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Executive Summary

Washington continues to be rated in the top 10 states for energy policy by the American
Council for an Energy Efficient Economy (ACEEE). Lately, historically low natural gas prices have
provided a sense of opportunity and security. New analysis in this report recommends several
cautions around this seemingly lucky turn of events. In particular, the state should be careful to
protect its commitments to efficiency and renewable energy. Any support for natural gas
should probably be directed toward displacement of coal-fired electric generation and away
from light-duty vehicles.

Since the 2013 Biennial Energy Report:

e The 2013 Legislature appropriated funding for creation of the Clean Energy Fund to
expand clean energy projects and technologies statewide. (separate report available)

e Governor Inslee issued Executive Order 14-04," Washington Carbon Pollution Reduction
and Clean Energy Action.

e The Department of Commerce (Commerce) developed an advisory opinion process to
help deploy conservation and renewable energy under the state’s Energy Independence
Act (1-937). The process is working well.

e Utilities continue to comply with both the renewable energy and energy efficiency
requirements of the Energy Independence Act. Commerce has revised a number of the
Energy Independence Act rules and will continue with the second phase of these
revisions through 2014.

e Commerce has adopted rules regarding alternative fuel and vehicle use by state
agencies, and is in the process of rulemaking for similar local government standards.

e Commerce, the Washington State University Extension Energy Program (WSU Energy
Program), and the Department of Enterprise Services have worked together to develop
a policy for state government purchase of electric vehicles.

e The Legislature has supported the development of clean energy by providing the means
for clean energy grant funding.

! Executive Order 14-04
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Introduction

Background

Every two years the Department of Commerce (Commerce) State Energy Office provides a
status report and provides recommendations on recent trends in energy prices and
expenditures, and updates a series of energy indicators.

The report begins with a brief summary of the state’s utilities full compliance with conservation
and renewable resource targets under the Energy Independence Act. Chapter 2 has a summary
of ways to develop a sustained clean energy fund. Chapter 3 updates recommendations and
provides new data on state energy efficiency. In Chapter 4 is the status of action items from the
2012 Washington State Energy Strategy. The final chapter and appendices of this report
provide a comprehensive treatment of energy system indicator data dating from 1970.

Washington State Energy Office

The State Energy Office provides energy policy support, analysis, and information for the
Governor, Legislature, Commerce, and other energy decision makers. We follow and analyze
key energy issues, policies, and programs related to natural gas, alternative fuels, energy
efficiency, renewable energy development, greenhouse gas emissions, energy supply, prices,
security, and reliability. We are a technical and policy resource to Washington members of the
Northwest Power and Conservation Council, other state agencies, and state congressional
officials on federal and regional energy policies and legislation. Our office produces reports on
energy consumption, generation and other topics, and represents the states’ policy interests in
regional and national organizations. The State Energy Office developed the Washington State
Energy Strategy in collaboration with an advisory committee, stakeholders, and the public.

We ensure statewide energy security and preparedness by protecting the states’ energy
infrastructure, especially electricity, petroleum, and natural gas. During energy supply or other
energy emergencies, we provide assistance to the state emergency operations center,
Governor's Office, energy companies, utilities, local governments, and others. We work to
ensure energy shortages are controlled, reducing impacts on the health and safety of citizens,
businesses, and our economy.

Over the next 20 years, being more energy efficient could save enough energy to meet 85
percent of new electric and gas loads. We are directed to develop and implement a strategic
plan every three years that supports achievement of a 70 percent reduction in building energy
use by 2030.
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The State Energy Office’s work and data includes:

e Appliance and equipment standards
e Applied research programs

e Biopower and biofuels

e Building efficiency

e Building energy codes

e C(Clean energy funding

e (Clean energy incentives

e C(Climate change

e (Critical energy infrastructure

e Electric and alternative fuel vehicles
e Electric utility data and fuel mix

e Emission performance standards

e Energy conservation

e Energydata

e Energy emergencies

e Energy Independence Act

e Energy resources and siting

e Federal energy and conservation programs
e Green jobs

e Greenhouse gas emissions

e Hydropower

e Legislation

e Petroleum and natural gas

e Renewable energy

e Solar power development

e State energy strategy

e Technology transfer programs

e Transmission

e Utility resource plans

e Wind development
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Chapter 1 - Energy Independence Act

The Energy Independence Act requires electric utilities with 25,000 or more retail customers in
Washington to use renewable resources and conservation to help meet their customers’ energy
needs. The utilities must report annually to Commerce on their compliance.

The 2014 reports, summarized in Tables 1-1 and 1-2, show all utilities are meeting the 3 percent
renewable target for 2014, and met or exceeded the conservation targets established in their
conservation assessment work. All results are subject to review by the Utilities and
Transportation Commission (for investor-owned utilities), the Washington State Auditor (for
municipal utilities and public utility districts), or an independent auditor (for cooperative
utilities).

The utilities are using wind power for about 80 percent of their renewable supplies and
efficiency improvements at hydroelectric projects for about 15 percent. In 2016, the renewable
energy target increases from 3 percent to 9 percent of customers’ electricity load, and in 2020
the target will be 15 percent.

Utility reports are available on Commerce’s Energy Independence Act reporting web page at
www.commerce.wa.gov/Programs/Energy/Office/EIA/Pages/Energylndependence.aspx
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Table 1-1: 2014 Renewable Energy for Washington Qualifying Utilities

o e -
Utility Averzaog& klc\)ll?IShz)mz- ?;glii?grv;g:i Reg:v?lgfglggfor Reg:v?lgmensgfor
(MWh) 2014 (MWh) 2014 (% of Load)
Avista 5,596,132 167,884 610,906 10.9%
Benton PUD 1,671,026 50,131 50,131 3.0%
Chelan PUD 1,682,314 47,469 47,469 3.0%
Clallam PUD 645,181 19,355 38,800 6.0%
Clark Public Utilities 4,397,977 131,939 183,209 4.2%
Cowlitz PUD 5,235,246 157,057 157,058 3.0%
Grant PUD 3,920,566 117,617 398,144 10.2%
Grays Harbor PUD 969,657 29,090 35,000 3.6%
Inland Power 844,433 25,333 26,000 3.1%
Lewis PUD 917,475 27,524 27,524 3.0%
Mason PUD #3 659,950 19,799 19,799 3.0%
Pacific Power 4,067,293 122,019 122,019 3.0%
Peninsula Light 580,137 17,404 17,405 3.0%
Puget Sound Energy 21,173,388 635,202 1,821,000 8.6%
Seattle City Light 9,461,917 283,857 283,858 3.0%
Snohomish PUD 6,540,146 196,204 754,394 11.5%
Tacoma Power 4,777,524 143,326 178,757 3.7%
Totals 73,040,357 2,191,210 4,771,473 6.5%
Notes:  Clark Public Utilities intends to comply under the no-growth provision.
Snohomish PUD intends to comply under the 4 percent incremental cost cap provision.
Source:  Utility reports submitted June 1, 2014; available at www.commerce.wa.gov/EIA
2015 Biennial Energy Report and State Energy Strategy Update 8
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Table 1-2: Utility Conservation Targets and Acquisitions

Utility 2012-13 Conservation 201213 ponsewation 2014-15 Conservation
Target (MWh) Acquired (MWh) Target (MWh)

Avista 108,589 171,570 76,086
Benton PUD 26,981 32,984 23,740
Chelan PUD 29,609 35,887 18,221
Clallam PUD 18,151 19,061 12,054
Clark Public Utilities 99,338 116,360 87,863
Cowlitz PUD 73,584 158,224 56,940
Grant PUD 99,843 118,695 32,675
Grays Harbor PUD 14,980 21,096 12,702
Inland Power 6,912 15,582 9,110
Lewis PUD 15,155 17,160 11,563
Mason PUD #3 10,674 19,762 5,791
Pacific Power 76,291 111,924 74,703
Peninsula Light 8,234 13,146 5,729
Puget Sound Energy 666,000 782,591 621,120
Seattle City Light 210,328 257,268 207,437
Snohomish PUD 150,672 210,629 116,508
Tacoma Power 99,338 134,524 70,956
Totals 1,714,678 2,236,463 1,443,197

Note:  Pacific Power reported a 2012-2013 target of 76,291 to 79,322 MWh.

Source:  Utility reports available at www.commerce.wa.gov/EIA

2015 Biennial Energy Report and State Energy Strategy Update



http://www.commerce.wa.gov/EIA

Chapter 2 - Clean Energy Program

Executive Order 14-042 directed Commerce and appropriate stakeholders to:

[D]evelop and make recommendations for a new state program to assist and support
our research institutions, utilities, and businesses to develop, demonstrate, and deploy
new renewable energy and energy efficiency technologies. The Department’s
recommendations must include specific proposals for dedicated and sustained funding
for implementing and supporting programs.

Commerce is developing a program designed to support the state’s research community in their
work on renewable energy and energy efficiency during the research, development,
demonstration, and deployment phases. We propose the creation of a Clean Energy Program to
build on the existing Clean Energy Fund administered by the State Energy Office during the
2013-2015 biennium (Smart Grid Grants to Utilities and Matching Funds for Federal Clean
Energy Grants), and to maintain the Clean Energy Revolving Loan Fund.

The program would expand in scope to allow applications for funding on a wider variety of
renewable energy and energy efficiency research, development, and demonstration projects. It
would be accessible to universities, research institutions, electric utilities, and private entities,
and would strongly encourage collaborative partnerships. The overall structure and execution
of the Clean Energy Fund would be aided by a high-level advisory and selection committee. The
committee would help create standards for, and provide oversight of, the competitive
application processes and project evaluation.

Commerce proposes to initially fund the program in FY 15-17 through the capital budget with
long-term, sustained funding through one of the funding mechanism options outlined by
Commerce. Clean Energy Program applicants would use these funds to match federal or other
non-state funds with at least a one-to-one match. The revolving loan fund would be accessible
to competitively selected lenders that would provide affordable loans to businesses and
homeowners for projects such as energy retrofits, residential and community-scale solar
installations, and combined heat and power projects. All projects will acquire assets with at
least a 13-year useful life.

The Clean Energy Program will build on the success of the Clean Energy Fund, help improve job
growth in clean energy business and technology, and increase energy efficiency investments
that will benefit consumers.

The FY13-15 Clean Energy Fund report will be available in late 2014.3

2 Executive Order 14-04
3 www.commerce.wa.gov/Programs/Energy/Office/Pages/Clean-Energy-Funds.aspx
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Chapter 3 - Energy Efficiency

In previous publications, Commerce put forward recommendations for increasing the
implementation rates of energy efficiency. The most recent publications include the 2012
Washington State Energy Strateqy and the Enerqy Efficiency - Building Strateqy Update 2014.
These are still valued references for our recommendations.

For this report, we are providing additional information on several subjects of interest. To
increase consumer energy awareness, we detail our proposals for modifications to energy bills
and provide new information on Seattle’s commercial building energy benchmarking program.
We have analyzed new survey data that gives detailed information on the residential energy
retrofit potential for the state. We provide estimates of the potential for LED street lighting
retrofits that can save our communities millions of dollars annually.

Washington State University Extension Energy Program (WSU Energy Program) contributed
summaries of approaches to increase the adoption of energy efficiency measures in the
industrial and agricultural sectors.

Providing One Year of Energy Consumption and Cost Information on Energy Bills

Building energy efficiency assessments require one year of energy consumption and cost
information. With this information a preliminary efficiency assessment of the building can be
completed. Commerce recommends this information be made readily available to building
owners and operators as part of their energy utility billing statements.

Electric and gas utilities provide a variety of information on energy bills. In a recent review of 22
Washington State utility bills by Commerce, none provided a direct view of both annual energy
consumption and cost.

Utility bills are frequently invisible to property owners. This includes multi-tenant commercial
buildings, apartments, and single family rentals. To gather this information from utilities,
property owners are frequently asked to gain authorizations from the tenant who pays the
utility bill. This creates an obstacle to low-cost building performance assessments and
optimization.

Commerce proposes that utility bills provide a table detailing the total periodic energy
consumption and cost for the previous 12 months. We also recommend annual totals for each.
The following Tables 3-1 and 3-2 provide an example of the information that would be
required. We recommend that property owners have access to lease-holder bills to facilitate
better energy management by the owner and operator of the building.
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Table 3-1: Electric Utility Bill Proposal Table 3-2: Gas Utility Bill Proposal

Start Date | End Date | Electric kWh Cost (%) Start Date | EndDate | GasTherms Cost (§) |
81112013 | 8312013 | 3858072 $3.711.09 812013 | 8/31/2013 14244 $162.89
91112013 | 9302013 | 3500062 $3.48287 9M/2013 | 9/30/2013 30549 $306.47
10/1/2013 | 10/31/2013 | 36204.38 $3,514.30 1011/2013 | 10/31/2013 | 83850 $783.42
1013 | 113002013 | 3577500 $3.507.94 11172013 | 1113002013 | 1239.24 $1.146.48
120013 | 123102013 | 3964276 $4 041 23 1212013 | 1213172013 | 202435 $1,856.86
1/1/2014 | 1/31/2014 38646.53 $3.82512 1/1/2014 | 1/31/2014 1601.99 $1.476.28
21112014 | 21282014 | 3505072 $3.551.16 21112014 | 212812014 1624.6 $1.493 30
310014 | 3342014 | 3768000 $3 680.38 31112014 | 313112014 | 122081 $1.13208
412014 | 413012014 3579572 $3.314.01 412014 | 4/30/2014 71153 $675.17
51112014 | 5/31/2014 38244 28 $3,05343 5112014 | 5/31/2014 4117 $416.07
6112014 | 61302014 | 36360.00 $3,309.42 6/1/2014 | 6/30/2014 30764 $320.80
7112014 | 70302014 | 4296000 $3.961.87 712014 | 7/31/2014 20776 §312.60

Total 45174973 | $43062.82 Total 1072561 | $10,082.42

Building energy assessment programs that require 12 months of energy use and cost data
include Energy Star Portfolio Manager, for commercial buildings, and Energy Star Yardstick, for
residential buildings. These web-based programs provide preliminary energy assessments at no
cost. The information is required by energy professionals calibrating more detailed building
energy assessments and a growing number of third party apps use it.

Commercial Building Energy Benchmarking and Disclosure

The goal of energy use disclosure is to create a market-based demand and competition for
energy-efficient buildings. By making building energy performance information universally
available, energy use can be considered during the sale or rental of properties. Tracking energy
use also provides building owners with information they need to track and improve the
performance of their properties.

Energy Star Portfolio Manager is the most commonly used benchmarking tool, tracking the total
electricity, natural gas, steam, or other utilities used in a building. Portfolio Manager also
creates comparisons to other similar buildings. A web-based tool can import utility data and
easily share results with other users.

In 2012, the state commercial building sector spent over $3 billion on energy ($2.9 billion 2005
dollars).* The U.S. Environmental Protection Agency has reported good success for buildings
that participate in their Portfolio Manager Benchmarking Program. From 2008 to 2011, an

* EIA SEDS www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep prices/com/pr com WA.html&sid=WA

2015 Biennial Energy Report and State Energy Strategy Update 12


http://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/use-portfolio-manager
https://www.energystar.gov/index.cfm?fuseaction=HOME_ENERGY_YARDSTICK.showGetStarted

evaluation of 35,000 participating buildings noted that annual savings was 2.4 percent, with a
total savings of 7 percent over the three year analysis.’

Washington State adopted benchmarking as a requirement for commercial building
transactions in 2009. RCW 19.27A.170 requires that building owners provide energy use
disclosure when buildings are offered for sale, lease, or when being financed. Beginning in
2012, this rule applies to commercial buildings greater than 10,000 square feet in floor area.

We cannot assess compliance with Washington’s energy disclosure law. Because the disclosure
is limited to the two parties involved in the transaction, there is no way of tracking activity or
impacts. The law does not specify reporting to a government agency, nor does it include fines.

In contrast to Washington’s experience, jurisdictions with government reporting criteria have
been able to create benchmarking reports on participation and building energy use. New York
City, for example, has just published their third benchmarking report for the private sector. This
year they added multi-family buildings to their report.® Approximately one million New York
residents and building owners can now see how much energy and water their apartment
buildings consumed in 2012.

Nine major cities and two states in the United States have passed policies requiring
benchmarking and disclosure for large buildings, including Seattle’s energy benchmarking and
reporting ordinance. The jurisdictions have approached the concept of disclosure more broadly
than the State of Washington, and also included penalties for non-participation.’

e Ten of the jurisdictions require reporting the benchmarking data to a government
agency.

e Annual reporting is required by eight of the jurisdictions.

e Two jurisdictions, including Seattle, will aggregate benchmarking data and create public
reports.

e Seven jurisdictions will post each building’s energy use data on a public website.

e Nine of the benchmarking jurisdictions have enforcement provisions that include fines.

Seattle has implemented a comprehensive benchmarking program that has resulted in very
high compliance rates. Seattle developed a proactive program that notifies property owners of
their obligation, provides training resources, and includes penalties for non-compliance. They
also worked with utilities to provide automated benchmarking services to property owners.
This reduces the ongoing effort of compliance. This program has a 93 percent compliance rate
that covers 87 percent of the applicable gross square footage of buildings. Table 3-3 provides a

> U.S. Environmental Protection Agency, Energy Star Portfolio Manager Data Trends, Benchmarking and Energy
Savings, October 2012, Washington D.C.

www.energystar.gov/ia/business/downloads/datatrends/DataTrends Savings 20121002.pdf

® New York City Local Law 84 Benchmarking Report, September 2013.

7 Building Rating Organization, U.S. Policy Briefs www.buildingrating.org/content/us-policy-briefs
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feature and program comparison between Washington RCW 19.27a.170 and Seattle Municipal

Code Chapter 22.290.

Table 3-3: Washington and Seattle Benchmarking Programs Compared

WA RCW Seattle SMC
19.27A.170 22.290

Energy benchmarking disclosure required at time of sale or lease, if X X

requested by the prospective buyer or renter.

Annual reporting to the jurisdiction is required

Utilities are required to provide 12 months of billing data to building X

owners. Upon request, the qualifying utility shall upload the energy Many utilities do

consumption data for the accounts specified by the owner or operator for not provide the

a building to the U.S. environmental protection agency’s energy star specified data

portfolio manager. uploads.

Utilities provide updates to customer Portfolio Manager accounts.

The jurisdiction identifies regulated properties and informs owner of their

obligations

The jurisdiction provides training and support for the program X

Fines are imposed for non-compliance

Government provides aggregated reporting without disclosing individual
building data.

In 2014, Seattle reported on their program.8 Seattle’s benchmarking program has been
designed to open up the energy use and disclosure market without publicly revealing specific
property information. Seattle accomplished this through consolidated reporting. By presenting
data on all properties, people involved in transactions have good comparisons of energy use. It
also supports building operators that want to know how they are doing compared to their
peers. Figure 3-1 provides energy use distributions for major building categories in Seattle.

8 2011/2012 Seattle Energy Benchmarking Analysis Report, Seattle Office of Sustainability & Environment, January

2014
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Figure 3-1: Seattle Energy Utilization Index (EUI) results provide building energy use comparisons by
building type

Building Type
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Utility Role in Benchmarking

RCW 19.27A.170 requires utilities with more than 25,000 customers to support implementation
of the law. Upon request, the utility “shall upload the energy consumption data for the
accounts specified by the owner or operator for a building to the United States environmental
protection agency's energy star portfolio manager.”

Utilities in Washington will provide the historic utility billing data to their customers upon
request. In many cases this is a paper report or simple spreadsheet with the customer energy
use and cost data. Currently, automated uploads of utility data is only available to half of the
commercial utility customers.

Automated data entry ensures that benchmarking accounts are kept up to date. It reduces
participant cost by eliminating manual entry of monthly utility data. This approach has been
demonstrated to increase continued participation in benchmarking programs.

The National Association of Regulatory Utility Commissioners has issued the “Resolution on
Access to Whole-Building Energy Data and Automated Benchmarking”.9 In this document they

® National Association of Regulatory Utility Commissioners, Resolution on Access to Whole-Building Energy Data
and Automated Benchmarking, July 2011.
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recognize the need to make whole building energy use available to building owners and provide
a framework for utility participation.

In the 2012 State Energy Strategy, Commerce recommended modifications to RCW 19.27A.170,
the state’s commercial building energy benchmarking and disclosure law, to make the
information more transparent and the law more enforceable. Based on Seattle’s very successful
implementation of a benchmarking and disclosure ordinance, Commerce recommends
Washington State adopt legislation similar to the Seattle ordinance.

Efficiency Retrofit Potential in Single Family Homes

Commerce recommended an expanded program for weatherization in section 4.4.3 of the 2012
State Energy Strategy. The recommendation was for funding of the work to be part of the
administrative services implemented through the Community Energy Efficiency Program™®
allocated through state capital funding. This fund would need to expand to continue to
implement the existing community weatherization programs, as well as an expansion into a
broader contractor network.

To ensure all homes are affordable, comfortable and healthy, they should include a minimum
set of efficiency features. This includes adoption of minimum criteria for insulation, air leakage
control, windows, and heating systems. The criteria that follow are not a complete list of
potential energy efficiency measures, but are a set of basic features that ensures a home
provides a minimum level of performance. Using these criteria, we can estimate that there are
efficiency project potentials in hundreds of thousands of Washington State’s single family
homes.

Most of the following assessment is based on utility program protocols that have been used in
Washington State for many years. These programs have worked off checklists that base work
orders on the existing condition of the home and prescribe an efficiency upgrade. For the vast
majority of homes, this results in projects that are cost effective to the homes occupant and
provide benefits to all utility ratepayers. When implementation includes good contracting
practices, professional energy services, and third party quality control, additional analysis of the
cost and benefits should not be required.

This assessment also recommends the elimination of oil as a space and water heating fuel to
advance a policy of moving residential customers to lower carbon fuels.

Table 3-4 provides criteria that is built on regional utility program specifications. There are
some small variations in the recommendations provided by utilities, but programs are fairly
uniform.

¥ The Community Energy Efficiency program is implemented by WSU Extension Energy Program. Information is at
www.energy.wsu.edu/BuildingEfficiency/CommunityEEProgram.aspx
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Table 3-4: Recommended Efficiency Upgrades for Single Family Homes

Existing Condition Recommended Upgrade
Attic Attics < R-20 insulation R-49, or maximum for available space
Frame Wall No insulation Fill the wall with insulation (R-13 or greater)
Floor < R-15 Insulation R-30
Basement Wall No wall insulation R-10 continuous or R-21 Frame wall
Windows Single pane or metal frame Replacements Meet Code (U-0.30)

Implement Blower Door Guided Air Sealing

Air Leakage Control Very drafty (>10 ACH50) (>7 ACHS0)
Duct Leakage Control Very leaky (>10%/CFA) Implement duc;tezﬁsgr}gétzjéﬁgenfy ducts are

Duct Insulation

Ducts in unconditioned space
<R-4 insulation

Insulate to R-11

Primary Space Heating

Electric resistance space heating

Install a heat pump

Primary Space Heating

Oil space heating

Replace oil with gas furnace or heat pump

Potential for Energy Efficiency Upgrades

To assess the potential for additional home energy retrofit projects, an inspection of the
existing building stock is required. This building stock is then compared to the Recommended
Efficiency Upgrades for Single Family Homes noted above to evaluate the potential.

In 2011, the Northwest Energy Efficiency Council (NEEA) conducted the Residential Building
Stock Assessment (RBSA). This study covered multi-family, mobile homes, and single family
homes. The study conducted detailed energy surveys of 1,850 sites across the Northwest,
including more than 1,400 single-family homes. It included 736 single family homes in
Washington. The study sample was randomly selected and includes good geographic
distribution. Detailed reporting from this study is provided by NEEA at
http://neea.org/resource-center/regional-data-resources/residential-building-stock-

assessment.

Commerce has used the Washington State RBSA data to examine the potential for energy
efficiency upgrades in Washington’s single family homes. By comparing the Recommended
Efficiency Upgrades for Single Family Homes included in Table 3-1 with the RBSA survey data,
we have developed an estimate showing the magnitude of the home improvement retrofit

potential.

There are approximately 1.9 million single family homes in Washington State. We have
estimated the available retrofit opportunities using the Recommended Efficiency Upgrades for
Single Family Homes as the threshold for action. These results are presented in Graph 3-1.
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Graph 3-1: Estimate of Energy Upgrade Potential for Single Family Homes in Washington State
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Primary Space Heating Type

Washington’s single family homes use a diverse mix of space heating fuels and equipment. With

respect to equipment, it is usually advisable to upgrade to high efficiency equipment when the
old equipment fails. Two specific space heating types are identified for early conversion to

alternatives; these are electric resistance heating and oil heating systems.

Figure 3-2 provides information on the primary heating fuel identified in the RBSA data set. For

electric heating systems, we broke it out by electric heat pump and electric resistance heating.
It is important to add, many homes use more than one space heating fuel, such as electric plus

wood.
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Figure 3-2: Space Heating Type
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For electric resistance space heating we recommend an upgrade to heat pumps. The recent
introduction of small ductless mini-split heat pumps has increased the efficiency and lowered
the cost of heat pump retrofits. They are more easily incorporated into small existing homes
than larger ducted heat pumps. This results in a universal recommendation for heat pump
conversions that would not have been made a few years ago.

For oil heated homes we recommend conversion to a heat pump. Heating oil has the highest
carbon content of any of the heating fuels used in Washington. Heating with an electric heat
pump has the lowest. This recommendation is made to meet the state carbon emissions
reduction goals.

We do not recommend changes in primary fuel and equipment for other space heating types.
We simply recommend when equipment reaches the end of operation, it is replaced with the
most efficient equipment available.

Efficiency Upgrade Potential of Rentals Compared to Owner Occupied Homes

The RBSA demonstrates that rentals are lagging with respect to energy efficiency. For example,
16 percent of owner occupied homes have no wall insulation. For the sample of rental homes,
the fraction of homes with no wall insulation is 29 percent. The owner and rental upgrade for
attic insulation potential is 33 and 41 percent. The owner and rental upgrade potential for floor
insulation is 36 and 47 percent respectively.
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Figures 3-3 through 3-5 provide comparisons of attic, wall, and floor insulation of owner

occupied and rental homes.

Figure 3-3: Attic Insulation Owner/Renter

Figure 3-5: Floor Insulation Owner/Renter
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Figure 3-4: Wall Insulation Owner/Renter
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Continuing to Implement Home Efficiency Upgrades

The estimate of residential efficiency retrofit potential presented in Graph 3-1 shows there are
a large number of homes that could benefit from cost effective efficiency upgrades.

Electric heated homes still have significant remaining energy efficiency potential in both
weatherization and heat pump conversions. Homes heated by other fuels have even greater

need for basic weatherization measures.

Rental housing is less likely to have basic efficiency features than similar owner occupied
homes. Policies should be developed that specifically motivate basic efficiency upgrades in

rental housing.
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Solid State Street and Area Lighting

Commerce estimates there are more than 500,000 municipal streetlights in Washington.™

The rapid evolution of solid state lighting is remarkable. A small industry several years ago now
produces LED lighting products that fit most lighting applications. In July 2014, the U.S.
Department of Energy certification program reported over 14,000 solid state lighting products
designed for indoor applications and over 16,000 products designed for outdoor applications.
U.S. Department of Energy also document improved color rendering, improved efficiency, and
the availability of high output lighting that was not available in 2013." This technology is ready
for widespread market adoption.

For street lighting, LED lighting provides multiple benefits.

e LED’s provide better color rendering, improving visibility and safety.

e 40-60 percent energy savings depending on incumbent lighting source. Savings of up to
80 percent have been demonstrated when LED street lights are combined with
advanced controls.

e Better than 50 percent street lighting maintenance savings. LED service life is 15-20
years, two to three times that of incumbent light sources. Advanced controls may be
used to maintain light output over time further extending the fixture life.

Several pilot projects conducted in Washington State have demonstrated the applicability, cost,
and benefits of solid state street lighting. These studies have shown that early adoption of LED
street lighting will provide financial benefits to municipal governments.

e The Washington State Transportation Improvement Board conducted a pilot project
that replaced more than 1,900 high pressure sodium lights in six small cities throughout
the state. Preliminary results show the project pay-back period is five years, which
includes total cost and all benefits (both financial and environmental). For every S1
spent, the investment is expected to return $2.34 over a 15-year study period.13

e The City of Seattle street lighting upgrade program is approaching 50,000 units installed.
They have estimated a simple payback of 7.6 years based on a 15-year study. Once
completed, Seattle anticipates saving $2.4 million per year in energy and maintenance
cost.*

The cost of LED street lighting retrofits include equipment, installation, design, and
administration. The cost of design is low for programs that implement lamp for lamp

" Estimate based on a voluntary survey of municipal street lights in Washington, conducted by the U.S. DOE
Lighting Initiative, 2014.

2 U.S. Department of Energy, CALIPER Snapshot Reports, July 2014.

B Washington State Transportation Improvement Board, Spotlight on Small City Streetlight Projects, 2014.

" Seattle City Light Power Lines, Seattle City Light LED Streetlight Conversions Ahead of Schedule, September 2012.
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replacements. Programs that include highways with more critical safety issues may require
more design and more expensive equipment.

For the large Seattle program, the 2014 cost for equipment has ranged from $202 to $468 per
fixture. Smaller neighborhood lamps are covered by the low price fixtures, with higher cost for
high light output fixtures needed for arterial roads. Seattle has contracted for installation at a
cost of $130 per fixture. These costs do not include design or administration.™

The Washington State Transportation Improvement Board reports implementation cost ranging
from $276 per fixture for one jurisdiction to $1,166 for the highest cost jurisdiction. This
includes all costs. Projects were installed using a variety of contractors, including utility crews
and private contractors. Even though some costs were higher than others, each project had
positive returns on investment.®

Washington State Energy Efficiency and Solar Grants for Higher Education, Local Governments,
and State Agencies administered by Commerce have funded a number of street lighting retrofit
projects. 2013-2015 Energy Efficiency & Solar Round One - March 12, 2014 included four
exclusive street lighting projects. Project cost ranged from S406 to $1186 per lamp. Three
different types of contractors were used. This includes retrofit’s executed in partnership with
the serving public utility, municipal contracting with an engineering firm, and the energy service
performance contracting method.

Agricultural Energy Efficiency

The Farm Energy Program pilot was conducted from 2011 to 2013. The pilot provided energy
assessments for 31 dairy producers and continues the activity in targeted areas of the state.
This work helps agricultural producers in the state reduce their energy use, operating costs, and
carbon footprint. The program support was from the USDA Natural Resources Conservation
Service and Rural Development, the WSU Energy Program, the WSU Center for Sustaining
Agriculture and Natural Resources, Washington State Conservation Commission, Washington
Association of Conservation Districts, Washington State Department of Agriculture, Washington
State Dairy Federation, state agricultural associations and participating utilities.

Dairy farms participating in the pilot received energy-saving recommendations that could save
about 25 percent on their energy bills. One farmer received a national award for his sustainable
approach to dairy farming. The assessment identified some of the key measures that were
installed to save energy and increase the efficiency of his business.

Governor Inslee, in Executive Order 14-04", directed the WSU Energy Program and the
Department of Agriculture, along with other relevant partners, to create an expanded energy-

!> personal email from Carol Anderson, City of Seattle, October 1, 2014.
'® HDR Decision Economics, SROI Analysis for TIB Low Energy Lighting Conversion in Small Cities in Washington
State, June 2014.
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efficiency program for the agricultural sector. The program should accelerate the assessment
and funding of energy savings options for the state’s agriculture sector, including preparing
them to capitalize on the federal dollars available for efficiency improvements.

Industrial Energy Efficiency

The WSU Energy Program, in collaboration with Bonneville Power Administration and the
Northwest Energy Efficiency Alliance, launched the Washington Industrial Energy Leaders
(WIEL) statewide awards program in 2012. The program identifies and recognizes industrial
businesses in Washington that demonstrate leadership in the pursuit of energy efficiency.

In Executive Order 14-04'®°"¢ the WSU Energy Program was directed to develop and launch an
Industrial Energy Services Center. It is to provide a range of energy systems engineering,
combined heat and power, and financial incentives to catalyze energy efficiency and carbon
reduction investments. The program will build on previous experience providing financial
incentives to help offset the costs of energy efficiency equipment, and it will be designed to
leverage regional efforts made by the Northwest Combined Heat and Power Technical
Assistance Partnership for Washington.
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Chapter 4 - Status of State Energy Strategy Recommendations

The 2010 Legislature directed the State Energy Office to develop a new state energy strategy
and established three primary goals for that strategy:

e Maintain competitive energy prices that are fair and reasonable for consumers and
businesses and support our state's continued economic success.

e Increase competitiveness by fostering a clean energy economy and jobs through
business and workforce development.

e Meet the state's obligations to reduce greenhouse gas emissions.’

To achieve the mandate, the Washington State Energy Strategy included long- and near-term
recommendations in three major topic areas.

e Efficient transportation
e Buildings efficiency
e Distributed energy

Tables 4-1, 4-2, and 4-3 summarize the recommendations and policy options of the strategy.
Full descriptions of each strategy and extensive background analyses are included in the 2012 State
Energy Strategy. In addition, Chapter 2 of the 2013 Biennial Energy Report includes detailed
updates on the recommendations though late 2012. This chapter briefly summarizes additional
activities undertaken since the 2013 report.

Y RCW 43.21F.010(4)
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Transportation

Table 4-1: Efficient Transportation

Vehicles and Fuels

Travel Efficiency

Pricing

Near-term Recommendations

3.4.1 Electric Vehicle Support
3.4.2 Renewable Fuels Standard

3.4.3 Diesel Engine Fuel Efficiency
Improvements

3.4.4 Commute Trip Reduction
Program Expansion

3.4.5 Smart Growth and
Transportation Planning

3.4.6 Transportation Systems
Management

3.4.7 Regional Mobility Grants

3.4.8 Electric Vehicle Mileage
Pricing Pilot

3.4.9 Car Sharing and Mileage
Based Insurance

Long-term Policy Options

3.5.1 Revenue Neutral Feebate
3.5.2 Low Carbon Fuel Standard
3.5.3 Advanced Aviation Fuels
3.5.4 Improvements to Railroads

3.5.5 Comprehensive Trip Reduction
Program

3.5.6 Energy Efficient Transportation
Choices

3.5.7 Emerging Pricing Methods
6.0.0 Carbon Pricing

3.4.1 Electric Vehicle Support

In October 2013, Governor Inslee together with Oregon Governor Kitzhaber, California
Governor Brown, and British Columbia Premier Clark committed to a new set of collective
climate and energy actions as part of the Pacific Coast Collaborative (PCC). One of the major
new commitments was “to expand the use of zero emissions vehicles, aiming for 10 percent of
new vehicle purchases (in public and private fleets) by 2016.”*#

In 2014, Washington State reached the distinction of having the highest per capita percentage
of electric vehicles with more than 10,000 on the road today.*®

In May 2013, Commerce adopted rules for alternative fuel and vehicle use by state agencies
and higher education. As part of the rulemaking process, Commerce formed the Alternative
Fuels and Vehicles Technical Advisory Group (AFV-TAG) comprised of large state agencies and
higher education that is helping promote greater deployment of alternative fuels and vehicles,
especially electric vehicles, in public fleets. Commerce has instituted a companion rulemaking

process for local governments.

18 pacific Coast Action Plan on Climate and Energy, October 28, 2013

19 Top Electric Car States — Which has the Highest Percentage of Electric Cars? February 3, 2014, Clean Technica
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Commerce has developed analytical tools to allow agencies to determine the life-cycle costs of
alternative and electric vehicles, including the social cost of carbon. The tool has demonstrated
that electric vehicles are usually the least expensive option amongst the passenger vehicles
available through the state procurement process.

Executive Order 14-04" (Washington Carbon Pollution Reduction and Clean Energy Action)
directs the Washington Department of Transportation (WSDOT) to develop an “action plan to
advance electric vehicle use, to include recommendations on targeted strategies and policies
for financial and non-financial incentives for consumers and businesses, infrastructure funding
mechanisms, signage, and building codes.” WSDOT is expected to complete that report in late
fall of 2014.

The 2014 Legislature appropriated $250,000 for the Joint Transportation Committee to
evaluate the status of electric vehicle charging stations and make recommendations on
potential business models to expand and sustain an electric vehicle charging network.

3.4.2 Renewable Fuels Standard

There have been no legislative changes to Washington’s Renewable Fuel since the completion
of the 2012 State Energy Strategy. Work is underway through the direction of Executive Order
14-04" on clean fuels (see 3.5.2 Low Carbon Fuel Standard), and zero emissions vehicles
represent current efforts in this area.

3.4.3 Diesel Engine Fuel Efficiency Improvements

The 2014 Legislature passed HB 2569, creating a low- or no-interest loan program to
governments for diesel idle reduction projects.21 Updated information is available at the
Washington State Department of Ecology’s diesel emission website.?

3.4.4 Commute Trip Reduction (CTR) Program Expansion

Information on the Commute Trip Reduction (CTR) program is available at WSDOT’s program
website.”?

3.4.5 Smart Growth and Transportation Planning
Executive Order 14-04" includes seven major action items for the transportation sector.

e Electric Vehicle Action Plan Status: see 3.4.1, above.

?% Information on the Electric Vehicle Charging Station Networks Study is available at:
www.leg.wa.gov/JTC/Pages/ElectricVehicleChargingStationNetworksStudy.aspx

2! app.leg.wa.gov/documents/billdocs/2013-14/Pdf/Bills/House%20Passed%20Legislature/2569-S2.PL.pdf
22 \www.ecy.wa.gov/programs/air/cars/diesel exhaust information.htm

3 www.wsdot.wa.gov/Transit/CTR/overview.htm
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3.4.6

WSDOT, Commerce, and Ecology work with regional transportation planning
organizations, counties, and cities to develop a program of financial and technical
assistance for improved transportation efficiency and comprehensive plan updates.
Status: The agencies are engaged with local governments and will design a program
during 2015 with implementation in 2016.

WSDOT will review state transportation grant programs and identify ways to increase
investment in multimodal transportation options for local governments. Status:
Program review underway with a planning implementation in early 2016.

WSDOT is to review multimodal transportation corridor policies and guidance, focusing
new corridor studies on ways to increase transportation choices, foster innovative land
use, and reduce emissions. Status: Draft document completed by December 2015 with
final documents due in early 2016.

WSDOT is to develop, adopt, and implement a statewide transportation plan that
includes alternative revenue sources, least-cost planning, transit-oriented land use, and
freight-corridor development. Status: The WSDOT state transportation plan is scheduled
for adoption around December 2016.

The Department of Ecology is to research zero emissions vehicle options. Status: Ecology
is developing policy options for consideration by the end of 2014.

OFM is to examine clean fuel standards. Status: see 3.5.2 below.

Transportation Systems Management

WSDOT has a variety of transportation system management activities and programs underway,
including intelligent transportation systems (ITS) operations,24 smarter highwaysZS, and freight
mobility.?®

3.4.7

Regional Mobility Grants

No additional funding was provided due to the lack of a new state transportation budget.

24 WSDOT, Intelligent Transportation Systems (ITS) operations
2 WSDOT, Smarter Highways
2 WSDOT, Washington State Freight Mobility Plan
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3.4.8 Electric Vehicle Mileage Pricing Pilot

WSDOT completed a study of road usage charges in May 2013. The report, Road Usage Charge
Pilot Project — Final Evaluation Report for Washington State Participants, evaluated the results
of road usage pilot programs in Washington, Oregon, and Nevada.?’

3.4.9 Car Sharing and Mileage-Based Insurance — No updates since the 2013 report.
3.5.1 Revenue Neutral Feebate — No updates since the 2013 report.
3.5.2 Low Carbon Fuel Standard

The Office of Financial Management (OFM) was directed by Executive Order 14-041 to
“evaluate the technical feasibility, costs and benefits, and job implications of requiring the use
of clean transportation fuels through standard that reduce the carbon intensity of these fuels
over time.”*® OFM will complete that analysis in late 2014.%

3.5.3 Advanced Aviation Fuels

There continues to be a significant amount of activity related to advanced aviation fuels
development. The 2012 legislature established the Aviation Biofuels Work Group. The work
group has aviation industry, state agency, public interest, port, national laboratory, and biofuels
industry representatives. The group produced an Aviation Biofuels Update in late 2013.%%1In
2014, the Legislature conveyed responsibility for work group coordination from Innovate
Washington to Washington State University. An update on work group activities and
recommendations will be completed in late 2014.

3.5.4 Improvements to Railroads — No updates since the 2013 report.
3.5.5 Comprehensive Trip Reduction Program — See 3.3.5 Commute Trip Reduction.
3.5.6 Energy Efficient Transportation Choices — See 3.4.5, above.

3.5.7 Emerging Pricing Methods — See 3.4.5, above.

27 www.wsdot.wa.gov/research/reports/fullreports/807.1.pdf

%8 Executive Order 14-04 Washington Carbon Pollution Reduction and Clean Energy Action
*® For additional information and the draft report see the OFM Clean Fuel Standard site

* Innovate Washington, Aviation Biofuels Update, December 2013
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Buildings Efficiency

Table 4-2: Buildings Efficiency

Performance and Transparency Funding and Financing Low-income and Rental Housing

Near-term Recommendations

4.4.1 Non-Residential Disclosure 4.4.4 Meter-Based Financing 4.4.6 Minimum Standards for Rental
4.4.2 Residential 4.4.5 Energy Efficient Property Housing
4.4.3 Marketing and Quality Conversions 4.4.7 Sustaining Investment in Low-

Income Weatherization Programs
Assurance g

4.4.8 Prevailing Wage Class for
Weatherization

4.4.1 Non-Residential Disclosure — See Chapter 1 for the update

4.4.2 Residential Disclosure — See Chapter 1 for the update

4.4.3 Marketing and Quality Assurance — See Chapter 1 for the update
4.4.4 Meter-Based Financing

The 2012 Washington State Energy Strategy identified meter-based financing, also known as
on-bill financing, as a promising alternative to traditional ways of paying for energy efficiency
and renewable energy projects. Meter-based financing reduces or eliminates the up-front
investment for a consumer or business, and allows for repayment from the reduction in energy
cost savings. Meter-based financing is especially promising in situations where tenants are
responsible for utility bills, since the property owner is not required to make an investment.

Meter-based financing is not yet available to most Washington customers, but during 2014
there were two significant steps toward greater availability. Commerce provided almost $3
million from the Clean Energy Revolving Loan Fund to Craft3 to expand a residential loan
program for energy efficiency projects. Craft3, a nonprofit community development financial
institution, currently offers on-bill repayment to customers of Seattle City Light. The revolving
loan fund grant will allow Craft3 to provide additional loans in the Seattle area, and they are
actively soliciting other utilities across Washington as on-bill financing partners.

Commerce also supported the implementation of an on-bill financing mechanism by Inland
Power & Light Company, an electric cooperative serving 37,000 members in eastern
Washington. Inland used a grant from Commerce to develop the mechanism, and apply for
federal Rural Utility Service loan funds.
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4.4.5 Energy Efficient Property Conversions

The Legislature has not adopted any legislation related to energy efficient property
conversions. Several interest groups continue to investigate different approaches, but no firm
proposals are available at this time.

4.4.6 Minimum Standards for Rental Housing — No policy actions since the 2013 update
4.4.7 Sustaining Investment in Low-Income Weatherization Programs

Commerce received $10 million in the FY 2013-15 capital budget for the Energy Matchmakers
program for low-income weatherization. Commerce will be requesting additional capital
funding for low-income weatherization in the FY 2015-17 capital budget.

4.4.8 Prevailing Wage Class for Weatherization — No new activity since the 2013 update
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Distributed Energy

Table 4-3: Distributed Energy

Facilitating Development of DE Financial Incentives

Near-term Recommendations

5.3.1 Interconnection Standards
5.3.2 Net Metering Policies
5.3.3 Streamlined Permitting for Distributed Energy

Long-term Policy Options

5.4.1 DE-Compliant Power Purchase Agreements 5.4.3 Rationalize DE Incentives
5.4.2 Distributed Energy in 1-937 6.0.0 Carbon Pricing

5.3.1 Interconnection Standards

On July 18, 2013, the Washington State Utilities and Transportation Commission adopted
revised interconnection standard for electric generators.31 Although these rules are only
directly applicable to investor-owned utilities subject to regulation by the UTC, consumer-
owned utilities were extensively engaged in the process, and many of those utilities have
adopted equivalent rules or regulations for their service territories.

The Northwest Solar Communities Program (see 5.3.3 Streamline Permitting for Distributed
Generation) includes work on decreasing interconnection costs for rooftop solar systems. The
program will produce a report on model interconnection standards for photovoltaic systems by
the end of 2014.

5.3.2 Net Metering Policies

The 2013 and 2014 Legislatures considered modifications to the state’s net metering statute
(RCW 80.60), but none were adopted. As of January 1, 2014, the cumulative generating capacity
available to net metering systems was increased from 0.25 percent of any electric utility’s 1996
load to 0.5 percent. No utility has met or exceeded that limit.

5.3.3 Streamlined Permitting for Distributed Energy

Commerce and the Oregon Department of Energy received funding for the U.S. Department of
Energy’s Rooftop Solar Challenge program to help reduce the “soft costs” of installation of
rooftop solar systems. The funding led to the creation of the Northwest Solar Communities

31 Utilities and Transportation Commission, Interconnection with Electric Generators Rulemaking, UE-112133
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coalition made up for local jurisdictions, utilities, industry partners, and citizens groups. One of
the major focus areas of the group is the “streamlining and standardization of the permitting
processes and interconnection standards.”*?

In March 2014, U.S. DOE funded six Wind Energy Regional Resource Centers. The Northwest
Regional Center, operated by Renewable Northwest with involvement from Commerce, is
working with the Distributed Wind Energy Association to develop model zoning and permitting
practices for small-scale distributed wind systems. Those model standards will be available by
the end of 2014.

5.4.1 DE-Compliant Power Purchase Agreements — No activities since the 2013 update
5.4.2 Distributed Energy in 1-937

Commerce continues to provide advisory opinions on issues related to the eligibility of
renewable and conservation projects under the Energy Independence Act. Final decision
making authority on the opinion resides with the governing board of the public or cooperative
utility that uses the resources for compliance. Commerce has issued more than two dozen
opinions since the law was adopted.*

The 2013 and 2014 Legislatures did not adopt changes to the Energy Independence Act related
to definitions of cogeneration, distributed energy systems, or anaerobic digesters. However, in
January 2014, Commerce amended its administrative rules to address uncertainties in the law’s
formula for counting conservation savings from cogeneration projects. The Utilities and
Transportation Commission applied the clarification in its proposed rules issued in late 2014.

Commerce worked to resolve uncertainty in the application of the double credit offered to
distributed generation projects under the Energy Independence Act. The law sets a threshold
for distributed generation at 5 megawatts and applies this limit to any “integrated cluster” of
generating units. In 2014, Commerce worked with stakeholders to define “integrated cluster”
based on physical interconnection, ownership, and operational characteristics. Final action on
this rule amendment was pending at the end of 2014.

5.4.3 Rationalize DE Incentives

Since 2013, the Legislature has considered several bills that would modify the state’s renewable
energy stem cost recovery incentive.** No legislation was passed in either the 2013 or 2014
legislative sessions, but substantial stakeholder activity continues in preparation for possible
2015 legislation.

32 www.commerce.wa.gov/Programs/Energy/Office/Topics/Pages/Solar.aspx
3 www.commerce.wa.gov/Programs/Energy/Office/EIA/Pages/EIA-Advisory-Opinions.aspx
3 RCW 19.126.110
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6.0.0 Carbon Pricing

Executive Order 14-04" created a Carbon Emissions Reduction Task Force (CERT) made up of 21
leaders from business, labor, health, and public interest organizations. The charter of CERT is to
provide the Governor with recommendations on the design and implementation of a market-

based carbon pollution program. The task force will produce its final recommendations by
November 21, 2014.%°

35 . .
www.governor.wa.gov/issues/climate/cert.aspx
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Chapter 5 - Energy Indicators

Washington’s Energy System

When compared to other states, Washington’s energy system is characterized by relatively
clean and low-cost electricity dominated by hydroelectric generators, thermal energy with a
larger than typical contribution from biomass, and fairly typical transportation energy. The
state’s greenhouse gas footprint is dominated by transportation energy, thanks to the relatively
low greenhouse gas emissions related to the electric grid.

Figure 5-1: Sources and Consumers of Energy in Washington in Calendar Year 2012

Sources Consumption
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27 produced slectricity

nuclear
98

7

Note: The state consumed 1,576 TBtu of energy. Sums may not equal totals due to rounding error. A larger version is attached
after the Appendix.

Energy flows in Washington State have been mapped as shown in Figure 5-1. Data is for
calendar year 2012, the most recent year for which data are available on all sources and
consumers of energy. In the figure, the thickness of each line is proportional to the quantity of
energy being delivered or consumed; these quantities appear as numeric values on or adjacent
to each line, in trillion British thermal units (TBtu). The state consumed 1,576 TBtu of primary
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energy in 2012. Electric generators used 543 TBtu to produce 315 TBtu of electricity. The four
end-use sectors, transportation, industrial, residential, and commercial, consumed 1,349
TBtu.>® The transportation sector is the least efficient user of primary energy, delivering only 25
percent of the primary energy as useful energy services, and losing the remainder as waste
heat.

In the early 1990s, Commerce developed 23 Energy Indicators, which we consolidated to 17, to
illustrate important long-term energy trends in Washington. Commerce does not collect a large
amount of primary energy data, but rather depends on regional and national sources. The
Energy Indicators are grounded in the best available information and can be updated on a
regular basis. They are based as much as possible on regularly published data from sources in
the public domain. The principal source for the indicators is the U.S. Energy Information
Administration’s (EIA) Combined State Energy Data System. Other sources include the U.S.
Bureau of Economic Analysis, the U.S. Census Bureau, the President’s Council of Economic
Advisors, the Washington State Office of Financial Management, Federal Highway
Administration, Oak Ridge National Laboratory Center for Transportation Analysis, and the
Washington State Fuel Mix Database.

Collecting and publishing detailed statistics on energy consumption, price, and expenditures for
50 states and the District of Columbia is a large task involving analysis and compilation of fuel
and sector-specific data. Thus, comprehensive state information from EIA lags by two to three
years. Consequently, the Energy Indicators are limited to analysis of long-term energy trends.

Data for most of the indicators runs from 1970 to 2012; a few are one-year snapshots. For each
indicator there is a chart, figure, or table illustrating the trend, and narrative giving additional
perspective or describing further aspects of the data. Data sources and links to related data are
included for those indicators where the information is available.

See Appendix A for more information on the methodology used to develop and update the
indicators.

%% The four sector total includes energy from the electric sector, which itself is not an end-use sector.
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Indicator 1: End-Use Energy Consumption by Sector

Washington’s end-use energy consumption grew at an average rate of 1.8 percent per year
between 1970 and 1999. Consumption reached an all-time high of 1,412 trillion Btu (TBtu) in
1999, 67 percent higher than in 1970, before declining 13 percent by 2002 primarily due to a
sharp drop in industrial energy consumption. Energy use began to climb again and reached
another peak in 2007 before declining about 2 percent during the recession of 2007-09. By
2012, as the economy recovered, state energy consumption has nearly returned to the level
seen in 2007, but is still 4.5 percent less than the 1999 peak, despite a larger population.

Figure 5-2: End-use Energy Consumption by Sector 1970-2012
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During the late 1970s and early 1980s, growth in energy consumption was dampened by higher
energy prices and changes in the state’s economy, but grew fairly steadily from 1984 to 1999,
due to population growth and relatively modest energy prices. The transportation sector
accounted for the largest share of growth in energy consumption during this period, growing at
an annual rate of 3.3 percent. Energy consumption in the commercial sector, which includes
service industries such as software, finances, and insurance, grew at a 3.3 percent rate between
1970 and 2000, and has grown at a lower rate of about 0.6 percent since 2000. Residential
sector energy use grew steadily at a 1.5 percent rate from 1970 to 2000, but is virtually
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unchanged over the past dozen years. Although there is some year-to-year variation due to
economic activity, industrial sector energy consumption is actually lower in 2012 than it was in
1970. Some of this is due to energy efficiency improvements, but it also reflects structural
changes in the state’s economy, such as the decline of the aluminum industry. >’

7 During 1999-2002, high electricity prices shut much of the Northwest aluminum industry and consequently
industrial sector energy consumption declined by 38 percent.
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Indicator 2: Primary Energy Consumption by Source

Figure 5-3 shows the extent of Washington’s reliance on six major primary38 energy sources:
petroleum, hydroelectricity, natural gas, biomass, coal, and uranium (nuclear).e‘9

Figure 5-3: Total Primary Energy Consumption by Source, 1970-2012
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Washington continues to rely on petroleum, much of which is delivered from Alaska, to meet
45 percent of its primary energy needs in 2012. The petroleum share of primary energy use has
not changed appreciably —in 1970 it had a 47 percent share.

Natural gas is the next most frequently consumed primary energy source averaging an 18
percent share over the last five years, only a slight relative increase from 1970 when its share

%% The main difference between primary and end-use energy consumption is the treatment of electricity. Electricity
must be generated using energy sources such as coal, natural gas, uranium, or falling water. These inputs to the
power plant are counted as primary energy; the output of the power plant that is consumed by homes and
businesses is end-use electricity. Since over half of the energy inputs to thermal power plants are typically lost as
waste heat, primary energy consumption is larger than end-use. Note that some of the primary energy used to
produce electricity in Washington may be for electricity used in other states. Washington typically generates more
electricity than is consumed in the state (see Indicator #3).

% Several other renewable energy sources — geothermal, wind, and solar — account for less than 1 percent of
primary energy consumption.
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was just under 17 percent. Natural gas is used for heating, electricity generation, and industrial
processes. Consumption is variable, depending in particular on the winter heating and
electricity demand.

Coal is consumed almost exclusively at the TransAlta Centralia Generation facility, while
uranium is used at Energy Northwest’s Columbia Generating Station in Richland. Together, fuel
used for electricity generation at coal and nuclear generation plants accounted for 2.7 percent
of Washington’s primary energy consumption in 2012.

Total fossil fuel consumption (petroleum, coal, and natural gas) accounted for 64 percent of
primary energy use in 2012, the same fraction as in 1970, but down from the peak of 76
percent in 2001. However, 2012 saw relatively mild temperatures, as well as a strong
hydroelectricity generation, and consequently natural gas and coal consumption in the
electricity sector were reduced.

Hydroelectricity has been a key energy source in Washington for many years. It is important to
recognize that total annual generation from hydroelectric dams varies widely depending on
snowpack and river flows. Generation in 2001 dropped to its lowest level in 35 years, 32
percent lower than the average for the last 30 years. This compares to the peak year in 1997
when generation was 29 percent greater than the average. Hydropower generation in 2012 was
about 7 percent above the 20-year average.

Biomass, mainly wood and wood waste products, accounted for about 7.7 percent of primary
energy consumption in 2012. This share has declined slightly from the 1980s, but is up
significantly from the biomass share in the 1990s. Biomass is primarily burned for electricity and
process steam at pulp and paper mills, but is also used for residential heating.
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Indicator 3: Fuels Consumed for Electricity in Washington

There are two ways to look at the energy sources for electricity in Washington. One is to
consider the sources for electricity generated in Washington (Figure 5-4 and Table 5-1).
Electricity generated from hydroelectric dams accounted for 77 percent of the electricity
generated in the state in 2012. Wind, gas, coal, and nuclear represented nearly equal shares of
the almost 20 percent of electricity production. The remaining few percent is a mix of fossil and
renewable fuel sources. Renewable non-hydro fuel sources, including biomass, wind, waste,
and landfill gas, were 7 percent of the total generation. Wind has grown from nearly zero share
in 2000 to 5.6 percent in 2012 (ranking seventh in the nation in 2012 according to the American
Wind Energy Association). In 2012, power plants in Washington generated 29 percent more
electricity than was consumed in the state.

Figure 5-4: Fuels Consumed for Electricity Generated in Washington During Calendar Year 2012 (see
Table 5-1).
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Another approach, and perhaps better estimate for the energy sources for electricity in
Washington, is the mix of fuels used by utilities to serve customers in the state (Figure 5-5 and
Table 5-2). Washington is part of an interconnected, multi-state, regional bulk power system
and utilities purchase electricity generated from a variety of sources throughout the region. The
data for estimating the sources of electricity consumed in Washington is collected for the
Washington State Fuel Mix Disclosure process** and includes utility spot market purchases.

Figure 5-5: Fuels Consumed for Electricity Delivered in Washington During Calendar Year 2012 (see
Table 5-2).
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Source: Dept. of Commerce, Fuel Mix Disclosure Program

Hydroelectricity was still the dominant source, accounting for 70 percent of the electricity
consumed in the state in 2012. Electricity generated from coal accounted for 14 percent of the
electricity used by Washington consumers, which is larger than the generation share. This
reflects the electricity purchased by some utilities from coal-fired power plants located in other
states such as Montana and Wyoming. Renewable sources besides hydro accounted for
approximately 4 percent of the electricity purchased by utilities for use by Washington

** Fuel Mix Disclosure reporting is conducted annually and includes electricity consumption data reported
by utility. Each utility reports resource category and fuel type for its electricity sales in Washington.
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consumers. This was less than the generation share, indicating that some of the renewable
energy generated in Washington, notably wind, was sold to customers outside the state.

Table 5-1: Fuels Consumed for Electricity Generated in Washington, 2012

Fuel Megawatt Hours Mix
Hydropower 89,464,355 76.6%
Nuclear 9,333,709 8.0%
Wind 6,599,766 5.6%
Natural Gas 5,437,593 4.7%
Coal 3,762,957 3.2%
Wood and Wood Derived Fuels 1,374,801 1.2%
Other Gases 405,337 0.3%
Other Biomass 238,989 0.2%
Other 146,910 0.1%
Pumped Storage 43,551 0.04%
Petroleum 26,713 0.02%
Solar Thermal and Photovoltaic 794 0.0%
Total 116,835,474 100%
This table lists fuels used by electric generators physically located in the state.
Table 5-2: Fuels Consumed for Electricity Delivered in Washington, 2012
Fuel Megawatt Hours Mix
Hydropower 62,984,536 69.5%
Coal 12,149,258 13.4%
Natural Gas 7,439,486 8.2%
Nuclear 4,239,398 4.7%
Wind 3,011,137 3.3%
Biomass 310,812 0.3%
Waste 303,066 0.3%
Petroleum 83,665 0.1%
Landfill Gases 67,580 0.1%
Other 54,832 0.1%
Total 90,643,771 100%

This table lists fuels used to generate the electricity purchased by Washington energy
consumers, regardless of where the electricity was generated.

Source: Washington State Fuel Mix Disclosure Database
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Indicator 4: End-Use Energy Expenditures by Sector

While energy expenditures grew rapidly in the 1970s in Washington, during much of the 1980s
and 1990s inﬂation—adjusted42 expenditures declined or grew modestly despite significant
growth in energy consumption. This trend changed in 1999 as inflation adjusted energy prices
began to rise. By 2010, energy expenditures had grown by nearly 100 percent relative to 1998.

Figure 5-5: End-use Energy Expenditures by Sector, 1970-2012
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Washington'’s residents and institutions spent more than $26 billion on energy in 2012.% After
peaking in the early 1980s, inflation-adjusted state energy expenditures declined and then
increased modestly until 1998, primarily the result of steady population growth. During this
period, energy prices generally did not keep pace with inflation. As a result, expenditures
remained relatively stable despite significant growth in energy consumption.

Except for a brief respite during the 2001-02 recession, energy expenditures increased
significantly from 1999 to 2008, growing at an average annual rate of 8 percent in real terms.
Most of the increase was due to growing transportation sector energy expenditures. Energy
expenditures also increased for the industrial, commercial, and residential sectors, but these
sector increases were more modest.

|n

* Fuel prices throughout this document are referred to as “inflation-adjusted” or “real” dollars. This adjusts for the
effects of inflation and allows prices for different years to be directly compared. See Appendix A: Methodology for
details.

2 Expenditures are expressed in constant 2005 dollars so different years can be directly compared.
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Expenditures decreased sharply during the 2007-09 recession due to a combination of less
consumption and lower prices. State energy expenditures rose quickly during 2010-12 as
energy prices and consumption rebounded with the economic recovery. During 2011 and 2012,
the West Coast experienced higher gasoline and diesel prices due to several refinery accidents
that interrupted regional fuel production.

The transportation sector accounts for the largest share of state energy expenditures: 63
percent in 2012. This proportion has grown in recent years, reflecting the increase in the real
price of petroleum fuels. The industrial share of state energy expenditures has declined
significantly in the last seven years, while the residential and commercial shares declined
modestly.
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Indicator 5: Energy Consumption per Dollar of Gross State Product

Washington’s economy is becoming less energy intensive — the amount of energy required per
dollar of gross state product (GSP) is declining.** Key reasons are a shift in the state’s economy
from manufacturing to high-value businesses that are less energy-intensive and improved
energy efficiency across all sectors.

Figure 5-6: Energy Consumption per Dollar of GSP, 1990-2012
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Figure 5-6 depicts this indicator of the overall energy intensity. In the last 20 years, energy
consumption per dollar of GSP** declined approximately 51 percent.

The message from the chart is that Washington’s economy is growing faster than its energy
consumption. This is due to a number of factors, chief among them is growth in the state’s
economic output and a shift from resource and manufacturing industries to commercial activity
based on software, biotech, and other less energy intensive businesses. This trend will likely
continue with the decline in production at the energy intensive industries. Gains in energy

* Economic output (GSP) is in real dollars (millions of chained 2005 dollars). This adjusts for the effects of inflation
and allows values for different years to be compared.

** Because there was a change in definitions for industry classifications used in the definition of GSP in 1997 (from
SIC to NAICS), an exact comparison of energy intensity from 1990 to 2005 is not possible. However, at a state- level
the change does not appear to have a significant impact.
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efficiency have also contributed to the reduction in Washington’s energy intensity. We have not
tried to determine the relative contribution of these various factors to the decline in energy use
per unit of GSP.

Another way to look at Washington’s energy intensity is energy consumption per capita (Figure
5-7). Energy consumption per capita in Washington was relatively constant between 1970 and
1999 with growth in overall state energy use being driven by growth in population. However,
since 1999 energy consumption per capita has declined by 18 percent from historical levels to
about 200 million Btu in 2012.

Figure 5-7: Energy Consumption per Capita, 1970-2012
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Washington’s annual per capita energy consumption averaged about 290 million Btu from 1970
to 1999, the energy equivalent of about 2,300 gallons of gasoline per person per year. Dips in
per capita energy consumption during this period were usually the result of high energy prices
or periodic economic downturns. Washington’s trend was similar to the national average from
1970 through 1999. The growth in per capita energy use during the mid-1980s was mainly due
to increased transportation fuel use as Washingtonians drove more miles per year.

More recently our per capita energy consumption appears to have moved to a lower level, just
under 240 million Btu per capita, nearly than 20 percent below the historical trend. This was
likely due to the decline in industrial energy use that occurred from 1999 to 2002, particularly in
the energy-intensive aluminum industry, and because of generally higher energy prices during
the last decade. In 2012, Washington’s per capita energy consumption was about 25 percent
less than the national average.
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Figure 5-8: Energy Expenditures per Dollar of GSP, 1980-2012
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Sources: EIA State Energy Data System, U.S. Department of Commerce, Bureau of Economic Analysis
www.eia.doe.qgov/emeu/states/_seds.html. GSP data at Bureau of Economic Analysis, www.bea.gov/regional/gsp/

This indicator divides statewide energy expenditures by economic output, in the form of GSP
(Figure 5-8). The result is an estimate of the significance of energy in Washington’s economy.
After peaking at more than 11 cents per dollar of GSP in 1981, this value declined through the
1980s and 1990s. In 2000, approximately 5.3 cents was spent on energy in Washington for
every dollar of GSP. Two trends contributed to this decline. Washington’s economy was
becoming less energy-intensive and real energy prices were declining. However, energy prices
began to rise in 1999, increasing Washington’s energy expenditures per dollar of GSP from the
low of 4.4 cents in 1998 to 6.9 cents in 2012. The trend sharply reversed itself again in 2009
when energy prices and consumption plummeted during the recession in 2007-2009. The trend
resumed its upward course as energy prices sharply rebounded during 2010-12.

*® Because there was a change in definitions for industry classifications used in the definition of GSP in 1997 (from
SIC to NAICS), an exact comparison of energy intensity from 1990 to 2005 is not possible. However, at a state- level
the change does not appear to have a significant impact.
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Indicator 6: Residential End-Use Energy Consumption by Fuel and Household
Energy Intensity — Excluding Transportation

Electricity and natural gas account for the majority of household energy use (Figure 5-9).
Growth in total household electricity consumption has slowed in the last 25 years, while growth
in the use of natural gas for space and water heating rose rapidly through 2001. Oil
consumption has declined significantly since the early 1970s, while wood use increased from
2000 to 2004 to its highest levels, and then declined.

Figure 5-9: Residential End-use Energy Consumption by Fuel, 1960-2012
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Electricity share of residential energy consumption has grown steadily over the decades and
accounted for a bit over half of residential energy consumption in 2012, even though average
electricity use per household has declined 25 percent since 1982. Petroleum use (mostly
heating oil) fell from more than 43 percent of household consumption in 1960 to 4.5 percent in
2012.Y

Growth in natural gas consumption accelerated through 2001: the residential sector gas use
grew at 1.9 percent per year between 1980 and 1985, 3.9 percent per year between 1985 and
1990, 5.8 percent per year between 1990 and 1995, and 8.0 percent from 1995 to 2001. From
1980 to 2001, the natural gas share of residential energy consumption rose from 21 percent to
36 percent. This reflects increased use of natural gas for space and water heating as well as
increased overall availability of natural gas as a residential fuel source. Natural gas displaced

Y The primary petroleum products consumed in households are heating oil (No. 2 distillate oil) and propane. Both
are consumed mainly for space heating, although propane can also be used for cooking and water heating.
Residential sector energy use does not include energy consumption for personal transportation.
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both electricity and petroleum derived fuel, primarily heating oil. However, the natural gas
share has declined slightly since 2002 in part due to higher gas prices, but also because
electricity driven heat pumps have become competitive with natural gas.

Consumption of firewood has varied in response to higher heating fuel prices. It increased in
the late 1970s due to high heating oil prices, while it remained stable and declined during much
of the 1990s, when energy prices were relatively low. However, when energy prices jumped in
2001, so did wood use as people cut back on their use of natural gas, electricity, and petroleum
for heating. Since 2005, wood use has declined, possibly due to higher prices for this fuel.

Energy intensity48 in Washington households declined by one-third between 1972 and 1987
(Figure 5-10). From the late 1980s through the early 2000s household energy intensity
remained essentially the same. Over the last several years household energy intensity has
begun a gradual decline.

Figure 5-10: Residential Energy Consumption per Household, 1970-2012
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The 1970s were characterized by higher energy prices and diminished oil and natural gas
consumption, with natural gas use per household falling by 33 percent between 1970 and 1980.
Oil consumption dropped from 300 gallons per household in 1970 to 85 gallons in 1983, with
half the decline occurring after the second oil shock in 1978-79. These declines in natural gas

8 Energy intensity is calculated by dividing total residential sector energy consumption by number of households
(excludes transportation fuel unless otherwise noted).
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and petroleum use were due to improvements in efficiency (e.g., adding insulation) and
conservation® in response to higher prices, and fuel switching. The data indicate an increased
reliance on wood and electricity as space heating fuels during the late 1970s and early 1980s.

Concerted efforts to improve residential energy efficiency through building standards and
codes began in the mid-1980s. However, there is little evidence of further declines in household
energy use, until the last eight years. Some studies suggest that gains in energy efficiency due
to building standards and codes are being mostly offset by construction of larger homes™°,
more widespread use of air conditioning, and the proliferation of electricity-using appliances,
computers, and entertainment systems. A higher level of household energy use may have been
reinforced by relatively modest energy prices during the mid-1980s until the early 2000s.
Without the building code and standard updates, household energy use would undoubtedly be
higher. Note that this data does not include energy used for personal transportation, which
increased during 1985-2004, and has subsequently declined.

49 . . .

For example turning down thermostats or turning off lights.
¥ See tables 43 and 44 of the September 2012 report by the Northwest Energy Efficiency Alliance, which indicates
newer homes have half the heat loss of older vintage homes.
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Indicator 7: Residential Household Energy Bill With and Without Transportation
Adjusted for inflation, the average Washington household spent 26 percent more for home
energy in 2012 than in 1998. Household expenditures peaked in 2011 due to a cold winter and
relatively high natural gas prices (Figure 5-11).

Figure 5-11: Residential Energy Expenditures Without Transportation per Household, 1970-2012
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In 2012, the average Washington household spent the inflation-adjusted sum of $1,422 (using
constant 2005 dollars) for electricity, natural gas, heating oil, and propane delivered to the
home. This is $293 more than households spent in 1998, but $242 less than was spent in 2011.
When household energy bills spiked in the mid-1980s, increased emphasis on energy
conservation and fuel switching from heating oil to natural gas and wood helped mitigate the
impact of the oil price shocks. However, there was no immediate substitute for electricity, so
when average residential electricity prices increased by 65 percent between 1979 and 1983,
due largely to the inclusion in rates of the Washington Public Power Supply System (WPPSS)
bond default, the average household electricity bill increased by a similar amount.

During the mid-1980s and most of the 1990s household energy bills declined due to declining
energy prices and fuel switching from expensive electricity and oil to natural gas for heating.
Most new homes were being built with natural gas space heat and water heating (78 percent in
1998) and numerous existing households switched to natural gas as well. Electricity usage per
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household fell 18 percent between 1985 and 2001, while natural gas usage increased 83
percent.

The 2000-2001 West Coast electricity crisis led to another increase in residential electricity
prices. Independently natural gas and petroleum prices increased during the previous decade,
also contributing to higher overall residential energy expenditures. The recent trend towards
lower natural gas prices and the state’s emphasis on energy efficiency should help to lower
household energy bills in the future.

Most presentations depicting residential energy expenditures do not include the major
component of energy consumption and expenditure for most households — vehicles. The
vehicle share has grown rapidly over the last decade, declined in 2009 during the 2007-09
recession, then rebounded in 2011 and 2012 as gasoline prices increased. Over the long-term
increasing vehicle efficiency is forecast to slowly drive transportation costs down for
consumers.

Adding energy used for personal transportation triples the annual energy bill for the average
Washington household to $4,735 in 2012 (Figure 5-12 and Table 5-3).

Figure 5-12: Household Energy Bill by End Use, 2012 Dollars
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Table 5-3: Household Energy Bill With Transportation, 2012 Dollars

Average Gas price Methodology
Space Conditioning $479
Water Heating $289
Cooking $295
Other $442
Vehicle Transportation $3,231
Total $4,735

Sources: EIA State Energy Data System; Residential Energy Consumption Survey; Residential Transportation Energy

Consumption Survey www.eia.doe.gov/emeu/states/seds.html

After personal transportation, the major categories of household energy expenditures include
other uses (lighting, household appliances, and electronic equipment), space conditioning
(heating, cooling, and ventilation), water heating, and refrigeration. The “other” uses category

has been growing, largely due to the proliferation of computers and electronic equipment. It is

now roughly equivalent to space conditioning expenditures.
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Indicator 8: Commercial End-Use Energy Consumption by Fuel

Electricity and natural gas are the dominant fuels in Washington’s commercial sector (Figure 5-
13). Their use in the commercial sector grew at an average annual rate of more than 5 percent
from 1960 to 2000 and at a slower annual rate of about 1 percent after that. In 2012, electricity
was 59 percent of end-use energy consumption in the commercial sector, while natural gas was
33 percent.

Figure 5-13: Commercial Energy Consumption by Fuel, 1960-2012
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With rising use of electricity-consuming equipment, such as computers, printers, and copiers,
the commercial sector became increasingly reliant on electricity during the 1970s and 1980s.
Sector electricity consumption increased more than four times from 1970 to 2012.

Growth in commercial natural gas use stagnated in the late 1970s and early 1980s, but has
grown since. Natural gas use in 2001 was three times the amount in 1970, but dropped to a 20
percent share of total commercial energy consumption in 2002, and has increased only slowly
since. Petroleum consumption in 2012 was just over half of the 1970 level, declining from 30
percent share in 1970 to7 percent in 2012. Coal and wood represent under 2 percent of
commercial energy use. After declining about 30 percent during the 1990s, commercial energy
use relative to economic output increased in 2000 and 2001, before resuming a downward
trend.

In 1997, federal economic reporting moved from the Standard Industrial Classification System
(SIC) to the North American Industrial Classification System (NAICS). Energy intensities after
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1997 should not be compared to intensities before it, or vice versa. A downward trend can be
seen in both data sets.

Figure 5-14: Commercial Sector Energy Consumption per Real Dollar of Sector GSP, 1990-2012
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Sources: EIA State Energy Data System; U.S. Department of Commerce, Bureau of Economic Analysis
www.eia.doe.gov/emeuy/states/seds.htm/

Washington’s commercial sector has become less energy intensive (Figure 5-14) for the last 15
years.”! From 1990 to 1997, commercial energy consumption in dollars grew only 13 percent
while the value of all goods and services produced by the commercial sector grew 30 percent.
This decline in commercial energy intensity can be attributed to growth in the economy, shifts
to less energy intensive businesses, increased productivity, and improvements in the efficiency
of buildings, lighting, and equipment.

The trend appears to have briefly reversed in 2000, with growth in energy use exceeding
growth in commercial sector GSP from 2000 to 2001. The change is likely due to an economic
downturn at the time. However, the downward trend in energy intensity returned in 2002 as
the economy picked up with little or no increase in commercial energy use. Commercial energy
intensity ticked upward during the 2007-09 recession, but has since resumed its downward
trend.

> Because there was a change in definitions for industry classifications used in the definition of GSP in 1997 (from
SIC to NAICS), an exact comparison of values before and after 1997 is not possible.
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Indicator 9: Industrial End-Use Energy Consumption by Fuel

Industrial energy consumption in Washington is more diversified among the different fuels than
the other sectors and has varied more over time. Total industrial consumption declined 38
percent between 1998 and 2002. Natural gas and electricity use declined sharply before
stabilizing over the last several years.

Figure 5-15: Industrial Energy Consumption by Fuel, 1960-2012
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Energy consumption in Washington’s industrial sector is quite diversified (Figure 5-15), unlike
the residential and commercial sectors, which rely primarily on electricity and natural gas, or
the transportation sector that consumes almost exclusively petroleum fuels. Petroleum
accounted for 25 percent of industrial consumption in 2012, much of which occurs at refineries,
while electricity and natural gas accounted for 28 and 24 percent respectively. Biofuels® share
is sensitive to activity in the timber industry and accounted for 22 percent in 2012; 19 percent
during the recession year of 2008. Coal use accounted for less than 1 percent of industrial
consumption in 2012, declining from a high of 14 TBtu in 1976 to 2.2 TBtu in 2012.

Energy consumption in the industrial sector varies more than the other sectors, with peaks and
valleys that mirror economic activity. When industrial production declines, energy use declines.
High energy prices can also contribute to lower production, particularly in energy intensive
industries. Peaks in industrial energy use have occurred in 1973, 1988, and 1998. Between the

52 Biofuels consumed in the industrial sector comprise mainly wood and wood waste products such as black liquor
or hog fuel. These fuels are primarily burned in industrial boilers to make steam, which can be used directly for
industrial processes or to generate electricity for on-site use.
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1998 consumption peak and 2002 industrial electricity use declined almost 60 percent and
natural gas use declined 50 percent. This reflected the decline in aluminum production due to
high electricity prices (and low aluminum prices) during 2000-02 and cuts in production for
industries relying on natural gas due to high natural gas prices. Industrial energy use has since
rebounded —in 2012 it was 27 percent higher than in 2002.

Energy intensity in Washington’s industrial sector was relatively constant during the 1990s, but
declined significantly from 1998 to 2002 (Figure 5-16) and has remained relatively constant
since.

Figure 5-16: Industrial Sector Energy Consumption per Real Dollar of Sector GSP, 1990-2012

1.8

1.6

1.4

1

1.2
NAICS Definitions

Index, 2000

1.0

0.8

0.6
1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012
Source: EIA,US BEA

Sources: EIA State Energy Data System; U.S. Department of Commerce, Bureau of Economic Analysis
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Washington’s industrial sector is less energy intensive than it was two decades ago when
comparing industrial energy use to industrial GSP.>? Energy intensity did not change much
during the 1990s before dropping nearly 40 percent from 1998 to 2002. This reflected a decline
in production by several energy intensive industries in Washington. This was true from 1998 to
2002 when industrial energy use dropped 38 percent, but industrial GSP increased 3 percent.

53 Because there was a change in definitions for industry classifications used in the definition of GSP in 1997 (from
SIC to NAICS), an exact comparison of values before and after 1997 is not possible.
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Indicator 10: Transportation End-Use Energy Consumption by Fuel

Gasoline>* accounts for just over half of transportation sector energy use in Washington.
Petroleum fuels accounted for 98.2 percent of transportation energy use in 2012. Washington’s
status as a major seaport and aviation hub means significant consumption of aviation and
marine fuels as well.

Except for the periods between 1978 and 1981, and after 2007-08 (when prices rose
significantly), gasoline consumption has generally increased as population grew and demand for
travel outstripped gains in vehicle fuel efficiency (Figure 5-17). Overall, gasoline consumption
roughly tracked population growth until 2005. In 2012, consumption was 74 percent greater
than in 1970, whereas the state population increased by 100 percent.

Figure 5-17: Transportation Sector Consumption by Fuel, 1960-2012
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Consumption of distillate fuels in trucks, ships, and railroads grew at a much faster rate than
other transportation fuels, reaching levels in 2012 that were four times greater than 1970.
However, due to a low base level of diesel use in 1970, the magnitude of this consumption
increase (in Btu) was two-thirds the increase for motor gasoline. Aviation fuel consumption
more than doubled between 1970 and 2000, but has since dropped 20 percent due to fuller
flights and more efficient aircraft.

>* Motor gasoline figures include some consumption for off-road uses such as recreational vehicles and
agricultural uses. No. 2 distillate, also known as diesel fuel, is used by large trucks, ships, and railroads. The only
transportation use for residual fuel is by very large ships. Aviation fuel includes kerosene-based jet fuel used by
major airlines, aviation gasoline consumed by smaller airplanes, and military jet fuel.
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Residual fuel consumption is subject to price-induced volatility because it can be stored for long
periods of time without degrading. Purchases of this fuel dropped when prices were high, but
grew when prices were relatively low. It also varies due to marine traffic at Washington ports
and where large ocean going ships choose to purchase their fuel. The volatility of residual fuel
use in Washington may indicate tracking and accounting problems with this fuel.
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Indicator 11: Miles Driven and Transportation Fuel Cost of Driving

Vehicle miles per capita increased during the 1980s, stabilized during the mid-1990s, and began
to decline around 2005. Washingtonians drove about 40 percent more miles per capita in 2012
than in 1970 (Figure 5- 18). During the same period the fuel cost of driving rose, declined, and
then rose again.

Figure 5-18: Fuel Cost of Driving and Miles Driven per Capita, 1970-2012
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Source: WA DOT, FHWA, OFM, EIA SEDS, CEA

Sources: EIA State Energy Data System; President’s Council of Economic Advisors; Federal Highway Administration,
Washington State Department of Transportation, Washington State Office of Financial Management

This indicator contrasts the fuel cost of driving with miles driven per capita in Washington.
These two series exhibit a weak inverse relationship. The fuel cost of driving, calculated as real
dollar highway energy expenditures divided by vehicle-miles traveled, increased in 1974, 1979-
1980, and 2007-2008, and 2012-2013, as a result of oil price shocks or refinery mishaps. Each
time vehicle miles traveled per capita dropped slightly in response to higher prices,
discretionary driving was temporarily curtailed. Other factors, such as congestion, the
availability of transit options, and an ageing population, influence per capita VMT as well.

The spikes in fuel cost of driving generally coincided with the beginning of economic downturns
that could also explain the small declines in per capita VMT. Long-term factors such as land-use
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patterns, commuting habits, and the long lifetimes of vehicles (limiting the ability to switch to
fuel efficient vehicles) mean that large swings in fuel prices lead to only small changes in miles
driven and fuel consumed.

Increasing sales of more fuel-efficient vehicles in the early 1980s, combined with declines in the
price of highway fuels, caused a rapid drop in the fuel cost of driving, from a high of 17.6 cents
per mile in 1981 to 8.5 cents in 1988 (in 2005 dollars). The real price of gasoline changed little
over the next 12 years and, as a consequence, new vehicle fuel efficiency declined slightly. Low
gasoline prices helped push the fuel cost of driving to an historic low in 1998, but higher fuel
prices since then reversed this trend. By 2008 and 2012, the fuel cost of driving had risen
almost 150 percent. Per capita vehicle travel increased steadily during the 1980s, then
remained relatively stable from 1993 through 2006, declining noticeably during 2006-2008 with
higher fuel prices and the onset of a recession. The fuel cost of driving reached a peak high of
21.5 cents per mile in 2008, with 2012 a close second at 21.3 cents per mile.
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Indicator 12: Ground Transportation Sector Fuel Efficiency

Spurred by high gasoline prices and new vehicle efficiency standards, the fuel efficiency of
Washington’s existing vehicle fleet increased by more than 45 percent between 1975 and 1992.
The increasing popularity of less fuel-efficient vehicles in the 1990s, such as vans, trucks, and
sport utility vehicles, temporarily put an end to this upward trend.

Figure 5-19: New Vehicle Miles per Gallon and Washington State Existing Vehicle Miles per Gallon,
1970-2012
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Like other sectors, Washington’s transportation sector has become more energy efficient over
the years. The average efficiency of Washington’s total vehicle fleet is in shown Figure 5-19.
This metric includes both light and heavy-duty vehicles (freight), and is based on estimated total
miles driven divided by total gasoline and road diesel fuel consumption. It is not directly
comparable to the U.S. light-duty fleet efficiency line in Figure 5-19. Washington’s total vehicle
fleet efficiency increased from 12.6 miles per gallon (mpg) in 1975 to 18.7 mpg in 1992.
However, this came to an end in the 1990s when Washington’s vehicle fleet efficiency declined
by 2.0 miles per gallon. Several factors likely contributed to this decline, including a shift to
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heavier and performance vehicles in the light duty fleet, a rapid increase in freight being moved
through the state by heavy-duty trucks, and increasing congestion on our roadways. The last
several years suggest that the total vehicle fleet fuel efficiency is improving again.

Gains in the efficiency of the U.S. and Washington light-duty vehicle fleets through the 1980s
were due to the replacement of old vehicles with more efficient models. However, new light-
duty vehicle fuel efficiency standards did not change after the mid-1980s. The Corporate
Average Fuel Economy (CAFE) standards required automakers to maintain the average fuel
efficiency of new vehicles at 27.5 mpg for cars and 20.5 mpg for light trucks (which includes
minivans, pickups, and sport-utility vehicles). CAFE had no mandates about how many vehicles
could be sold in each category and it did not apply to the largest pickup trucks. As a result the
increasing popularity of trucks and SUVs caused the fuel efficiency of the average new vehicle
to drop by two mpg between 1988 and 2002. By 2005, the downward mpg trend reversed itself
and the recent adoption of higher national CAFE standards (2007, 2010, and 2012 updates) has
contributed to increasing new vehicle fuel efficiency over the past 6 years. This trend is
expected to continue through the next decade.

In 2012 the Environmental Protection Agency (EPA) and the National Highway Traffic Safety
Administration developed standards to improve the fuel economy of medium- and heavy-duty
freight trucks. They will update these standards by 2016. These efforts will deliver significant
and long-term fuel savings, as heavy trucks put on a large number of miles every year and have
long service lifespans.

It is important to note the actual on-road fuel efficiency of existing vehicles is less than the new
vehicle EPA-rated fuel efficiency shown by the top line in Figure 5-19. There are two reasons for
this difference. First, on-road fuel economy tends to be lower than the EPA composite fuel
economy value. Second, vehicles have u