant County PUD offers residential customers lateiiest loans for efficiency upgrades
on their homes. The utility also offers rebatesdioergy efficient lighting, appliances

and ENERGY STAR manufactured homes. Commerciah &nd industrial customers
may qualify for lighting rebates, irrigation and@storage assistance. No energy savings
data was availabl¥.

Grays Harbor Public Utility District

Grays Harbor PUD offers low-interest loans to resithl and non-residential customers
for weatherization and efficiency upgrades. Thigybffers rebates for heat pumps and
appliances. Utilization rates and expected ensagyngs of specific measures were not
available®®

Lewis County Public Utility District

Lewis County PUD does not have an active consematiogram. It is passing through
rebates for energy efficient appliances and watatdrs through BPA’s conservation rate
credit progrant’

Mason County Public Utility District #1
Mason PUD #1 offers rebates on appliances, heapguinghting, new ENERGY STAR
homes, manufactured homes and insulaffon.

Mason County Public Utility District #3

Mason PUD #3 offers energy audits and rebatessrldtion, duct-sealing, heat pumps,
compact fluorescent lighting and appliances. Cororaksector rebates are available for
lighting and motoré?

Pacific County Public Utility District #2

Pacific County PUD offers rebates for residentiabtherization, heat pumps,
commercial lighting, appliances, ENERGY STAR rateahufactured homes and solar
water heaters. Utilization rates and expectedggnsavings of specific measures were
not availablée'?
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Seattle City Light

Seattle City Light developed a five year consepraplan in 2008 which calls for
doubling the amount of energy savings from the iprevplan, exceeding the Northwest
Power and Conservation Council’s target for Seatfeattle’s goal is to save 65.5 aMW
of electricity, meeting most of the city’s projedt®ad growth through 201%.

Seattle’s drivers for expanding efficiency targetdude climate initiatives, the city’s
strategic plan (which calls for environmental poti@n, cost-efficient portfolio of power
resources and enhanced financial resiliency), amasaof policy, regulatory, social and
economic development initiatives, including thet8eaobs Initiative, which is working
with local energy efficiency employers and work®tcaining and education providers
within the City to create linkages to living-wagib§™*

Seattle’s plan for achieving their goal expects 5#%e energy savings to come from
commercial sector programs, 9.8% to come from itségiprograms and 38.2% from
residential and mixed-use programs. The commeseitor programs focus primarily on
commercial retrofit and lighting measures. Theustdal program provides financial and
technical assistance to new and existing indudadlities. The residential program
expects to find most of its savings in retail liggtmeasures.

Snohomish County Public Utility District

In 2008, Snohomish County PUD saved more than @®mkWh of electricity through

its conservation programs, enough to power 5,000es0 Their programs offered
rebates for efficient appliances, loans and casénitives for home weatherization
projects, recycling of energy-wasting refrigeratansl freezers, and discounts on
compact fluorescent light bulbs. Utilization ratesl expected energy savings of specific
measures were not availaffe.

Tacoma Power

Tacoma Power has a conservation plan which callS4@aMW over the next ten years,
thus delaying the need for additional supply-seources for many years. The drivers
for the plan are Initiative 937 and the recognitibat energy efficiency will help
consumers manage costs. The goal of the consamyatbgrams is to save 5.4 aMW
every year for the next ten years.

Tacoma Power staff will deliver some of the progsditke weatherization), while
contractors will deliver some regional programkg(liighting). Some programs target
the residential sector, including ENERGY STAR ligigtand appliance rebates, heat-
pump rebates, single-family and multi-family weatkation, new manufactured home
incentives and refrigerator/freezer recycling. Tiiéty offers customized efficiency
programs for commercial and industrial customelre dtility is also developing several
new programs®

Investor-Owned Utilities
Avista
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Avista’s conservation programs are funded througdit@ surcharge which collects about
$10 million annually from electricity customers1 2008, over 49 million kwWh of
electricity savings was attributed to Avista’s camnvation programs. The largest savings
came from measures focused on lighting (40%), hgaténtilating/air conditioning

(28%) and buildings (10%) though there are se\aditional small project¥.

PacifiCorp
PacifiCorp collects about $5.6 million annuallyrfrdVashington ratepayers on a

conservation surcharge on utility bills. Pacifi@srprogram activity has resulted in
about 35 million kWh in annual electricity savirfgs\o details were available for the
utilization rates or sector-specific savings.

Puget Sound Energy

Puget Sound Energy (PSE) ratepayers contributedrii8n annually in 2008 for
measures which have captured about 273 million K32 average megawatts or
enough to power over 35,000 homes) in electriawjrsys. PSE increased its 2009
efficiency goal by over 18% compared to 2008.

PSE’s current measures are focused primarily dmitig, and to a lesser extent retrofits
to existing buildings, new building design, apptias, heating ventilating and air
conditioning improvements, and building operatairting and services. Over the next
two decades, PSE expects to save another 440 averagawatts of electricity and 70
million therms of natural g&€
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Washington State Policy and Leqgislation

Washington State has a long list of policies aggklation which supports the energy
efficiency industry, and the emphasis on this gdtés grown significantly in recent

years. There are a few policies which particulatnd out as being major drivers for
change. The first is the Washington State EnemyyeGvhich was established in 1977

and has been enhanced many times since thents theeminimum standard for energy
efficiency for newly constructed building$. The energy code has been a proven success
at boosting energy conservation and is respon&iblat least 30% of the total energy
savings achieved in the state since it was firat&t" Currently, the Washington State
Energy Code exceeds the very high standards dhtemational Energy Conservation
Code.

More recently, Washington voters passed Initiaéi8@ (1-937), which requires utilities to
develop all conservation that is cost-effectivéial@e and feasible using methodologies
consistent with those used by the NWPEQUtilities will be completing their plans for
achieving 1-937 targets in January of 2010. At tirae, more specific details on the
activities the utilities will be pursuing will beote available. Washington’s 1-937 was
the first state renewable energy standard in tiem#o require utilities to also meet
energy efficiency standards.

A more subtle yet important action was the enactroehlouse Bill 1010 in 2007. This
legislation requires utilities to prepare resoytans to demonstrate that they have
adequate resources to meet their load-servingatfins> It makes the utilities’
efficiency targets public, puts them into contexttvother resource acquisition goals, and
tracks progress towards meeting the targets.

The state has legislated greenhouse gas emissioati@n targets, which rely on success
of energy efficiency measures. The state hasaatsaied requirements for publicly-
owned buildings to reduce their energy use by 1@ékeecome ENERGY STAR
certified>*

Table 3 is a summary of state-level energy efficjgpolicies>

23



Table 3. Overview of Washington State Energy Effiency Policies

Electric Utility Sector

Customer energy efficiency programs

Energy efficiency program funding

Energy efficiency resource standards
Recognition of energy efficiency as a resource

Vehicle Policies

Tailpipe emissions standards

State tax incentives for high efficiency and
alternative fuels vehicles

State Grant Program

Manufacturing efficiency program

Building Codes

Washington State Energy Code

Appliance and Equipment
Standard

Minimum efficiency standard

Clean Distributed Generation

Interconnection standards
Output-based emissions regulations

Combined heat and power included in Initiative
937

Standby rates

Smart Growth Policies

Growth Management Act
Adopted goal to reduce vehicle miles traveled

Climate Change Mitigation

Climate Action Team
Western Climate Initiative
West Coast Governor's Global Warming Initiative

Western Governor’'s Association Clean and
Diversified Energy Initiative

Lead by Example Initiatives

New and existing state buildings requirements
Energy efficient product procurement

Efficient fleets

Energy savings performance contracting

Washington’s policymakers have shown strong supgradtleadership for advancing
efficiency. The American Council for an Energyi&i#nt Economy (ACEEE) ranks

Washington State as sixth in the nation for impletimg strong energy efficiency

policies, which is especially meaningful when cdesing that Washington has some of
the cheapest electricity rates in the nafforin particular, an increasingly stringent state
building energy code and the landmark efficiencsfgrenance standard have laid a

foundation for significant growth in the state’di@éency sector.
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The Enerqy Efficiency Workforce

This section provides a review of existing reseanclthe energy efficiency workforce,
and discusses occupations that comprise the waskfmd forecasts for growth. The
impact of federal spending on the national, stateragional efficiency workforce and
other overarching energy efficiency industry workfissues are presented.

Existing research on the energy workforce pointhéocentral role that energy efficiency
plays in employment, and as an economic sectoiigh@tportant as a job creation
strategy now and into the future. As shown presipin Table 1, efficiency-related
investments generated an estimated 1.63 millios jolthe U.S. in 2004. This is roughly
twice the number of jobs in the energy supply seciais finding is consistent with a
growing body of research on energy-related investsand job creation showing that
energy efficiency employment is likely to providéaege share of new employment in an
emerging clean energy econofy.

The findings among existing studies on energy ieificy employment and occupations
vary considerably, depending on the focus of teeaech, what is defined as efficiency
employment, and the economic models used to genkmatcasts for future employment.
Some studies consider only direct jobs, which aosé associated directly with a specific
product or service, such as an energy-efficientding design or construction work.
Other studies include indirect job growth, alsownas a “multiplier” that estimates
second-order job growth associated with increasedathd for generic parts or tools
provided by a supplier, for instance. In gendralyever, most research confirms that
energy efficiency employment is already an econatriieer>®

According to the ACEEE study (described earlidrg, largest number of jobs in the U.S.
in 2004 was in the buildings sector (900,000), Wwhigpresents 55 percent of all
efficiency-related job3? Within that sector, investments in the appliaacd electronics
sector generated the most jobs (more than 370,@l@wed by residential construction
and renovation (316,000 jobs) and commercial cangtm and renovation (301,000.) In
addition to the buildings sector, the industriaitee supported 161,000 jobs and utility
sector power generation efficiency improvementpsuged employment for 139,000
workers in 2004.

Understanding the Energy Efficiency Workforce

As noted earlier, the diverse nature of energyiefficy activities and the
interdependency among industry players makesiiemly difficult to clearly
distinguish between these businesses on many ea#iggncy measures. Similarly,
defining and measuring industry employment, ocdopat composition, and skill
requirements of energy efficiency employers is clicaged, and there are relatively few
systematic studies available that focus on en€ifggiency workforce issues. The
shortage of reliable research on the energy effitgievorkforce has also meant that our
understanding of the workforce education and trgmeeds of the energy efficiency
industry is limited.
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A recent study of energy efficiency workforce issitg the Lawrence Berkeley National
Laboratory (LBNL) provides some useful foundatiodistinctions for the indust. In
designing their study, LBNL researchers developedets that identify the composition
of the energy efficiency industry, which is mostedtly impacted by increased program
activity. Increases in energy efficiency actistiere also a function of greater interaction
between customers and private-sector businessesoffdr related products and services
through utilities, but also directly, outside ofasished efficiency programs. Thus, both
the growth in utility programs and an increasingnber of direct transactions between
consumers and private-sector businesses will augemamngy efficiency activity and
employment.

The LBNL models provide a useful starting point identifying some of the common
key sectors, businesses and occupations that cearthe energy efficiency industry.
Additionally, they show how energy efficiency pragr activities can translate into
changes in specific job categories.

As shown in Figures 8 and 9, LBNL'’s models hightigie various levels of occupations
that exist in different functional areas that supoergy efficiency program goals and
activities. The top of Figures 8 and 9 depicthighest level of job categories employed
in energy efficiency programs—Iargely program adstrators and implementation
contractors, where efficiency programs typicallgine Below that level are jobs which
support program administration and implementatiuich as marketers, program
managers and evaluators. The next level shows#jer employment sectors involved
in the final installment or implementation of theeegy efficiency activity, followed by
the relevant occupations within that sector.

These charts are useful in showing the connectitwden efficiency programs and the
specific occupations impacted by efficiency progmtivity. Many of the occupations
shown, for example electrical contractors or mec@m®engineers, have traditionally
been employed in activities that are not exclugiedficiency related. However these
jobs are impacted by changes in the efficiency stigu

The models highlight the existing occupations whrexe job skills are needed, and
identify new occupations or specialization areas #ie emerging, based on research
reviews and interviews with employers and enerdigiehcy experts. The occupations at
the top tier of both Figures 8 and 9 could be fellestate, local, utility, business or
industrial sector energy efficiency program adnimi®rs; in fact, those occupations
could be present in nearly any entity which ori¢g@saan efficiency program
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Figure 8. Commercial and Industrial Providers of Energy Efficiency Services
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Figure 9. Residential Sector Providers of Energy ficiency Services
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Figure 8 depicts job categories for commercial iaddstrial providers of energy
efficiency services. Figure 9 shows similar categgoand information for residential
providers of energy efficiency services. Compacethe commercial and industrial
sectors, the residential sector relies less omerging services, facilities management
and energy services companies.
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Figure 10. Sample Job Descriptions from Seattle GjtLight's Five Year
Conservation Plan

What does a Utility Energy Efficiency Planner Do?

Planning is the merger of technical analysis, marksearch and utility planning.
The planning group must understand how customex<City Light’s product
(electricity) and how that use is growing, bothihgividual customers and in the
overall system. Once planners understand thig; thest identify how to reduce
consumption through pricing signals (rate desigaghnology or by altering
customers’ behavior.

Planners rely on market intelligence; technologgessment; experience with
previous program successes and failures; utiliyuieements and costs; and
regional commitments/standards/laws/regulationslabée for the optimization of
program design.

Planners must use the data to identify specifidga@ich as —reducing energy
consumption or peak use, and changing time of &ee.example, if the goal is to
reduce the energy used for residential lightingcbgivincing customers to convert
to compact fluorescent lighting, planners mightyde incentives to reduce the
products’ price. That seems straight forward. ivigtlementing such a “simple”
idea requires the coordination of thousands ofiteta, all with unique delivery
channels and in-store processes.

What Does a Utility Program Implementer Do?
Program implementers base implementation plansl@amners’ program design
requirements. Implementation plans must addregsrabquestions:

* Which set of customers is the program designeeee with available resources?
* How many customers can be influenced in a spqo#riod of time?

* Which is the best way to access those custonmeligidually or through mass
marketing?

* How can City Light influence those customers reffsctively: by —providing
incentives to reduce the measure cost, providingtyd-sale rebates, educating
customers about their options, or other approaches?

Once implementers determine how to influence tlgeetad customers to
participate, they must develop successful salesegjres. They also must quantify
outcomes, including the number of participants Hrelamount of energy savings,
through evaluation, measurement and verification.
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Forecasts for Growth in Energy Efficiency Occupatio ns

LBNL researchers also generated forecasts forjowttp in energy efficiency based on
estimates of future investments in energy efficyefiigure 10). Preliminary results
suggest there will be large growth in employmenstilting from expected increases in
spending in energy efficiency activities: employmienenergy efficiency jobs could
guadruple from just over 100,000 person-year edemia in 2008 to over 400,000 by
2020. The greatest increase in number of jobddvoel for insulation-related
contracting (perhaps as many as 200,000 jobs b§)2@nergy services companies,
government and utility efficiency programs and veaization programs all could grow
substantially. Even the low-spending scenariocWhvas described by researchers as
extremely conservative, shows the energy efficiemogkforce doubling by 2020. The
high-spending scenario does not include full rejuheof greenhouse gas emissions,
which would further expand the energy efficiencyrkiorce.

Figure 11. LBNL Estimate of Energy Efficiency Worlforce Size — Current and
Projected, High and Low Spending Scenarios
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Growth in Federal Spending on Energy Efficiency

Rapid growth in employment will certainly come a®sault of federal economic stimulus
spending. The federal Weatherization Assistanogriam (WAP) alone has received
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$60 billion from the American Recovery and Reinugstt Act, and stimulus funding for
job creation and education and training progransufiport growth of energy efficiency
initiatives is available through several federamges. In the course of ramping up the
Weatherization Assistance Program, estimates weeded to identify the type of
occupations and number of expected jJbThese estimates, shown in Figures 11 and
12, show a quadrupling of jobs needed to implertf@program; the current number of
jobs is approximately 13,000 and is expected tovgm56,000. Crew installers,
representing the largest proportion of occupatians forecast to increase from
approximately 6,000 jobs in 2008 to over 35,006 wb2020.

Nearly all low-income weatherization programs inshiagton are contracted to local
agencies that carry out the work. These agene@sve state and federal funding
through the Washington State Department of Commedtiity funds may also be used
for energy efficiency measures that are eligiblarigentives.

Figure 12. 2008 Weatherization Program Jobs and doType
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Figure 13. 2020 Expected Weatherization Program s and Job Type

Local Workers Needed to Weatherize 1 Million Homes/Yr
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Definitions: PY — Person years. WAP — Weatheraatssistance Program.

Washington State Energy Efficiency Employment

Washington State recently completed two reporteorkforce and job training needs for
the green economy that provide some support fonétienal studies and findings noted
above:2008 Washington State Green Economy Jodferred to below as Green
Economy Jobs Study) amilashington State’s Green Economy: A Strategic Freone
(referred to below as Strategic Framework Stiéylthough these reports did not
specifically target energy efficiency, employmenjab growth, both reports provide
some insights into quantifying the number of jobd &ypes of occupations, and they
begin to identify some specific workforce needstfer energy efficiency sector. The
Green Economy Jobs Study also established a stakistundation for measuring job
growth over time, and recently-passed legislatléB £227) calls for additional research
and a follow-up survey that will examine changeenergy efficiency employment.
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The Green Economy Jobs Study research was basedamom sample of all
Washington state employers who responded to a gab@ut business activities and
employees who have direct employment in specigegrindustries. The study identified
the green economy as rooted in the developmentus@df products and services that
promote environmental protection and energy secufibie study included industries and
businesses engaged in:

* Energy efficiency

* Renewable energy

* Preventing and reducing pollution
* Mitigating or cleaning up pollution

“Green jobs’were generally defined as jobs that promote enwemtal protection and
energy security. Oveé3,500 private-sector employers responded to theeguand only
jobs directly related to products or services piledi by companies were included.

Within those conservative parameters, the studgddbat green employment
represented 47,194 jobs, or about 1.6 percentalfstate employment in 2008. As
shown in Table 4, energy efficiency jobs make wprtiost significant portion of green
jobs, representing over half of all green jobshie state. Construction-related industries
and occupations account for 70 percent of employmnethe energy efficiency sector,
followed by professional and technical servicehsag architecture and engineering.

Table 4. Full and Part Time Employment by Core Gren Sector (2008)

Total Full Time and Part Time Green Jobs by Core Area

Energy Renewable Reducing el Total by Part Time
Efficiency Energy Pollution Clge_mup or and Full Time
Mitigation

# % # % # % # % # %
Full Time by 1 o5 541 | 9306 | 1,523 | 75% | 12,472 | 80% | 3,815 | 85% | 41,052 | 87%
Core Area
Part Time by 1735| 7% | 503| 25% | 3204 | 20% | 668 | 15% | 6,110 | 13%
Core Area

Total Full Time
and Part Time | 24,976 | 100% | 2,027 | 100% | 15,676 | 100% | 4,483 | 100% | 47,194 | 100%
by Core Areas*

Percent of All

52.9% 4.3% 33.2% 9.5% 100.0%
Green Jobs

*The total for all green jobs is greater than the amd column total by 32 jobs because some respisdél not
report green jobs by any core area.

The study concluded that the large proportion gbleyment in the energy efficiency
core area stems in part from the fact that eneffgyiency products and services are
found in a wide variety of industries and occupaticand that these products and
services have strong markets and historical cororectvith residential, commercial, and
industrial construction, which is a significant yga in the state’s overall economy. The
study also noted that the prominence of energgieffcy may also represent the current
and future market expectations of constructionteel@mployers, who are positioning
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themselves to pursue retrofit or renovation-relgegects until the market for new
building construction rebounds.

The Strategic Framework Study reports that ourérgiucation system has not been
sufficiently responsive to the labor market. Tikiseflected by the demand for jobs in
fields which require two and four year degreestigdao the number of students entering
those fields. At the same time, it has been diffito attract and retain younger workers
for many energy efficiency occupations.

Pacific Mountain WDA Energy Efficiency Employment

The Green Economy Jobs Study also examined emplaywithin the state’s various
workforce development areas (WDAs). The Pacifiauktain WDA encompasses
Mason, Grays Harbor, Thurston, Lewis and Pacifiari@ies. The study found that
nearly two-thirds of all green economy jobs in Bazific Mountain WDA were in the
energy efficiency sector. As shown in Table 5,le/knergy efficiency employment
represents less than one percent of all employmehe region, the proportion of energy
efficiency jobs within the Pacific Mountain WDA wasore than 11 percent higher than
the state average.
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Table 5. Energy Efficiency Employment for Washingbn and the Pacific Mountain
WDA (2008)

Washington State Pacific Mountain WDA
Total Employment 2,974,524 172,262
Core Green Jobs 47,194 1,740
Energy efficiency jobs 24,976 1,122
Energy efficiency as % of all employment 0.8% 0.7%
Energy efficiency as % of core green jobs 52.9% 64.5%

Within this region, the fourteen energy efficiersgctor occupations with the greatest
number of employees identified by the study artedisn Table 6. The remaining 25
occupations mentioned by employers (not showneallesent one percent or less of the
energy efficiency sector.

Table 6. Energy Efficiency (EE) Occupations withirthe Pacific Mountain WDA
(2008)

_ % of EE_J_obs in % of EE
Occupation # of Jobs* Pa9|f|c Jobs in WA
Mountain WDA*

Heating,. Air Conditioning, and Refrigeration 240 21.0% 9.4%
Mechanics and Installers
Carpenters 187 16.3% 9.6%
Electricians 154 13.4% 14.6%
Roofers 104 9.1% 2.6%
Forest and Conservation Workers 56 4.9% 2%
Glaziers 52 4.5% 3.3%
Plumbers, Pipefitters, and Steamfitters 47 4.1% 6.7%
Machine Feeders and Offbearers 31 2.7% 0.1%
Architects, Except Landscape and Naval 30 2.6% 5.7%
Farmworkers, Farm and Ranch Animals 27 2.4% 1%
Loan Officers 26 2.3% 1.4%
Construction Laborers 25 2.2% 8.2%
Maintenance and Repair Workers, General 19 1.7% .5%
Construction Managers 18 1.6% 2%

*Figures are rounded to the nearest whole number

These data reveal some interesting trends. Eredfigiency jobs clearly cross a wide
variety of occupations. Consistent with the ovestldy findings, the largest proportion
of jobs is related to the construction industmy.tHe Pacific Mountain WDA, the number
of jobs in heating/ventilating and air conditioniisgmnore the double the state average. A
similar trend exists for carpentry jobs, which agaiofor 9.6 percent of all state energy
efficiency jobs identified by a Washington Statefoyment Security Department
survey. A few of these jobs may appear at firahge to have little relationship to the
core energy efficiency industry. However, jobstsas loan officers are key to
implementing low-interest loans for energy effiggnmprovements, a popular energy
efficiency initiative offered by many utilities the region.
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Energy Efficiency Industry Structure and Employment

In a recent study analyzing the impact of enerdjgiehcy activities on jobs in

California, efficiency activities were found to lmgompounding economic benefits. The
first 1.4 percent of annual efficiency gain proddiedout 181,000 jobs in California,
while an additional 1 percent yielded 222,000 addél jobs. The study recognized that
the marginal efficiency gains would be more expesdbut would also have more
intensive economic growth beneffts.

The predominance of building industry employmerthi@ energy efficiency sector is
consistent in the findings of the state’s greers jsbrvey, the LBNL study, the McKinsey
report and other studies of the energy-efficieresst@ar. The findings also suggest
differences in employment trends across the ingusdovernment-funded programs
appear to be focused on longer-term, more labensive structural changes in how
society uses energy, such as implementing buildoaigs and weatherization programs,
which may generate many new jobs.

In contrast, utility-sponsored programs appearaietittle overlap with the building
industry; they have found their niche in shortert@echnology-based programs, which
likely affects employment in the manufacturing sechore than the building sector.
Although increased demand for energy efficiencydpods and new smart grid
technologies may stimulate new job growth, it seanigkely that the number of jobs in
manufacturing would increase significantly whendarction is shifted from traditional
appliances or technologies to those that are mueegg efficient; these new
manufacturing jobs may also not be local, as emmpént in this sector relies on many
national or global suppliers.

Utilities provide important leadership on energfyoggncy and related employment.
They also offer a unique relationship and outreggbortunity with consumers.
However, they are first and foremost energy serprogiders; some utilities may have
limited interest or capacity for providing econorbenefits beyond delivering low-cost
power to their customers. Municipal utilities amehe unique position of being
embedded within organizations serving communitylgyand their structure may lend
them to be more aware of their role in local ecoratevelopment and their ability to
help achieve broader social and economic objectit#es example, while Seattle’s
primary energy efficiency activity emphasizes et lighting programs, the city and
public utility are also exploring ways to link camsation goals and clean energy
investments with economic and workforce developneéiatrts, including supporting
programs (like Seattle Jobs Initiative) that liokviincome, low-skill Seattle residents
with associated training and job opportunities.

Energy Efficiency Workforce Issues

Concerns about shortages of energy efficiency werkave generated much discussion
both in terms of current and future labor shortag&secent survey of eight energy
efficiency occupations in the San Francisco arg¢erdened that these occupations are
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projected to increase substantially in the nexddhyrears, creating thousands of jobs in
that regior®* Employers reported existing difficulty hiring difi@d workers in all eight
occupations. Community colleges in that area areently exceeding capacity in energy
efficiency-related classes, and they are rapidpaexing courses, certificates and
programs to support growth in the industry.

In the Pacific Northwest, the NWPCC, in partnershigh regional stakeholders, created
the Northwest Energy Efficiency Task Force (NEET )dentify infrastructure elements
needed to advance energy efficiency achievemeheinegion. One of the working
groups within the Task Force (Work Group 5) focusedvorkforce issues and two of
the ten final NEET recommendations were relatddltor training, education and the
labor market. One recommendation calls for de§renergy efficiency jobs, establishing
skill standards, identifying job classificationdagstablishing a clearinghouse for jobs.
The work group also recommended that the CentExoéllence for Energy Technology
at Centralia College should be expanded to proxidiategic coordinating body to
partner with other entities and advise on trairpnggram expertise and regional needs
for workforce development.

Washington and the Pacific-Mountain region areljike face some serious challenges to
meeting the increased demand for a skilled enekfarce. Washington’s workforce

in general is growing more slowly than in the pés¢; aging baby-boom population is
fast approaching retirement and will be replacea Bynaller cohort of working-age
individuals through 2036 Simultaneously, the population is becoming maverge,
increasing the need for basic language and skitld@ment for populations that have
traditionally been underserved by educafibn.

Recent research on the electric utility workforeegals an imminent labor shortage in
that industry: employers report an existing shartafjqualified applicants in occupations
across the industry, and with nearly half of thekfarce eligible for retirement in the
next 10 years, those shortages will gfwo the extent that energy efficiency
occupations rely on utility craft and professionalrkers, this may negatively impact
labor markets for the efficiency sector as well.

Labor shortages in the energy efficiency industeylikely to be exacerbated by growing
competition for fewer qualified workers, which i€andition many employers already
face. The Workforce Training and Education Cocatlimg Board (WTECB) 2007

survey of Washington employers found that 60 peroéall Washington employers (and
33 percent of all Pacific-Mountain WDA employergddifficulty finding qualified
applicants for job openind8. Eighty-two percent of employers reported diffigul

finding applicants with occupation-specific skitee most common problem reported by
employers. The survey showed that the shortagealffied workers is limiting

economic growth.

Many of the specific occupations for which empl®ykave difficulty finding qualified
workers are also key occupations in the energgieffty industry’® Sixty-nine percent
of construction industry employers in the WTECBv&ayrreported having difficulties
finding qualified applicants. This finding may laehanged significantly since the

37



economic downturn, but the effect may be temporginen the emphasis of the recovery
efforts on this sector, it seems likely that theik be a shortage of workers with
specialized training in energy efficiency technisjuathin the construction industry to
meet short-term demand, and the industry may leedoto complete for a limited pool of
skilled energy efficiency workers when the condinrcindustry rebounds.

New jobs and new skill€arly scans of green economy jobs show theretengial for
creating new jobs and that new skills will be nekiteexisting jobs® Although the core
work of many existing jobs may not change dramdyicaew materials, technologies

and work processes for energy efficiency-relatatstraction workers and building
operators may pose new skill requirements, demgndiore of new trainees and calling
for increased upgrade skills training for curremrkers’* Current levels of public and
private training may not be adequate to meet tbevigng and changing demands on these
occupations.

Early research on some of the core skills enerfigieficy employers have identified
include a number of technical and general empldigaiskills.’?> They include:

» Basic math, writing, communication and analysis

» Computers and networks

» Energy technology and energy systems

» Concern for the environment and community

* Technical and plain communication

* Flexible and able to adapt to change

Training opportunities Postsecondary education has been respondiriatmes in
demand for energy efficiency jobs, and new prograraseing developed. Community
and technical colleges in Washington have beenldewve new programs for positions
such as energy auditors and sustainable constnyataxtices, however relatively few
two-year colleges currently offer energy efficierasya dedicated program; many
programs include energy efficiency within broaddbpjects such as in environmental
sciences, buildings sciences or engineering teoigyol

A gap still remains between supply and demandvwordnd four year degrees in
occupations such as construction, engineeringfactire, and in occupations supporting
research which will be crucial to the energy eéfimy industry> Although the number

of energy efficiency-specific programs is incregsithis new capacity may still be
inadequate to keep pace with industry growth amgisg demand for a skilled energy
efficiency workforce. Enhancing coordination bedénehe energy efficiency industry
and educational institutions would help to exparafgssional development opportunities
and ensure that the foundational skills requireéhblystry are integrated into education
and training programs.

Appendix B contains a list of current energy ety education and training
opportunities in Washington State.
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Conclusions and Recommendations

The energy efficiency industry is experiencing dagiowth, and projections suggest that
future expansion is imminent. Energy price voiigtilsupply concerns, technological
advances, climate change and other environmentakcns are all contributing to these
growth forecasts. These factors will continuegplg pressure on energy resources for
the foreseeable future, and are likely to suppsteady expansion of efficiency efforts.

The lack of sufficient data and awareness haslheté growth in the energy efficiency
industry in the past, and these gaps have crea®dahallenges. However, the sense of
urgency for using efficiency as a cost-savingsjabccreation tool is growing.
Regardless of how we define, track or measurarthisstry, growth is underway and
expected to continue rapidly in the near term dsageanto the future. Existing public
policies affecting energy efficiency initiativeseanelping to solidify the role of efficiency
in helping to achieve national and state energydinthte goals, and new policies are
now being developed that will promote future growthhe industry.

Employment projections suggest that the workfordenged to expand rapidly to meet
the increasing demand for energy efficiency proslactd services. Nationally, the
greatest increase in number of jobs would likelydrensulation-related contracting
(perhaps as many as 200,000 jobs by 262@nergy services companies, government
and utility efficiency programs, and weatherizatpyograms could grow substantially in
the coming years. Some estimates show the natmeagy efficiency workforce
doubling by 2020, and there is potential for theokryment in this sector to quadrugfe.
The energy efficiency industry in Washington Statiarge and mature, integrating
technologies, industry sectors and occupationssiet the economy. In the short term,
federal stimulus investments will boost demandstolled workers and new trainees,
while investments in research and development Himikacy-related technologies will
create new employment and business opportunities.

The industry will face some serious challengesateetbping the energy efficiency
workforce of the future. The population in Washorgis becoming more diverse, yet
population trends show that the size of the stddédssr pool is likely to shrink over the
next 20 years. Initial research shows that emp®gee already finding it difficult to find
qualified workers to fill energy efficiency-relatgab openings at all levels, and new
types of occupations and skill requirements arergimg.”® To meet current and
projected needs, existing workers will need upgtaaieing to adapt to technology
changes, new materials and work processes, wtabaeyrefforts will be needed to
attract, train and recruit new workers to the indus

Some research on energy efficiency occupationgraimdng needs have identified the
need for stronger federal and state roles to stfyire growth in the energy efficiency
industry. There may be opportunities for industgders and sponsors to augment their
support for energy efficiency employment and tragntio accelerate the development of
energy conservation solutions that address braameal, environmental and economic
goals. However, the diverse nature of energyiefiity activities and the skills required
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by related industry sectors has complicated eftortdetermine what specific industry
sectors, occupational groups and workforce educgtiograms should be emphasized.

Systematic information about the employment aniditrg needs of the industry at the
state and regional levels is also lacking, and estgthat additional research is needed to
identify specific skills and education requiremeifatsthe energy efficiency sector.
Expansion of regional and state education anditrgicapacity to support new growth in
energy efficiency is needed, but efforts to adapxpand the existing education and
training infrastructure should be based on reliaa that includes input from the
industry and other key stakeholders.

Future Actions and Research

In order for the state to maximize the potentiaéoérgy efficiency initiatives to address
critical climate change, economic development aref@y security goals, deliberate
action must be taken to ensure the availability skilled energy efficiency workforce.
This will require some immediate action steps lxenao attract, prepare and support the
current and future workforce, but it is also recoemahed that additional research be
conducted in order to fill some of the critical kvledge gaps about the labor and skill
requirements of the industry.

The Northwest Energy Efficiency Taskforce providesful recommendations and
strategies for regional coordination among utiéitd education partners that focus on
identifying solutions for workforce development dnture labor needs. This regional
focus can also help guide the development of ademstrategy for supporting growth in
the energy efficiency industry in the state.

Some recommended actions steps and research fenrwem include the following:

» Support additional research that focuses spedifiocal the workforce
development needs and labor markets of energyexfig employers and
employees in the region and the state.

* Expand the number and scope of industry partnesghiplentify employment
needs, and the foundational skills and knowledgairements, for key sectors of
the energy efficiency industry.

» Create new energy efficiency courses, certificatesdegree programs and
enhance existing programs to boost education aidrig system capacity.

* Conduct and apply research on best practices, ncodietulum, industry-defined
skill standards, and certifications for current &midire training programs.

» Raise the visibility of energy efficiency careergl@ducational opportunities
among youth and job seekers to expand the futurkfarce pipeline.

* Support development of an industry and labor marketmation system that
provides high quality data for energy efficiencyated labor markets, education
and training opportunities and employment.
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Definitions

Average megawatt (aMW or MWa): An average megawatt equals the average number
of megawatt-hours, not megawatts, over a spediiied period. For example, over the
course of one year, one average megawatt is eq&r 60 megawatt-hours, or 24 hours

x 365 days x 1 megawatt. 1 aMW serves approximateéd households. 1 average
Megawatt is equal to 8,760,000 Kilowatt hours.

Avoided cost Also called “marginal costs,” avoided costs ewsts the utility avoids
paying by investing in conservation rather thareotfeneration-based resources.

British Thermal Unit (BTU ): The quantity of heat required to raise the terajpee of 1
pound of liquid water by 1 degree Fahrenheit aténeperature at which water has its
greatest density (approximately 39 degrees Fahignhe

Kilowatt-hour (kWh) : A kilowatt-hour is a measure of electricity defthas a unit of
work or energy, measured as 1 kilowatt (1,000 waftpower expended for 1 hour. One
kWh is equivalent to 3,412 Btu. One kWh will operat40-watt light bulb for a full day,

a 19" color television for about four hours, a pea computer for 2-1/2 hours, an
electric hairdryer for 30 to 60 minutes, an electazor for 36 hours, a clothes dryer for
15 minutes, a microfurnace heater for 40 minute$oek radio for up to several days, a
portable stereo for as long as a week, and a tetepaAnswering machine for as long as a
month. The typical Northwest household’s annuetteical use is 12,000 kWh.

Market transformation : Market transformation is a strategy that promates
manufacture and purchase of energy-efficient prisdaicd services in order to induce
lasting structural and behavioral changes in theketplace and increase adoption of
energy-efficient technologies.

Megawatt (MW): A standard unit of electrical power equal to 1,&d0watts, or 1
million watts. Like watts and kilowatts, the tefmegawatt” is used as a standard
measure of electric power plant generating capaaitiyough larger in scale.

Megawatt-hour (MWh): 1 megawatt acting over a period of 1 hour. Onganatt-

hour is equal to 1,000 kilowatt-hours or 1 millimatt-hours. The primary difference
between a megawatt and a megawatt-hour is thatdwattj’ measures the capacity of an
electric generator and “megawatt-hour” measuresthigal amount of electricity it
produces over a certain period of time.

Quad: Quadrillion BTU.
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Acronyms

ACEEE: American Council for an Energy Efficient Economy

BPA: Bonneville Power Administration

EE: Energy efficiency

LBNL : Lawrence Berkeley National Laboratory
NEEA: Northwest Energy Efficiency Alliance
NEEC: Northwest Energy Efficiency Council

NWPCC: Northwest Power and Conservation Council

Pac-Mt: Pacific Mountain Workforce Development Region (Gr&jarbor County,
Mason County, Pacific County, Thurston County aeevis County)

WDA: Workforce Development Area

Energy Conversion Factors

Convert from: Convert to: Equation:

Kilowatt-hour (kWh) Megawatt-hours (MWh) kWh + 1060MWh

Megawatt hours Average megawatt MWh + 8760 (# hyaes)
= aMW
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Appendix A

Economic Drivers of Residential Demand

Excerpts from “Economic Drivers of Residential Demad,” Draft Sixth Northwest
Power Plan, Appendix B: Economic Forecast, page 3 and page [€prthwest Power
and Conservation Council,

http://www.nwcouncil.org/library/2009/2009-03.htm

The number of dwellings is a key driver of energynénd in the residential
sector. Residential demand begins with the nurabenits, including single
family, multifamily, and manufactured homes. THe&mand is forecast to grow at
1.7 percent annually from 2010-2030. The curr2@07) stock of 5.6 million
homes is expected to grow to 7.6 million by 2030gmproximately 88,000 new
homes per year.

Another factor affecting residential demand forctieity is life-style trends. As
more homes are linked to the internet and the atidur rate for air-conditioning
appliances and electronic equipment increases, e foa electricity in the
residential sector increases. Over 80 percent oEa homes in the region now
have central air conditioning. This compares ® percent of housing stock with
central air conditioning in the 1980s. Anothermya is the growth rate in home
electronics, which has been phenomenal at overd@peper year since 2000,
and which is expected to continue to increase.

In the residential sector, electricity demand iselr by space heating and
cooling, as well as refrigeration, cooking, washiaigd a new category called
Information, Communication and Entertainment (ICEhis new category
includes all portable devices that must be chargach as laptop computers and
cell phones, as well as larger, more energy-intenslevisions and gaming
devices. As the regional population grows, andhwithe number of homes,
demand for these and other appliances will alseease. The energy efficiency
of appliances as dictated by state and federatlatds, which appliances
consumers buy, and how they use them, affect erdEgand, as well.

While the number of occupants per household halindeg the square footage of
homes has been increasing. According to the Uugeda of Census’s annual
survey of new homes, the average single-family eaasnpleted in 2007 had
2,521 square feet, 801 more square feet than honi®¥7. Going back to the
1950s, the average square footage of a new siagidyfhome was about 983
square feet. Over the past five decades, the gedrame size has grown by more
than 250 percent. In 2007, 38 percent of new sHfginily homes had four or
more bedrooms, almost twice the number of bedraom®st homes built 20
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years ago. In addition, 90 percent of these newdsohad air conditioning.
These changes have meant an increased demandéer ggnditioning and
lighting.
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Appendix B
Energy Efficiency Education and Training

Washington State offers a number of postsecondiugation and training opportunities
focused on advancing energy efficiency knowledgeskills, however relatively few
offer energy efficiency as a dedicated program.nylarograms include energy
efficiency within broader subjects such as in emwinental sciences, buildings sciences
or engineering. This list emphasizes communityt@ctinical college programs in
Washington with either a primary focus in efficigrar which may have significant
relevance to the energy efficiency industry.

In addition to the list of degrees, certificated @ourses below, Washington State has
eleven colleges that have been named “CentersadliErce.” Each Center focuses on
an industry which is strategic to the economic dgtowf a region or state. The Centers
are Washington’s hubs for education and trainiagources for industry, educators, and
colleges, and for convening state and regional feock networks. Two of these centers,
the Center of Excellence for Energy Technology ent@lia Community College and the
Construction Center of Excellence at Renton Te@l@ollege, have common interests
with the energy efficiency industry.

Please note this list was compiled in June, 20@9naay not include all programs.
Course offerings change frequently.
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Bates Technical College (Tacoma)

Civil Engineering AAS Degree Bates Technical College is a U.S. Green Buildiogiil
(USGBC) approved education provider for its onlyneen
construction and remodeling series.

HVAC+R Technician = AAS Degree

Facilities Maintenanct AAS Degree Bates' continuing education on-line Green Conswoct

Engineer courses and Certificate were developed in cooridinat
with their two-year degree construction relatedypams
including (but not limited to) Architectural Engimeng,
Carpentry, Electrical Construction,

Electrical AAS Degree

Construction

Green Construction Certificate ~ Bates Technical College is a U.S. Green Buildiogiil
and Remodeling (USGBC) approved education provider for its onlyneen

construction and remodeling series.

Bellevue College (Bellevue)

Green/Sustainable Certificate  This certificate is designed to help students rtiest
Design diverse needs of businesses in the design of "gretmior
environments or specialist in healthy interiors.

Bellingham Technical College (Bellingham)

Building Construction AAS Degree BTC is developing a Weatherization certificatedaah
Technology home energy audits and retrofits

HVAC & AAS Degree
Refrigeration

Construction Certificate
Technician

Residential Home Certificate ~ BTC is developing a Weatherization certificategach
Inspection home energy audits and retrofits
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Cascadia Community College (Bothell)

Environmental AAS-T Degree This program teaches students to measure, moaitdr,
Technologies and recommend actions to reduce energy use and appfisat
Sustainable Practice in commercial settings. All graduates will haveusiness

and scientific basis for choosing actions.

Energy Management  Certificate  This certificate prepares students to enter thieliap
emerging field of energy management, with an emiplas
energy auditors, energy analysts, building technici
resource conservation manager, efficiency manager,
measurement and verification technician, and system
technician.

Centralia Community College (and via ITV to Wenatctee, Peninsula, and Grays Harbor Colleges)

Energy Efficiency AAS Energy An overview study of energy efficiency conceptated to
Technology efficient and cost effective electricity use. Tagptovered
Program (5 will be electricity terms, insulation, windows, liiting,
credits) HVAC, energy audits, and alternative energy sources

Course will also look at the societal and politiceéluences
of de-regulation and lessons learned from industrering
the generation of electricity from current existsmurces
and a look at alternative renewable green energrces
including solar, wind, biomass, and ocean waves.

Clover Park Technical College (Lakewood)

Environmental AAS Degree Students have the opportunity to perform hands-atem
Sciences and guality monitoring; soil, water, and air samplimgneral
Technology identification; wetland delineation and restoration

geographic information system mapping and simulated
hazardous waste site cleanup operations. Thediudfje
energy efficiency is an important topic throughout.

Hybrid and AAS Degree Students learn how to make vehicles more enerdgiaxt.

Alternative Fuel

Technologies

(pending)

Green Design Certificate ~ This program focuses on topics such as historic
preservation, sustainable environments, and energy
efficient design.
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Community Colleges of Spokane - Institute for Exteded Learning

Homeowners
Environmental
Stewardship Program

Green Building Home
Owners Series

Online Training in
Green/Renewable
Energy

National Sustainable
Building Advisor
Program

Non-Credit,
Non-
Certificate
classes
Non-Credit,
Non-
Certificate
classes
Non-Credit,
Non-
Certificate
classes

Certificate

These online courses will teach the skills needezktel in
the new green economy. Courses offered includeified
Indoor Environmentalist (CIE), Certified Microbial
Investigator (CMI), Certified Indoor Air Quality Meager
(CIAQM), Intro to Building Energy Efficiency,
Weatherization Energy Auditor, Building/Home Energy
Analyst (HERS), Fundamentals of Solar Hot Water
Heating, Photovoltaic System Design & InstallatiSolid
Waste Operations Certificate, Certified Sustairiigbil
Professional, Green Supply Chain Professional, iGree
Building Sales Professional , Green Building Techhi
Professional, LEED Certification Prep and Smart ldom
Technology.

This program teaches students to analyze the andts
benefits of incorporating sustainable building meas,
financial incentives and technical assistance etfdyy
governments, utilities and non-profit organizationerk
with architects, designers, builders, building @pers, and
utilities to improve a building’s performance; dsitsh a
sustainable design goal for project developmesisam
the education and training of staff in sustaindiuliding,
identify the key practices of sustainable buildamgl
establish competencies in applying LEED, Built Greed
other standards.
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Edmonds Community College (Edmonds)

Construction ATA Degree

Management

Restoration ATA Degree This program teaches students the art and scidnce o
Horticulture Restoration Horticulture. Topics include nativargb,

green roofs, green walls, bioswales, and rain gex.dé his
new degree is part of the college’s sustainabifgrts,
which include the development of curriculum to teac
environmentally, economically, and socially susihie
practices.

Energy Management ATA Degree This degree focuses on skills needed for residesttiergy
auditors, commercial lighting auditors, energy acting
specialists, energy efficiency technicians, andstroction
and weatherization. This new degree is part of the
college’s sustainability efforts, which include the
development of curriculum to teach environmentally,
economically, and socially sustainable practices.

Construction Industry  Certificate
Training
Lake Washington Technical College (Kirkland)

Science Technician ~ AAS Degree
(Energy Specialty)
Bio Energy Certificate

Energy Technology Certificate
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Olympic College (Bremerton)

National Sustainable Certificate
Building Advisor
Program

This program teaches students to analyze the andts
benefits of incorporating sustainable building mees,
financial incentives and technical assistance etfdyy
governments, utilities and non-profit organizationerk
with architects, designers, builders, building apers, and
utilities to improve a building’s performance; ddtsh a
sustainable design goal for project developmesistm
the education and training of staff in sustaindiuliding,
identify the key practices of sustainable buildamgl
establish competencies in applying LEED, Built Greed
other standards.

Seattle Community College (North) (Seattle)

HVAC Service AAS Degree
Green Real Estate Certificate
HVAC Service Certificate

The two quarter certificate includes some contiguin
education fulfillment and qualification as a Builteen
Certified Professional. The 7 courses that makéap
program cover topics such as green building maseria
energy efficient design and development, healthigings,
indoor air quality, marketing and more.

Seattle Central Community College (Seattle)

National Sustainable Certificate
Building Advisor
Program

This program teaches students to analyze the andts
benefits of incorporating sustainable building mees,
financial incentives and technical assistance etfdry
governments, utilities and non-profit organizationerk
with architects, designers, builders, building apers, and
utilities to improve a building’s performance; ddish a
sustainable design goal for project developmesisam
the education and training of staff in sustaindhliding,
identify the key practices of sustainable buildamgl
establish competencies in applying LEED, Built Greed
other standards.
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Shoreline Community College (Shoreline)

Zero Energy Building Certificate of Program teaches sustainable building design, aarisin,

Practices Proficiency maintenance and management. Emphasis is on réalden
and commercial building design with specialtiepassive
solar and sustainable (green) building design and
photovoltaic (solar electric) system design.

Zero Energy Building  Certificate  The Zero Energy Building Practices Certificate will

Practices (short term) provide students with the beginning steps in thizakand
practical knowledge and skills necessary for aarare
sustainable building design, constructions, ma#ter anc
management. Emphasis is on residential and conmherc
building design with specialties in passive solstt a
sustainable (green) building design and photowol(fsolar
electric) system design.

Energy Audit 1: Certificate ~ This certificate includes training in the principlef energy

Residential (short term) auditing and weatherization inspection. Studerilidearn
the principles of energy, energy and the buildinglls
energy auditing, air leakage, insulation, windowd a
doors, heating and cooling systems, indoor airityal
lighting and appliances, and water heating. Stiseiil
be trained to conduct energy audits and work wifilftyu
customers in the field. This course is the begigrtep in
acquiring knowledge to pass the BPI National Geetifon
Exam for Energy Auditors.

Energy Audit 2: Certificate ~ This certificate includes training in the principlef energy

Commercial (short term) auditing and weatherization inspection. Studeriidearn
the principles of energy, energy and the buildinglls
energy auditing, air leakage, insulation, windowd a
doors, heating and cooling systems, indoor airityal
lighting and appliances, and water heating. Sttseiil
be trained to conduct energy audits and work wiilftyu
customers in the field. This course is the begigrtep in
acquiring knowledge to pass the BPI National Geetfon
Exam for Energy Auditors.

Pre-Apprenticeship Certificate
Training for Green (short term)
Careers in the Trades
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Sustainable Business  Certificate

Leadership (short term)
Clean Energy AAAS Degree
Technology

Students will develop skills to implement sustaieab
business practices within their own companies.dé&its
who successfully complete the certificate shoulalble to:
explain the importance of sustainability in busiefiscuss
types of sustainability initiatives, understand ttbke of
business in society, describe various marketingtijzes
surrounding sustainability, develop sustainability
assessments, report sustainability progress, and us
diagrams to create sustainability systems.

This program provides students with the theoretical
practical knowledge and skills necessary for aerare
sustainable building design, construction, mainteeaand
management. Emphasis is on residential and conmherc
building design with specialties in passive solat a
sustainable (green) building design and photowo(isolar
electric) system design. This training will enadledents
to prepare for the Silicon Energy Manufacturinge8ol
Installation Certification and the National PV lalétr
Certification through the North American Board of
Certified Energy Practitioners (NABCEP).

B-9



Walla Walla Community College (Walla Walla)

Energy Systems Certificate
Technology -

Refrigeration and Air

Conditioning

Energy Systems Certificate
Technology -
Electrical

Energy Systems Certificate
Technology -
Mechanical

Energy Systems AAAS Degree
Technology

Wenatchee Valley College (Wenatchee)

Environmental Certificate
Systems and

Refrigeration

Technology

Energy Systems Technology is designed to meet the
emerging needs of the expanding energy industiydebts
learn the principles of energy as they relate ¢atekity,
mechanics, and refrigeration and air conditioning.

Energy Systems Technology is designed to meet the
emerging needs of the expanding energy industiydedits
learn the principles of energy as they relate ¢atekity,
mechanics, and refrigeration and air conditioning.

Energy Systems Technology is designed to meet the
emerging needs of the expanding energy industiydedits
learn the principles of energy as they relate ¢ateikity,
mechanics, and refrigeration and air conditioning.

Energy Systems Technology is designed to meet the
emerging needs of the expanding energy industiydebts
learn the principles of energy as they relate ¢otekity,
mechanics, and refrigeration and air conditioning.
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Additional Educational and Training Opportunities

University of Washington Lighting Design Lab

Lighting Design Program

The Lighting Design Certificate program focuseglmnintegration and application of
light in architecture. This certificate progranmpees daylighting, electric lighting, and
computational lighting analysis, to teach studéots to design light that reveals the
architecture and supports the visual environméstpurpose is to give students a
comprehensive lighting education focusing on soatale approaches to light in
architecture. The core knowledge areas that arered include conceptual design,
daylighting analysis, lighting metrics, lightingctenology, computer modeling, lighting
integration, site studies and applied lighting desitompetitions. The 30 credit
certificate is designed to be completed with thestdis in Architecture degree

LEED Certification Training Calendar
http://www.cascadiagbc.org/calendar/month?curret@E2009%2F06%2F24&xmy=0&
xsub=&xsub=Washington

The Cascadia Region Green Building Council (NW Géaiapf the U.S. Green Building
Council) hosts a calendar of LEED (Leadership iergg and Environmental Design)
trainings offered in the northwest. LEED’s Greanl&ing Rating System is a voluntary,
consensus-based national standard for developgigd@rformance, sustainable
buildings.

ENERGY STAR Existing Buildings Energy Efficiency Training

U.S. EPA’'s ENERGY STAR Program offers an on-linerse on improving the energy
efficiency of buildings and business operationse ENERGY STAR Challenge
program is a national effort to improve the effiwg of buildings across America by
10%. All government buildings in Washington Staik be participating in this
challenge (SB 5854).

http://www.energystar.gov/index.cfm?c=business.misrnet _presentations
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30 The Northwest Power and Conservation Council harinformation on th€onservation Resource
Advisory Committeeebsite http://www.nwcouncil.org/energy/crac/

31 preliminary Draft Demand and Economic Forecaststfa Sixth Power Plan (2009):
http://www.nwcouncil.org/library/2009/2009-03.htm

32 Northwest Power and Conservation Council DraftiSRan:
http://www.nwcouncil.org/energy/powerplan/6/defautin
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http://www.nwcouncil.org/energy/rtf/consreport/Gemt.asp

3 NWPCC Draft Plan Proposed Regional Conservatiogéta fro 2010-2014
http://www.nwcouncil.org/news/2009/06/(P-3)%20DHafiTargets _061009-D2.ppt#277,Ahe “Big
Picture”

% Clark County Public Utility District 2008 AnnualeéRort, Pg 23:
http://www.clarkpublicutilities.com/aboutus/annualports

% Chelan County Public Utility District Efficiencyage:http://www.chelanpud.org/energy-
conservation.html

37 Grant County Public Utility District conservatipage:http://www.gcpud.org/conservation/index.htm

3 Grays Harbor County Public Utility District energgrvices website:
https://www.ghpud.org/index.php?option=com_contéatk=view&id=25&Itemid=35

39 Lewis County Public Utility District energy effiency information:
http://www.lcpud.org/energyefficiency.html

0’ Mason County Public Utility District #1conservatipages:
http://www.masonpudl.org/electric_conservation.html

1 Mason County Public Utility District #3's Energg&ices website:
http://www.masonpud3.org/powerSupply/energyTipsxasp

“2 pacific County Public Utility District #2’s Enerdyervices websitédittp://www.pacificpud.org/es.html

3 Seattle City Light's Five Year Conservation Pragrattp://www.seattle.gov/light/conserve/

* Initiatives mentioned in Seattle’s ConservatioarPhclude the National Action Plan for Energy
Efficiency, 1-937, the Northwest Power and ConsgoraCouncil, Bonneville Power Administration,
congressional action such as the 2005 Energy PALtwand the 2007 Energy Independence and Security
Act and social justice initiatives.

5 Snohomish County Public Utility District 2008 AralltReport:
http://www.snopud.com/about/finrate/annual.ashx 35

6 Tacoma Power Conservation palp://www.mytpu.org/tacomapower/conserve-energféDi.htm

47 Avista’s conservation program data can be founthenNashington Utility and Transportation website:
http://www.wutc.wa.gov/webimage.nsf/8d712cfdd4 7 ErB56aaa007e94b4/0b2e39343c0be04a88256a3
b007449fe!OpenDocumetee Docket #082272, filed 04/24/2009

8 PacifiCorp’s Demand-side Management websita://www.pacificorp.com/Article/Article75535.html
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9 Puget Sound Energy’s Energy Efficiency website:
http://www.pse.com/energyEnvironment/renewableeyp®¥Rages/energyEfficiency.aspx

0 Washington State Building Code Counittp://www.sbcc.wa.gov/

®1 Conversations with Gary Nordeen, WSU Extensionr@n@rogram Building Science Specialist

52 |.937 Rulmakinghttp://www.cted.wa.gov/site/1001/default.asp$ee alsoAnnual Report to Congress
and Citizens of the Pacific NorthweBbnneville Power Administration (2007):
http://www.nwcouncil.org/library/2008/2008-02.pdf

3 Washington State Utility Plans Report (2008)tp://www.cted.wa.gov/site/1140/default.aspx

> Engrossed Second Substitute Senate Bill 586#:/bcap-
energy.org/files/WA_SB5854_2ndEngrossed.pdf

5 ACEEE State Energy Database contains links toifipectivities:
http://www.aceee.org/energy/state/washington/waexodm

% ACEEE State Energy Efficiency Scorecandvw.aceeeorg/pubs/e086_es.pdf

" putting renewables to work: How many jobs candlean energy industry generat&@mmen, D.,
Kapadia, K, and Fripp, M. (2004), Berkeley, CA:I@oan School of Public Policy, University of
California. See als@reen collar jobs in the U.S. and Colorado: Econoutiivers for the 2% Century,
Bezdek, R. (2009), Management Information Servioeshe American Solar Energy Society,
www.ases.ordJanuary).
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Kapadia, K, and Fripp, M. (2004), Berkeley, CA:I@nan School of Public Policy, University of
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Bezdek, R. (2009), Management Information Servioethe American Solar Energy Society,
www.ases.orgJanuary). AlsoEnergy efficiency, innovation and job creation ialifrnia, Roland-
Holst, D. (2008). University of California, Berlesl: Center for Energy, Resources and Economic
Sustainability.

¥ The Size of the U.S. Energy Efficiency Market: Gatirgy a More Complete Pictur€aren Ehrhardt-
Martinez and John A. “Skip” Laitner, for the Ameain Council for an Energy Efficient Economy
(ACEEE), May 2008.

€0 Energy Efficiency Services Sector: Workforce SimbExpectations for GrowftLawrence Berkeley
National Laboratory, July 2009. Charles Goldmad Elerrian C. Fuller (LBNL) Jane S. Peters,
Marjorie McRae, Nathaniel Albers, Susan Lutzenhiaad Mersiha Spahic (Research Into Action, Inc.):
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%2 2008 Washington State Green Economy J8B89), Washington State Employment Security
Department, Labor Market and Economic Analysi&/ashington State’s Green Economy: A Strategic
Framework. Washington State Department of Community, TradeEswhomic Development (2009).
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Training and Education Coordinating Board (2007).

%9 Washington State Employers’ Workforce Training Needs Bractices Washington State Workforce
Training and Education Coordinating Board (2007).
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