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EXECUTIVE SUMMARY
Introduction

This report documents research for the U.S. Department of Agriculture’s (USDA) Food and
Nutrition Service (FNS) to develop methods to standardize State standard utility allowances
(SUAs) used to calculate Supplemental Nutrition Assistance Program (SNAP) eligibility and
benefits. Although SNAP is a Federal program, States share responsibility for and the cost of
administering the program by accepting applications, verifying eligibility, and calculating benefit
amounts using parameters established by Federal law. Benefits are funded entirely by the Federal
Government.

By design, most eligibility parameters are set at the Federal level with little variation or discretion at
the State level or among households with similar income or household size. The main exception to
this is in the area of shelter costs; program rules allow households to deduct shelter expenses that
exceed 50 percent of net income, recognizing that households with high shelter expenses may have
less income available to purchase food. One component of shelter expenses, and the component
over which States have some discretion, is the SUA. States establish these utility allowances, which
households may use in lieu of actual expenses when calculating total shelter costs.

States may establish multiple SUAs, including:
e A Heating and Cooling SUA (HCSUA) for houscholds that pay heating/and/or cooling

expenses.

e A Limited Utility Allowance (LUA) for households to do not pay heating and/or cooling

expenses.
e Single Utility Standards (SUSs) for households with single utility expenses such as electricity.

e A Telephone Allowance for households that have no utility expenses other than telephone.

The purpose of this project is to develop standard methodologies that can be used to (1) construct
SUAs that accurately reflect typical utility costs for low-income households and (2) make annual
adjustments to the State SUAs.

Review of Relevant Data Sources

In order to gather information on potential data soutces that could be used to develop and/or
update SUAs, we examined a variety of sources that provide data on energy consumption and
costs. We also looked more closely at three utility cost models used in other Federal programs,
none of which were deemed to be a useful guide for developing an SUA methodology for FNS.

The main data sources that were evaluated include the following:'

e Residential Energy Consumption Survey (RECS)
e American Community Survey (ACS)

I The review of these sources, as well as other minor sources that were considered, are documented in Section II and
Appendix A.

xiii



Methods to Standardige State Standard Utility Allowances Econometrica, In.

e American Housing Survey (AHS)

e State Energy Data System (SEDS)

e Consumer Expenditure Survey (CEX)
e Short-Term Energy Outlook (STEO)
e Consumer Price Index (CPI)

Our key criteria for assessing the usefulness of a data source included whether the data:
e Were representative at the State level.
e Were available at the household level.
¢ Included household demographic information, such as income and household size.

e Included specific information on types of utilities used by households, end-uses for these
utilities, and how the utilities were paid for.

Modeling Alternatives

Based on our initial review of existing models and data sources, we developed a preliminary list of
alternative approaches® that could be used to standardize the development or updating of SUAs.
We conducted a number of analyses to evaluate these preliminary alternatives and then reduced
them to a final set that was subjected to more detailed investigation. This final set included the
following alternatives:

e Development of SUAs:
1. Use data from the ACS adjusted using RECS.
2. Use RECS.

e Update of SUASs:
1. Use the STEO.
2. Use the CPIL

Findings and Recommendations

Standardizing the development of SUAs is an extremely complex process primarily because no
single data source provides all of the information and characteristics needed to compute
standardized SUAs. Various data sources have to be merged in unique ways in order to obtain the
desired estimates. In addition, small sample size issues have to be addressed, and extrapolation
procedures are needed to address the substantial lags between the target year of the SUA and the
most recent publication date of the data being used to develop the standardized SUAs. Finally, the
States currently use a wide array of SUAs, which can vary in terms of customized sub-State
geographic regions, household size categories, composition of utilities used to develop LUAs, and
cost thresholds that are applied to ensure that a sizeable portion of SNAP recipients are covered by
the SUA. This complexity is exacerbated by the desire to meet competing goals (administrative
efficiency, equity, protection of the most vulnerable). Because of the complexity, any effort to
standardize development of SUAs is likely to require some FNS involvement.

2 See Appendix B for the full list of preliminary alternatives.
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Development of SUAs

Neither the RECS nor the ACS can be used by itself to estimate all of the different SUAs. The
main advantage of the ACS is that it is based on a very large sample and can provide representative
estimates for every State. It is large enough to allow development of percentile estimates and to
compute reasonable estimates for specific subcategories, such as the low-income group by
household size. The main problem with the ACS is that it does not differentiate between
heating/cooling end-use expenditures and other energy expenditures—information that is needed
in order to develop SUAs that include heating and cooling expenditures (HCSUAs) and SUAs that
exclude them because they are included in rent or condo fees (LUAs and SUSs).

RECS theoretically provides all of the data needed to estimate the energy components of the SUAs.
It is also the most accurate source of those reviewed. However, RECS does have several
limitations. State-level estimates are available for only 16 States, with estimates for the remaining
States aggregated into 11 multi-State regions. Another issue with RECS is its timeliness: the survey
is conducted only once every 4 years, and there is an additional 3- to 4-year lag before the data are
published. Finally, the sample size is too small to be able to produce reliable estimates when the
data are divided into numerous subcategories.

Because it is the only source that provides expenditure information on end-uses, RECS will be
required in any approach that is used. If used by itself to develop the standardized SUAs, FNS will
have to grapple with its limitations, notably the lack of State representation for every State and the
lack of timeliness. The ACS will need to be incorporated in any approach that requires distribution
information that will allow the SUAs to be set at a specified point above the mean/median. By
using the ACS in conjunction with RECS, the limitations of each data source are somewhat offset
by the advantages of the other. Therefore, we recommend using the ACS-based approach,
which relies upon both data sources.

Updating SUAs

In regard to updating the base-year SUAs, a 3-year moving average of the CPI outperformed the
STEO and demonstrated the best overall performance in terms of forecasting utility expenditures.
Adding an adjustment for household growth was also found to produce a slight improvement in
the performance of the CPI approach for updating the SUAs. Therefore, we recommend using a
3-year moving average of the CPI, adjusted for household growth, when updating base-
year SUAs.

Implementation

Because of the complexity involved in developing base-year SUAs, any standardized approach is
likely to require substantial FNS involvement. The effort required to develop the RECS adjustment
parameters and extend the estimates to the target year could be substantial. For this reason, we
recommend that FNS either construct the base-year SUAs and make them available to the States or
develop and provide to the States any parameters applied to the underlying data set. FNS
involvement will help reduce the duplication of startup time and effort that will occur if all of the
States use the same approach to develop their SUAs but carry out those efforts separately.
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It would not require a significant effort for the States to implement either of the alternative update
methodologies; however, including an adjustment for household growth could increase the

difficulty. FNS could ease this difficulty by making available household growth factors for each
State.

xvi



Methods to Standardige State Standard Utility Allowances Econometrica, In.

|. INTRODUCTION

This report documents research for the U.S. Department of Agriculture’s (USDA) Food and
Nutrition Service (FNS) to develop methods to standardize State standard utility allowances
(SUAs) used to calculate Supplemental Nutrition Assistance Program (SNAP) eligibility and
benefits. Although SNAP is a Federal program, States share responsibility for and the cost of
administering the program by accepting applications, verifying eligibility, and calculating benefit
amounts using parameters established by Federal law. Benefits are funded entirely by the Federal
Government.

By design, most eligibility parameters are set at the Federal level with little variation or discretion at
the State level or among households with similar income or household size. The main exception to
this is in the area of shelter costs; program rules allow households to deduct shelter expenses that
exceed 50 percent of net income, recognizing that households with high shelter expenses may have
less income available to purchase food. One component of shelter expenses, and the component
over which States have some discretion, is the SUA. States establish these utility allowances, which
households may use in lieu of actual expenses when calculating total shelter costs. The purpose of
this project is to develop standard methodologies that can be used to (1) construct SUAs that
accurately reflect typical utility costs for low-income households and (2) make annual adjustments
to the State SUAs.

[.A. Overview of SNAP

The Food and Nutrition Act of 2008, as amended, establishes uniform national eligibility standards
for SNAP and defines the parameters (e.g., countable income and assets, allowable deductions
from gross income, and maximum benefit levels) used to calculate SNAP benefits. State agencies
partner with FNS to administer SNAP. While FNS funds 100 percent of benefit costs, State
agencies share with FNS the cost of administering the program. State eligibility workers accept
SNAP applications, verify eligibility, and calculate benefit amounts (called the household’s
allotment) using parameters established by Federal law.

For a given household, benefits are calculated by subtracting 30 percent of the household’s net
income from the maximum allowable benefit for that household size. Net income is calculated by
deducting certain allowable deductions from gross monthly income.” Allowable deductions include:

e A standard deduction that is available to all households.
e An earned income deduction for households with earnings.
e A dependent care deduction for certain out-of-pocket dependent care expenses.

e A medical deduction for households with eldetly or disabled members.

3 For further explanation of the SNAP eligibility and benefit determination, refer to Characteristics of Supplemental
Nutrition Assistance Program Households: Fiscal Year 2011, available online at www.fns.usda.gov/fns/research.htm, or visit
the SNAP Website, http://www.fns.usda.gov/snap/.
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e A child support payment deduction for child support payments made to non-household
members.

e An excess shelter expense deduction, available to households with shelter costs that exceed
50 percent of their income after other deductions. This deduction has a maximum limit,
which is adjusted annually for inflation. The limit does not apply to households with an
elderly or disabled member.

I.B. Standard Utility Allowances

Shelter expenses include the basic cost of housing, as well as utilities and other allowable expenses.
In order to simplify program administration, States are permitted to establish SUAs that
households may use in lieu of actual utility expenses. SUAs may include such expenses as fuel for
heating and/or cooling, electricity and fuel for purposes other than heating or cooling, water,
sewage, well and septic installation and maintenance, telephone, and trash collection.

While the use of SUAs simplifies the application process from the perspective of both the State
agency and the applicant, program simplification needs to be balanced with other SNAP goals of
ensuring benefit adequacy and program integrity. Simply stated, SUAs need to be set at a high
enough level to ensure that households with high shelter costs receive adequate benefits, but not so
high that benefit levels are inflated for households with relatively small utility costs.

States have the option of requiring that households use SUAs (rather than documenting actual utility
costs), and most State agencies (47) do have mandatory SUAs.* However, if States require the use
of SUAs, they must establish a minimum of two SUAs: one for households with heating and/or
cooling expenses and another for households with no heating and cooling expenses.

States may establish multiple SUAs to reflect differences in households’ circumstances. Households
only need to provide evidence that they pay for the utility in order to receive the SUA. Types of
SUAs include:

e A Heating and Cooling SUA (HCSUA), for households that pay heating and/or cooling
expenses separate from their rent or mortgage. The HCSUA includes the costs of fuel for
heating and/or cooling, electricity and fuel for purposes other than heating or cooling, water,
sewage, well and septic installation and maintenance, telephone, and trash collection.

e A Limited Utility Allowance (LUA), for households that do not pay any heating or cooling
expenses separate from their rent or mortgage. The LUA includes expenses for at least two
allowable utility costs but does not include heating/cooling costs.

e A telephone-only allowance, for households that have no utility expenses other than
telephone.

e Single Utlity Standards (SUSs), for households with a single utility expense (other than
heating/cooling or telephone) sepatate from rent or mortgage.

4 When States require that households use SUAs rather than document actual utility costs, those households with actual
costs below the standard get a higher benefit than they otherwise would, whereas those households with actual costs
above the standard get a lower benefit than they otherwise would.
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States may also set different SUA amounts based on geographic location within the State or
household size.

I.C. Implementation of SUAs by States

FNS does not require that States use a particular methodology when developing SUAs. In general,
their methodologies fall into two categories: (1) methodologies that rely on State-specific recent
utility data and (2) methodologies that adjust a base number using an inflation measure such as the
Consumer Price Index (CPI) of utility costs. Some States use a methodology that combines both
approaches. Within these methodologies, there is considerable variation. For example, some States
use only data for low-income households, while others gather data for all households. States
incorporate a variety of fuel types, and some assign weights to the different fuel types while others
do not. Over time, FNS has found some variation between established HCSUA values and average
household utility expenses in many States.

States update their SUAs every year, usually on a Federal fiscal year calendar schedule. The 2013
SUAs are used to determine allotments during FY 2013 (October 1, 2012, through September 30,
2013). The ability to make annual adjustments to the SUAs is complicated by the lack of timely
data sources on utility costs, especially for low-income households. There generally is a lag time of
1 or more years from the time survey data, which might contain information on SNAP
participation or household income, are collected and when the data file is available for public use.
Furthermore, many Federal data sources were not designed to be representative at the State level.

Nearly all States use HCSUAs and telephone allowances. Most have LUAs, and about half have at
least one SUS. Most States do not define different SUAs according to household size or geographic
region within the State. Only two States base their SUA levels on geographic region: Alaska and
New York. Only a few States and territories base their SUA levels on household family size:
Arizona, Guam, Hawaii, North Carolina, Tennessee, and Virginia.

Approximately 43 percent of the States use an updated base number for calculating SUAs, and
about 57 percent of States recalculate the SUA using recent data. Table 1: lists the States that fall
into each category.

Update a Base Number: Of the States that update a base number to calculate the current SUA, a vast
majority use changes in the relevant price indexes (for electricity, natural gas, etc.). Only 42 percent

of States know the source of their base number, and many States are uncertain of the year it was
established.

Recaleutate SUAs Yearly: Most States that recalculate their SUAs each year rely on utility usage
information obtained from utility providers through their public service commission. Some States
rely on utility consumption information available from other sources, such as the U.S. Department
of Energy’s (DOE’s) Residential Energy Consumption Survey (RECS); Census Bureau’s American
Community Survey (ACS); Low Income Home Energy Assistance Program (LIHEAP); and Fisher,
Sheehan & Colton’s (FSC) Home Energy Affordability Gap model.
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Table 1: SUA Methodology Used by State

Update a Base Recalculate Yearly Unknown
Alabama Alaska Arizona
Arkansas Florida District of Columbia
California Georgia Guam
Colorado Illinois Hawaii
Connecticut Indiana Idaho
Delaware Kansas Maine
lowa Kentucky North Dakota
Maryland Louisiana Oregon
Massachusetts Minnesota Virgin Islands
Michigan Mississippi
Nebraska Missouri
New Jersey Montana
New York Nevada
Rhode Island New Hampshire
South Carolina New Mexico
South Dakota North Carolina
Tennessee Ohio
Vermont Oklahoma
Virginia Pennsylvania

Texas

Utah

Washington

West Virginia

Wisconsin

Wyoming

I.D. Study Objectives

The primary objectives of this study are to (1) conduct a review of available data on utility costs to
determine which sources are most useful for standardizing SUAs, (2) develop two or more
methods for standardizing the development of SUAs across all States, and (3) develop two or more
methodologies for making annual adjustments to SUAs.

Obijective 1: Review Data Sources

The purpose of this objective is to gather information on potential data sources that could be used
to develop a standardized methodology for constructing and updating State SUAs. To meet this
objective, we evaluated potential data sources in terms of completeness, accuracy, timeliness, and
appropriateness for this study. The review took into consideration (1) the potential need to link
multiple data sources to implement a proposed methodology, and (2) the likelihood that
methodologies for updating SUAs may rely on different data than the methodologies for creating
SUAs.
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In particular, the data sources had to be assessed in terms of their ability to:

Allow for State-level estimates and analyses.
Provide information on utility costs paid by low-income households.
Provide information on utility costs paid by other households.

Provide information on the types of utility expenses paid by low-income households and the
frequency with which low-income households incur these expenses.

Provide information on the types of utility expenses paid by other households and the
frequency with which these households incur these expenses.

Allow for analysis of how these expenses vary geographically within States.

Allow for analysis of average utility costs paid by low-income households, as well as costs at
various cost percentiles.

Provide information on all household demographic characteristics, most especially
household size.

Objective 2: Develop Methodologies for Standardizing Development of SUAs

The purpose of this objective is to use the results of the data source review to develop two or more
methodologies that could possibly be used by States to develop SUAs. Development of the
methodologies took into consideration:

How easily they could be adapted for use by States.

Whether they would allow States to make adjustments based on variations among States in
average utility costs or types of expenses paid.

The extent to which they could be used to develop multiple SUAs (HCSUA, LUA, etc.).

Which utility costs should be included when building a SUA and weighting factors for those
costs.

How to make within-State geographic adjustments.
How to make adjustments for household size and other factors.

The need to balance the goals of ensuring benefit adequacy, simplifying program
administration, and ensuring program integrity.

Objective 3: Develop Methodologies for Making Annual Adjustments to SUAs

This objective is to use information gathered during the data sources review to develop two or
more methodologies for making annual adjustments to SUAs. Development of these
methodologies took into consideration:

How easily they could be adapted by States.

Whether they allow for variations among States in average utility costs or types of expenses

paid.
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e The extent to which they could be easily adapted for updating different types of SUAs (e.g.,
HCSUA or LUA).

e The extent to which they would account for the volatility of utility and fuel costs.
e The time lag between data collection, data availability, and annual SUA updates.
e The timing of annual adjustments to SUAs.

e The extent to which they allow for variations in utility cost changes between States.
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Il. REVIEW OF RELEVANT DATA SOURCES

As part of our review of relevant data sources, we examined a variety of sources that provide data
on energy consumption and costs. We also looked more closely at three utility cost models used in
other Federal programs. This section summarizes those data sources and models, evaluates their
strengths and weakness, and makes recommendations regarding which sources are most useful for
developing and updating SUAs.”

In order to be useful for this study, the data sources considered would ideally:

Be representative at the State level. Although SNAP is a Federal program, States establish their
own SUAs. In addition, utility expenditures vary across States due to differences in taxes and
tariffs, weather, access to fuel supplies, etc.

Provide information on a housebold level basis. Because the SUAs are developed at the household
level, the ability of the data source to provide household-level expenditure estimates is a key
consideration.

Have information on household income. Because utility expenditures vary according to household
income, it is important to isolate utility expenditures for low-income households.

Have information on household size. Because utility expenditures vary according to household
size, some States implement specific SUAs for different household size categories.

Provide detail on the different types of utilities used by housebolds. Since some States have separate
SUSs for electricity and natural gas/other fuels, it is important to be able to differentiate
expenditures on the different types of utilities.

Have expenditure information on different utility end-uses (heating and cooling or other). In order to
estimate SUAs that closely match utility expenditures for households with and without
heating and/or cooling expenses, it is necessary to distinguish between heating and cooling
expenses and expenditures for other types of end-uses (such as lighting or water heating).

Provide information on how the different end-uses are paid for (included in rent or paid for directly by the
occupant). In order to calculate the different types of SUAs, it is necessary to distinguish
between expenses, by end-use, that are included in rent and those that are paid for directly
by the occupant.

Consist of Timely Data. Due to fluctuations in fuel supplies and prices, recent data will provide
estimates of current utility expenses that are more accurate than those developed using
relatively older data.

Be updated at least once a year, to support the States’ annual revisions to their SUAs.

Allow for analysis of how utility expenses vary geographically within States. Due to factors that can give
rise to substantial differences in utility expenditures across different sub-State regions, some
States develop specific SUAs for different sub-State areas.

Allow for the estimation of confidence intervals or development of costs for different cost percentiles. It may be
necessary to establish an SUA that is above the mean utility expenditure to ensure that a
sufficient number of low-income households are addressed.

> Appendix A identifies minor soutces that were reviewed, but not considered for use in developing the SUAs.
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lI.A. Residential Energy Consumption Survey

DOE’s Residential Energy Consumption Survey is the source of the most accurate and detailed
information on U.S. residential energy consumption. The data characterize residential energy use
and expenditures by a number of different factors such as:

e Type of Fuel

e Appliances Used.

e Location (Census Region, urban vs. rural, metropolitan or micropolitan statistical area).
e Climate Region.

e Type of Housing (single family attached/detached, multifamily small/large, mobile home).
e Owned vs. Rented.

e Age.

e Square Footage.

e Houschold Size.

e Household Income.

e Income Relative to Poverty Line.

e Payment Method (all paid by household, some in rent, all in rent).

The survey was first conducted in 1978 and has been repeated every 4 years since 1993. The survey
is based on a nationally representative sample; in 2009, it collected data from 12,083 households
designed to represent 113.6 million primary residences in the Nation. The data produce reliable
estimates for the 4 Census regions, 9 Census divisions, and 16 States that vary in terms of
geography, climate, and population size. The sample is believed to provide sufficient data to
construct statistical models that can estimate utility consumption for different structure types and
climate conditions.

In administering the survey, DOE uses different survey instruments designed to collect both
different types of data as well as overlapping data that can be validated against each other. These
instruments include:

e Houschold Survey (HS) consisting of in-person interviews with householders of sampled
housing units.

e Sutrvey/interview of rental agents for sampled rental units where some or all of the energy
costs are included in the rent.

e Energy Supplier Survey (ESS) in which energy suppliers are asked to provide 12 months of
consumption and expenditure data for the sampled housing units.

DOE uses the HS and ESS data in a nonlinear statistical model that disaggregates total energy
consumption into energy consumption by end-use categories (heating, cooling, cooking,
refrigeration, lighting, etc.). RECS is the only source that provides information on how
occupants pay for these different end-uses, a critical factor needed to be able to develop the
SUAs.
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In addition to the level of detail it provides, one of the biggest strengths of RECS is that it does not
rely upon respondent recall to estimate consumption and expenditures for different fuel types and
uses. This is important, as past Census research has shown that utility cost estimates based on
respondent recall are usually higher than actual costs.’ In the HS, the interviewers review actual
billing statements, and in the 2009 RECS, interviewers used portable devices to scan the sampled
household utility bills. A statistical procedure then matches and compares the ESS and HS
consumption and expenditure figures for the sampled households.’

RECS does have several limitations, notably:

e State-level estimates are available for only 16 States; estimates for the remaining States are
aggregated into 11 multi-State regions.

e The survey is administered once every 4 years, and the data are released in multiple phases as
they are collected.® Household characteristics data are released a little over a year after the
end of the reference period. For example, household characteristics data for RECS 2009
were released in early 2011. Data based on the ESS are not released until approximately 2.5
years after the end of the reference year, with end-use estimates released approximately 3
years later. For example, the 2009 ESS data were released in mid-2012, and the RECS 2009
end-use estimates were released in early 2013. This could mean that other data sources
would be needed to update RECS-based SUAs in the intervening years between data
releases.

e The sample size is too small to be able to produce reliable estimates if the data are divided
into numerous subcategories. For example, in order to develop LUAs and SUSs, it is
necessary to categorize the data by State, income group, type of fuel, end-use, and who paid
for the expenditure; in some instances, this amount of categorization leads to very few or no
observations in the subcategories.

[I.B. American Community Survey (ACS)

The American Community Survey is a continuous survey of the American populace administered
by U.S. Census Bureau. It collects information from approximately 3 million households per year
on a wide range of topics, information that was previously gathered on the long form of the
decennial census. Other than the decennial census, it is the largest survey administered by the
Census. The estimates are published fairly quickly after the reference period: for example, the
Census released estimates for 2012 in December of 2013.

6 Riley & Associates and Alan Fox Consulting, 2009, page 14.

7 For example, see Energy Information Administration, U.S. Department of Energy, Assessment of consumption and
expenditure data collected from energy suppliers against bill data obtained from interviewed housebolds: Case study with 2009 RECS,
February 2013.

8 For a more precise schedule, see http://www.cia.gov/consumption/residential/methodology/2009/pdf/techdocl

summary010413.pdf.
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The ACS publishes three types of estimates:

e S-year estimates: These estimates are based on 60 months of collected data for areas of all
population sizes. Of the three types of estimates published, these rely upon the largest
samples (and are therefore the most reliable and most accurate) and also allow for the
analysis of small populations. However, the estimates are not very current.

e 3-year estimates: These estimates are based on 36 months of collected data for areas with
populations exceeding 20,000 people. These estimates are more current than the 5-year
estimates but are not as reliable or precise and cannot be used to analyze areas with very
small populations.

e I-year estimates: These estimates are based on 12 months of data for areas with populations
exceeding 65,000 people. These estimates are the most current and can be used to analyze
relatively large populations, but they are not as precise or reliable as the 3-year or 5-year
estimates.

The ACS is representative at the State level, includes most utility expenses (the exceptions being
trash and telephone), includes SNAP participation and poverty status variables, and uses a
sufficiently large sample size to be able to produce reliable estimates by various demographic
categories (e.g., household size, income group, structure type) and for sub-State regions. It should
also be possible to compute estimates for quartiles or percentage ranges. Finally, there would be no
need to convert quantity estimates to costs (since the ACS captures expenditures) or to make
location adjustments to account for different climate conditions.

One problem with the ACS is that the cost estimates are based on customer recall rather than on
actual utility bills or supplier data. As noted eatlier, there is some evidence that Census-based utility
cost estimates are higher than they should be because individual respondents tend to remember the
highest monthly expenditures rather than average expenditures.” According to 2006 ACS technical
documentation:

Research has shown that respondents tended to overstate their expenses for
electricity and gas when compared to utility company records. There is some
evidence that this overstatement is reduced when yearly costs are asked rather than
monthly costs. Caution should be exercised in using these data for direct analysis
because costs are not reported for certain kinds of units such as renter-occupied
units with all utilities included in the rent and owner-occupied condominium units
with utilities included in the condominium fee."

This is supported by an analysis in the Department of Housing and Urban Development (HUD)
Comparative Study (cited previously), which found that electric and natural gas heating cost estimates
based on the ACS were 12—19 percent higher than comparable costs derived from RECS."

9 HUD and the Census have also confronted and have attempted to deal with this issue in the American Housing
Survey (AHS). According to a 2009 study on AHS survey design, “Respondents frequently do not have good recall
about utility expenses and even when recall is good, it can be affected by seasonal fluctuations in utility bills. The few
studies that have been conducted regarding respondent error suggest that residents overestimate their utility costs.” See
U.S. Department of Housing and Urban Development, Streamlining the American Housing Survey, report prepared by
Frederick J. Eggers of Econometrica, June 2009.

10°U.S. Census Bureau, Awmerican Community Survey Definitions, 2006, page 22.

1 Riley & Associates and Alan Fox Consulting, 2009.

10



Methods to Standardige State Standard Utility Allowances Econometrica, In.

Nevertheless, HUD uses ACS and Census data to periodically re-benchmark its Fair Market Rents,
so there is both a precedent for a Government-wide program to use the ACS, as well as a rationale
supporting consistency and comparability across agencies.

[I.C. State Energy Data System (SEDS)

Using a number of different data sources and estimation procedures, DOE’s Energy Information
Administration (EIA) has created historical time-series estimates of annual State-level energy
production, consumption, prices, and expenditures. These series, known as the State Energy Data
System (SEDS), are defined as consistently as possible over time and across sectors. To maintain
this level of consistency, the data are published on an annual basis and for very broad categories
such as primary energy source (e.g., electricity, natural gas, distillate fuel oil) and major end-use
(e.g., residential, commercial, industrial). All prices are expressed in current dollars per Btu (British
thermal unit) to facilitate comparison across energy sources.

We initially anticipated that these data could serve several functions if used in the development of
standardized State-level SUAs for FNS. First, we thought they would be able to serve as control
totals for State-level residential energy consumption and expenditures (total and by fuel source)
within a disaggregation approach to estimate average energy expenditures for low-income
households. Second, the time-series data would make it possible to use trend analysis (or other
forecasting approaches) to estimate consumption and expenditures for the specific reference year
pertaining to the utility allowance being revised.

EIA publishes the data in phases, releasing the final estimates approximately 18 months after the

end of the reference year. For example, final estimates for 2012 are scheduled to be released mid!
year 2014.

EIA taps a number of different surveys and data sources to develop the SEDS consumption
estimates. These sources include, but are not limited to, the following EIA publications:

o Annual Coal Report.

o Natural Gas Annual.

o Petroleum Supply Annual.
o Electric Power Annual.

As seen with RECS, the data collection instruments include surveys of both suppliers and end-use
consumers, with the data obtained from these surveys often published in EIA reports such as the
Monthly Energy Review. EIA cautions users against comparing survey consumption estimates and
SEDS consumption estimates, noting that consumption surveys do not account for all energy-
using sectors and cannot be summed together to estimate total energy use.

Although SEDS provides very good information on State-level energy expenditures, the data are
highly aggregated and numerous processes are needed to allocate those data, which together
introduce considerable error. The SEDS data represent total expenditures in the State and are not
defined on a household basis; therefore, they have to be allocated to households based upon
assumptions of household usage by different income groups. Furthermore, the data reflect total

11
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expenditures, including those paid directly by occupants and those included in occupant rental fees;
as a result, an additional allocation procedure is needed to isolate those expenditures paid for
directly. The data do not provide information on households that use multiple utilities (e.g.,
electricity for cooling and natural gas for heating) and have to be adjusted for those instances.
Finally, adjustments have to be applied to isolate heating and cooling expenses from other types of
end-uses (required to develop the LUAs and SUSs).

[I.D. American Housing Survey (AHS)

The American Housing Survey (AHS) is a survey conducted by the Census Bureau for HUD.
National-level data are collected every 2 years, while data for selected metropolitan areas are
collected approximately every 6 years. The two main advantages of the AHS are:

1. The amount of detailed information on utilities that is collected.
2. The data collection and validation protocols that are utilized.

In regard to the first point, the AHS poses significantly more questions about utilities than are
asked by the ACS."” Detailed questions are asked about the different types of utilities used, how
they are paid for (e.g., included in rent or combined with other payments), and payment amounts.

In regard to the data collection and validation protocols, several points are worth mentioning. First,
unlike most surveys, the AHS uses a longitudinal sample (i.e., uses the same housing units in
subsequent surveys) that facilitates different and unique types of temporal analyses. Second, the
questionnaire and interview process have been developed over time and incorporate a number of
cross checks designed to reduce erroneous responses. The HUD Comparative Study references a
1989 study that compares actual electricity and natural gas expenditures with reported costs (no
citation given); the study apparently found that residents overestimate their utility costs by 15-20
percent. An earlier unpublished study by AHS in the 1970s apparently found even larger
overestimates. The AHS questionnaire and interview process has been modified over time to
specifically address this issue. The current protocol attempts to solicit responses based on actual
electric and natural gas utility bills for the months of January, April, August, and December, as
those months have been shown to be the best predictors for developing annual cost estimates. If
the respondent cannot provide or refuses to provide that information, a subset of questions is
asked about his/her utility costs. The responses undergo an extensive data editing routine that
includes a variety of consistency audits (e.g., between type of equipment used and type of utility
paid for). Finally, the data are calibrated using RECS data as control totals (e.g., annual costs are
benchmarked to current RECS averages for each Census Division).

The main disadvantage of the AHS is that it is not representative at the State level. However, the
2015 AHS is currently in the planning stages, and there has been some discussion about
redesigning it to produce State-level estimates for most if not all States.”” HUD and the Census

12 For a comparison, see Frederick J. Eggers, Economettica, Comparison of Housing Information from the American Housing
Survey and the American Community Survey, report prepared for HUD under Contract No. C-CHI-00839, Task D, Order
No. CHI-T0002, Project No. 017-002, September 2007,

http://www.huduser.org/portal /publications/pdf/comparison hsg.pdf.

13 We have received conflicting information on this issue. An AHS Planning Conference was held in May 2013, and
one of the attendees told us that the AHS was being redesigned to produce State-level estimates. In addition, HUD’s
Website mentions this change (http://www.huduser.org/portal/datasets/ahs/ahs 2015.html). A white paper produced

12
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Bureau are preparing a series of 13 papers in preparation for the 2015 redesign. One paper—
entitled “Best Methods for Collecting Utility Cost Data: Evidence from the ACS, AHS, and
RECS”—is intended to answer a number of questions, including:

e Which surveys collect utility data?

e Do the different surveys produce similar estimates?

e Is the AHS an appropriate instrument for collecting utility data?
e How should utility data be imputed, if at all?

In addressing the utility questions, the redesign is looking for ways to reduce the burden on
respondents. A number of options are under consideration, including the following:

e Using RECS exclusively instead of asking respondents about their utility costs.
e Removing the requests for utility bill information and relying more upon RECS.
e Developing better imputation procedures.

e Reworking the questions.

It is hard to predict the outcome of the 2015 AHS redesign, but it could potentially be a good
source that would allow for the easy calculation of standardized State-level SUAs for FNS. A key
question will be the extent to which the survey provides end-use information that can be used to
develop FNS’ SUAs. For these reasons, FNS may want to become involved in the AHS planning
process or at least stay abreast of its progress.

[I.E. National Economic Accounts

The U.S. Bureau of Economic Analysis (BEA) produces detailed annual estimates of personal
consumption expenditures in the United States as part of its National Income and Product
Accounts (NIPA)." The data reflect total annual expenditures and are not reported on a
household-level basis. The current data set provides these annual expenditure estimates for 1959—
2012.

For this effort, notable line items include:

e Landline telephone expenditures, local charges.
e Water supply and sewage maintenance expenditures.
e Garbage and trash collection expenditures.

Both RECS and the ACS provide limited information on these utilities, so these BEA data are
helpful in filling in some of the gaps when utilizing one of these other sources to estimate
household energy expenditures.

by Census Bureau staff (and provided on HUD’s Website) also notes that certain changes to the AHS will be
implemented (one being the ability to produce estimates at the State level) irrespective of other options being
considered for redesign (http://www.huduser.org/datasets/ahs/AHSRedesignWhitepaper.pdf). However, in a
telephone conversation with a HUD staff member working on the AHS, we were told that the 2015 AHS would only

be representative at the Census Division level.
4 Reported in Table 2.4.5U as part of BEA’s Detailed NIPA Data.
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II.F. Telephone Data Sources

In 2008, the Federal Communications Commission (FCC) published an analysis of household
telephone expenditures.” This report utilized two sources of telephone expenditure data: the
Bureau of Labor Statistics’ (BLS) Consumer Expenditure Survey (CEX), discussed below, and data
donated to the FCC from TNS Telecoms, a telecommunications market information firm that
gathers information on actual household telecommunication bills. Given the availability of the
CEX data, we are using it in conjunction with the BEA landline expenditure data and the ACS to
estimate the telephone SUAs.

[I.G. Consumer Expenditure Survey

The CEX is a data collection program administered by BLS, although the data are actually collected
by the Census Bureau. The data allow for detailed analysis of different expenditure patterns by
income level and other demographic characteristics (notably, SNAP participation and household
size for purposes of this study). The main problem with the CEX is that the data are not
representative at the State level and cannot be used to produce accurate State-level estimates. It is
also not clear whether the method currently used to collect the information on utility expenditures
(through the Quarterly Interview Survey) incorporates the use of respondent billing statements to
validate responses from memory, which would help reduce errors due to inaccurate recall. BLS has
been exploring this issue but does not seem to have implemented such provisions.

On the other hand, the data do contain consistent expenditure information for all types of utility
expenses, and these data can be categorized by household size, income level, and SNAP
participation status. For purposes of developing SUAs, the CEX is the only readily available source
of information on landline telephone expenditures by household and by income group. These data
are therefore used within a disaggregation routine to estimate telephone SUAs by State. We also
used the CEX national-level utility expenditure estimate per household as benchmarks for
evaluating different disaggregation routines that were tested.

II.LH. Short Term Energy Outlook (STEO)

EIA’s Short Term Energy Outlook (STEO) includes quarterly forecasts of energy consumption
data (quantity, price, and expenditures) for the Nation and Census Regions. The forecasts cover
residential consumption of electricity, natural gas, and renewable fuels and extend approximately 6
quarters into the future. STEO also provides forecasts for corresponding macroeconomic
indicators and climate (Heating Degree Days (HDDs) and Cooling Degree Days (CDDs)).'* Our
initial efforts used STEO forecasts to help develop the base-year SUAs; however, validation of the
results indicated that an alternative extrapolation method based upon the CPI produced more
accurate results and would be easier to implement.

15> Federal Communications Commission, Industry Analysis & Technology Division, Wireline Competition Bureau,
Reference Book of Rates, Price Indices, and Household Expenditures for Telephone Service, 2008.

16 HDDs and CDDs are metrics that reflect the quantity of energy needed to heat or cool a building, respectively. The
metrics compare average temperatures over a specific period of time with base temperatures in which heating or
cooling is not required.

14
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[I.I. Consumer Price Index (CPI)

BLS publishes monthly data on various CPIs, which can be easily accessed on the BLS Website.
The CPIs vary in terms of the type of consumer being reflected, aggregation level of the product,
geographic regions, how the indexes are constructed, time interval, etc.

A notable feature of the monthly CPI data is that BLS releases it soon after the end of the month,
so it is the most current historical data available for updating the SUAs. The States can take
advantage of this by calculating custom-defined annual averages (as opposed to the calendar-year
averages presented by BLS) to capture the most recent non-seasonal price changes. For example,
States that define their SUAs on an October—September year basis could look at growth rates in
average annual prices calculated between September and August.'’

BLS publishes five different indexes, which vary in terms of market baskets and the type of
consumer reflected:

e All Urban Consumers (Current Series).

e Urban Wage Earners and Clerical Workers (Current Series).
e All Urban Consumers (Chained CPI).

e Average Price Data.

e Department Store Inventory Price Index.

BLS reports calendar-year averages, as well as seasonally adjusted and not-seasonally adjusted
monthly averages.

The CPI data do have several limitations. Geographic detail is available for 27 metropolitan areas
and 4 regions (Northeast, Midwest, South, and West) but is not provided for individual States. For
these 31 subnational geographies, there is no specific coverage for fuel oil, although it is included in
the CPI for household energy. Data for water/sewage/trash are not provided for subnational levels
(although these services are included in the CPI for total “Fuels and Utilities”); data for landline
telephone services are provided only at the national level.

17 Monthly data for September are not available before the beginning of the October—September Fiscal Year; therefore,
the most recent annual period that can be used to calculate average prices before October 1 is September through

August.
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II.J. Data Review Summary

Table 2 summarizes the major data sources in terms of their ability to provide key types of
information needed to develop the SUAs.

Table 2: Summary of Data Sources

- . Data Source
Ability to Provide the RECS T ACS SEDS | ARS | CEX
Ability to Provide State Level Estimates Ne v v
Provide information at the Household Level v v v v
Information on Household Income N N v v
Information on Household Size N N v v
Information on Different Types of Utilities N N Vi v v
Information on Utility End-Uses N
Information on How Utilities are Paid For N
Allows for Sub-State Analyses N
Allows for Development of Cost Percentiles N

*RECS can provide estimates for sixteen States and eleven multi-State groups.

**SEDS provides total expenditures for different types of utilities, but does not provide detail for households that
use multiple utilities simultaneously.

*¥*¥*With the exception of SEDS, all of the data sources can provide “some” information on the underlying
distributions, depending on the level of aggregation. However, the ACS is the only source with a large enough sample
to be able to provide distribution information for fairly disaggregate estimates (e.g., by income group, household size,
and type of utility).

II.K. Review of Federal Methodologies

We reviewed several models that were developed by other Federal agencies and are used to
compute utility allowances or estimate energy consumption.'® These models were evaluated to see
whether they could be adapted to meet FNS’ objectives. These models include (1) HUD’s Office
of Public and Indian Housing (PIH) Utility Schedule Method, (2) the HUD Utility Schedule Model
(HUSM), and (3) DOE’s DOE-2 model. The first two models are used to calculate utility
allowances applied under HUD’s Section 8 Housing Choice Voucher Program, and the DOE-2 is
used in building design and energy conservation studies.

HUD PIH Utility Schedule Method

This consumption-based method originated in the 1970s and is designed to help Housing
Authorities (HAs) fill out HUD’s Form HUD-52667, which is the form HAs are required to
complete to establish their utility allowances for households receiving housing assistance. A few
private vendors have developed spreadsheet models that assist HAs in filling out Form 52667.
Such models are relatively simple and only require the numbers of HDDs and CDDs and utility
rate information as data inputs from the user.

HUD Utility Schedule Model (HUSM)

This downloadable spreadsheet model”—employed by the Internal Revenue Service (IRS) to
determine utilities for its Low Income Housing Tax Credit (LIHTC) program and by an

18 See Appendix A for more detailed information on these models.
19 Available at http://www.huduser.org/resources/utilmodel.html.
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indeterminate number of HAs for HUD’s Section 8 program—uses utility rate and location
information to calculate consumption estimates. The model incorporates parameters statistically
estimated using data from the DOE’s RECS. As with the PIH Ultility Schedule Method previously
described, the model is designed to help HAs complete HUD Form 52667 and therefore includes a
lot of detail that would not be needed by FNS. Required inputs to the model include the number of
HDDs and CDDs by month (which can be retrieved via a ZIP Code lookup utility), as well as
detailed information on utility tariffs.

The model produces a number of different allowances by structure type and utility end-use.
Allowances for heating, cooking, and water heating are further itemized by type of fuel (natural gas,
bottled gas, electric, and other). Most of the allowances are also itemized by the number of
bedrooms in the structure.

Department of Energy’s DOE-2 Utility Estimation Model (DOE-2)

The DOE-2 model uses a very complicated engineering approach to estimate utility Consurnption.20

The model is based on engineering calculations and to some extent on RECS, and uses data on
detailed structural characteristics as well as climate data. In practice, the model is seldom used
because of the time and costs involved.”

Conclusion

Based on our analysis of these models, we do not think any of them would serve as a useful guide
for developing an SUA methodology. These models were developed to estimate utility
expenditures at much lower levels (e.g., by type of housing construction) than is required for SUAs.
In most cases, these models would require much more detailed information than is currently used
by States to develop their SUAs. In addition to this problem, some of our analyses indicate a weak
relationship between the number of CDDs/HDDS and utility consumption—the main input
drivers of these models.

20 See http://www.doe2.com.
21 Riley & Associates and Alan Fox Consulting, 2009, page 14.
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[Il. SELECTION OF FINAL MODELING ALTERNATIVES

Based on our initial review of existing models and data sources, we developed a preliminary list of
alternative approaches™ that could be used to develop, obtain, or calculate standardized SUAs. We
then conducted a number of analyses to help us evaluate these alternatives. Based on these
analyses, we developed the following approaches for developing base-year SUAs. These
approaches include two alternatives that address the energy components of the SUAs, a specific
approach for estimating telephone allowances and a specific approach for estimating water, sewage,
and trash allowances.

Energy-Related Allowances

The following two approaches, based on different data sources, could be used to develop the
energy components of the HCSUAs, LUA, and SUSs.

1. Use data from the ACS, adjusted using RECS. The approach has two advantages: (1) it
provides some utility expenditure data for every State and (2) the sample is very large so that
the averages for subcategories—such as the low-income group—are based on a considerable
number of observations. The ACS has two main problems. First, it does not differentiate
between heating/cooling end-use expenditures and other energy expenditures—information
that is needed in order to develop SUAs that include heating and cooling expenditures
(HCSUAs) and SUAs that exclude them because they are included in rent or condominium
fees (LUAs and SUSs). Second, as mentioned previously, there is some evidence that
respondents tend to overestimate self-reported utility expenditures, making it is necessary to
use RECS to develop adjustment parameters to (1) ensure that heating and cooling expenses
are either included in the development of the HCSUAs or excluded from the other SUAs
and (2) account for upward bias in the ACS self-reported utility expenditure estimates.

2. Use RECS directly to develop the energy components of all of the different types of
SUAs. RECS provides all of the data needed to estimate these components and would
require the fewest linkages to other sources to carry out the approach. An issue with RECS,
however, is its timeliness: the survey is conducted only once every 4 years, and there is an
additional 3- to 4-year lag before the data are published. To put this issue in practical terms,
data from the 2013 RECS probably will not be published until 2016 or 2017; this implies
that development of the year 2017 SUAs could have to rely upon the 2009 RECS data,
which at that time would be 8 years old. Furthermore, RECS is not representative for all
States.

When using RECS to adjust the ACS, several issues are encountered that are likely to introduce
error into the resulting estimates. First, there is not a direct linkage between RECS and the ACS for
every State in the country. RECS provides representative State-level estimates for only 16 States;
estimates for the remaining States are aggregated into 11 multi-State regions. Therefore, 34 States
in the ACS have to rely on RECS estimates for 1 of these 11 multi-State regions rather than an
estimate for a specific corresponding State. Second, the energy expenditure data in the ACS are not
entirely compatible with those in RECS. For example, the ACS assumes that all expenditures for a
specific energy soutce (e.g., electricity) are either included in the occupant’s rent/condo fee or not;

22 See Appendix B for the full list of preliminary alternatives, and the rationales used to drop some from further
consideration.
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RECS, on the other hand, takes into account circumstances where some end-uses are included in
rent/condo fees but others are not and have to be paid for out of pocket.

Given the amount of error that can be introduced via the adjustment processes that try to address
these issues, it is possible that just using RECS directly to estimate the SUAs will produce results as
accurate as the ACS-based approach. In this case, the error will accrue primarily to the 34 States
that are not specifically represented in RECS and that would have to use estimates based on the
multi-State regions in which they are included. As a result of not having to establish data linkages
with other data sets, the RECS-based approach may be easier to implement than the ACS
approach.

Neither the RECS nor the ACS can be used by itself to estimate all of the different SUAs. Neither
source collects information on telephone expenditures, which means these sources cannot be used
by themselves to estimate the telephone SUAs or the HCSUAs or LUAs (since telephone
expenditures are part of them). The sources also do not provide complete or detailed information
on water/sewage/trash expenditures, so other sources are required to develop estimates for those
utilities, which then must be added to the HCSUAs or LUAs. The specific approaches used to
develop the telephone and water/sewage/trash allowances are described below.

Telephone Allowances

The methodology for estimating landline telephone expenditures uses a disaggregation procedure
to allocate national-level control totals (from BEA’s National Economic Accounts) to each State.
Prior to the State allocation, however, the BEA’s national-level figures are distributed to low-
income groups using national-level landline expenditure data from BLS’ CEX. The resulting
estimates are then allocated to the State level using total personal income from the ACS.”

Water/Sewage/Trash Allowances

The methodology for estimating water/sewage/trash expenditutes relies on the ACS as the main
data source to develop estimates of low-income household expenditures for water and sewage
services combined.** To address the lack of data on trash expenditures, a simple scaling factor
derived from BLS’ national level CEX data was used to escalate the ACS State-level estimates for
water and sewage services.”

23 See Section IV.C for detail on the methodology used to estimate the telephone allowances.

2 The ACS combines water and sewage into a single category and does not provide expenditure detail for each one
separately.

% See Section IV.B for detail on the methodology used to estimate the water/sewage/trash allowances.
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IV. METHODOLOGIES FOR DEVELOPING SUAS

This section provides an overview of the final methodologies we developed to standardize State
SUAs. The methodologies were used to develop HCSUAs, LUAs, SUSs, and telephone utility

26
allowances.

Growth in average household utility expenditures consists of three elements: change in the price of
the utility, change in the quantity consumed (e.g., cubic feet or kilowatt hours), and change in the
number of households. The relationship between these components is summarized in the
following formula (Appendix C contains a more detailed description of this relationship):

Equation 1: Household Utility Expenditures and Component Growth Rates

UtilityExpenditures_per_Household;,; = UtilityExpenditures_per_Household,
X Average Annual Growth Rate in Prices
X Average Annual Growth Rate in Quantity Consumed
-+~ Average Annual Growth Rate in Number of Households

This formula shows that average household utility expenditures change as a result of changing
prices, consumer response to price changes and other factors (e.g., weather) in terms of how much
of the utility is purchased, and growth in the number of households.” These components and their
relationship to each other play an important part in the development of the alternatives presented
below.

In general, both alternatives utilize similar methodological approaches to develop the SUAs.

1. Each approach starts by developing an estimate that is equivalent to a SUA for the latest year
in the data set being used (2011 for ACS and 2009 for RECS). For the RECS-based
approach, we tabulate these figures directly from RECS. For the ACS-based approach and
the approaches for the non-energy utilities, we apply either a disaggregation routine® or an
adjustment parameter to the relevant base-year expenditure figures.

2. Next, we extrapolate these estimates to the target year. The extrapolations take into account
the three growth factors shown in Equation 1 and are necessary due to lags between the
target year and the year of the data being used.

26 The data sources that can be used to support the development of a standardized methodology for estimating State
SUAs do not provide information for Guam or the U.S. Virgin Islands. It may be possible to use other sources to
develop SUAs for these areas; however, we are not aware of any Government sources that can be used for that
purpose. Another option would be to use 1 of the 50 States as a proxy for each territory, perhaps with some
customized adaptation. Examples that come to mind are using Hawaii for Guam and Florida for the U.S. Virgin
Islands. Either approach would not necessarily be consistent with a standardized approach developed using the ACS or
RECS.

27 Since the average expenditure per household is essentially total expenditures divided by the number of households,
we have to take into account the extrapolated number of households in order to compute the extrapolated expenditure
per household.

28 A disaggregation routine allocates a total value for a category to subcomponents or subcategories. For example, total
employment in the United States could be allocated to occupational categories and/or to geographic regions or States.
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IV.A. Computation of Electricity and Natural Gas/Other Fuels SUSs

This section presents a step-by-step description of how the proposed methodologies would be
used to develop electricity and natural gas/other fuels SUSs for each State.

IV.A.1. American Community Survey

As noted previously, the ACS collects expenditure data for total energy usage (electricity, natural
gas, and other fuels) but does not provide detail by end-use. Therefore, it is not possible to use the
ACS directly to estimate energy expenditures for non-heating and non-cooling end-uses, the
relevant energy end-uses for computing SUSs and LUAs. In order to develop these types of SUAs
using the ACS, it is necessary to apply an adjustment mechanism that will essentially remove
heating and cooling expenditures from the ACS expenditure estimates.

The method used to develop the single energy SUAs for electricity and natural gas/other fuels®
consists of four steps:

1. For each fuel type, we used the ACS to tabulate by State the average household energy
expenditure for low-income households (shown in Appendix G).

2. We developed an adjustment parameter that removes heating and cooling expenses from the
ACS estimates. Because RECS is the only reliable source that provides energy expenditure
information by end-use, we used it to develop the adjustment parameter (shown in
Appendix H). For each fuel type, the parameter is defined as the ratio between non-
heating/non-cooling energy expenditures estimated using 2009 RECS data and the
corresponding total energy expenditures estimated using 2009 ACS data. The parameter
essentially converts the ACS data into RECS equivalents, addressing at the same time any
potential upward bias in the ACS estimates because they are based on household recall. A
separate adjustment parameter was calculated for each of the 16 States and 11 multi-State
regions included in RECS.

3. We multiplied the 2011 ACS expenditure estimates (shown in Appendix G) by the
adjustment parameters to develop base year (2011) estimates of low-income household
energy expenditures on end-uses other than heating and cooling.

4. We escalated these figures to the target year30 by multiplying them by the applicable
expenditure growth rates presented in Appendix F' and dividing by the low-income
household formation growth rates presented in Appendix E. The results for all States are
presented in Appendix 1.

As an example, consider the development of a 2014 electricity SUA for Colorado, shown in
Appendix Table I-1 and illustrated in the following graphic. Column 5 in Appendix Table I-1
shows that, in 2011, Colorado low-income houscholds had an average electricity expenditure of
$93 per month—based on the 2011 ACS (this figure is also reported in Appendix Table G-1).

2 Other fuels include coal, distillate fuel oil, kerosene, liquefied petroleum gas, and wood.

30 We have presented estimates for several different target years, including calendar years 2013—-2015 and fiscal years
2014-2015.

31 Qur initial efforts used STEO forecasts for this purpose; however, validation of the results indicated that an
alternative extrapolation method based upon the CPI produced more accurate results and would be easier to
implement.
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Column 6 shows that approximately 48 percent of low-income household electricity expenditures
in Colorado are for non-heating and non-cooling end-uses, such as lighting and refrigeration (this
figure comes from Appendix Table H-1). Multiplying the values in Columns 5 and 6 produces the
values in Column 7: the estimated 2011 electricity expenditures for non-heating and non-cooling
end-uses by low-income households. For Colorado, the product is shown to be $45 (which is 48
percent of $93). This figure is then escalated to year 2014 by multiplying it by the expenditure
growth rate reported in Column 8 and dividing by the household formation growth rate reported in
Column 9. The resulting the 2014 Colorado SUA for electricity—$48—is shown in Column 10.
The expenditure growth rate comes from the STEO electricity forecasts for the Mountain Census
Division, shown previously in Appendix Table F-1.” The household formation growth rate comes
from Appendix E. This example is demonstrated graphically in the following illustration.

Figure 1: Use of ACS to Develop 2014 Electricity SUS for Colorado

Step 1:

Use the ACS to tabulate
average monthly
household electricity
expenditures by low-
income households in
Colorado for 2011¢

!

Step 2:
Compute RECS Adjustment 208 $87¢ = 48%
Parameter” '

!

Step 3:
Multiply 2011 ACS
Expenditures Estimate by 9 —
RECS Adjustment X 48%
Parameter

A\ 4

Step 4:
Escalate to Target Year

= $48"

#Shown in column 5, Appendix Table I-1.

® Shown in column 6 of Appendix Table I-1, and in column 9 of Appendix Table H-1.

¢ 2009 RECS estimate of average monthly electricity expenses for non-heating/non-cooling end-uses paid for directly by low-
income households (shown in Appendix Table H-1, column 6).

92009 ACS estimate of average monthly electricity expenditures (all end-uses) by low-income households (shown in Appendix
Table H-1, column 3).

¢Shown in column 7, Appendix Table I-1.

fExpenditure growth rate, shown in column 8, Appendix Table I-1.

9Household formation growth rate, shown in column 9, Appendix Table I-1.

32 Ibid.
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" Shown in column 10, Appendix Table I-1.

IV.A.2. Residential Energy Consumption Survey
RECS has several disadvantages when compared to the ACS:

e RECS is based on a sample that is much smaller than the one used for the ACS.

e RECS provides representative estimates for only 16 States, with the other 34 States being
grouped into 11 multi-State categories. This means that States within the same group will
have the same SUAs and LUAs.

e RECS is only updated once every 4 years instead of every year, and the data are released on a
slower timeframe than ACS, resulting in a greater lag between data collection and data
release. To put this issue in practical terms, data from the 2013 RECS probably will not be
published until 2016 or 2017; this implies that development of the year 2017 SUAs could
have to rely upon the 2009 RECS data, which at that time would be 8 years old. Significant
changes in energy prices could take place over this period.

Despite these shortcomings, RECS does have several notable advantages. In particular, the
information it provides is more accurate than that provided by the other sources because it is
validated against data on customer billings from utility company records rather than being based
exclusively on respondent recall. In addition, RECS provides data by end-use and by the method
by which payments are provided (e.g., directly or through rent). Using RECS as the primary source
for developing the SUAs also means the methodology is relatively simpler to implement and is less
prone to the introduction of errors that accumulate as a result of data linkages.

The RECS-based method used to develop SUSs consists of two steps.

1. The first step involves using RECS to tabulate the following:

e the average low-income household expenditure, by fuel type,
e paid directly by the occupant,
e on end-uses other than heating/cooling.”

2. The second step entails escalating these tabulations to the target year by multiplying them by
the expenditure growth rates presented in Appendix F** and dividing by the low-income
household formation growth rates presented in Appendix E. The results for all States are
presented in Appendix J.

The following illustration provides a graphic example of using RECS to develop a 2014 electricity
SUS for Colorado, shown in Appendix Table J-1.

3 We initially tried to restrict the selection procedure in RECS to only those who do not have heating/cooling
expenses or whose heating/cooling expenses are included in their rent. However, the resulting numbers of
observations were very small, or even zero, for some States, meaning that the estimates for those States would not be
reliable.

3 Qur initial efforts used STEO forecasts for this purpose; however, validation of the results indicated that an
alternative extrapolation method based upon the CPI produced more accurate results and would be easier to
implement.
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Figure 2: Use of RECS to Develop 2014 Electricity SUS for Colorado

Step 1:

Use RECS to tabulate
monthly electricity
expenditures for non-
heating/non-cooling end-
uses by low-income
households for 2009

\ 4
Step 2: . — d
Escalate to Target Year X = — $43

#Shown in column 5, Appendix Table J-1, and in column 6 of Appendix Table H-1.
® Expenditure growth rate, shown in column 6, Appendix Table J-1.

®Household formation growth rate, shown in column 7, Appendix Table J-1.
4Shown in column 8, Appendix Table J-1.

IV.B. Water, Sewage, and Trash

This section reports on the method proposed to standardize the development of utility allowances
for water, sewage, and trash. A single methodology was used to develop estimates for these
services. The estimates are provided in aggregate for water/sewage/trash combined. It would be
possible to develop some rough estimates of expenditures on trash services separate from water
and sewage services combined; however, developing estimates for water supply separate from
sewage would require the introduction and merging of additional data sources that are not believed
to be complete and would add a layer of significant complexity to the implementation process.

The proposed method is based on using the ACS, which reports on expenditures by low-income
households for water and sewage services combined. To address the lack of data on trash
expenditures, we used a simple scaling factor. The CEX provides expenditure data for
water/sewage/garbage setvices combined, and a comparison of these national-level data with ACS
national-level data for water and sewage suggest that garbage expenditures add approximately 35
percent to the combined expenditures for water and sewage.

The method used to calculate the SUS is similar to the one used for the SUSs for fuels. The State-
level 2011 ACS data for water and sewage expenditures (shown in Appendix Table G-5) are
extracted and then adjusted using the 35-percent scaling factor mentioned above. The results are
then extrapolated to 2014 using average historical growth rates derived from the ACS data. These
growth rates were computed for each State using the average growth in water/sewage expenditures
over three 3-year periods: 2011/2008, 2010/2007, and 2009/2006. The use of average 3-year
growth rates is appropriate since we are extending the 2011 data 3 years out to 2014. Use of the
ACS historical growth rates will also eliminate the need to merge the 2011 ACS data with other
sources.”

% As noted previously, there is some evidence that survey respondents overstate their utility costs when their answers
are based on recall. This issue is particularly relevant when utility charges vary over time due to seasonal fluctuations in
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The results for all States are presented in Appendix Table K-1. To illustrate the methodology,
consider the Commonwealth of Virginia. The third column of the table shows that low-income
households spent on average $359 per year for water and sewage services combined. This figure is
based upon 2011 ACS data obtained from Appendix Table G-5; it is converted to a monthly basis
in Column 4. The average growth rate used to escalate the $30 average monthly expenditure is
shown in the eighth column and is 1.14; it was calculated as the simple average of the three 3-year
growth rates presented in columns 5-7, which were derived from the data in Appendix Table G-5.
The final result is produced by increasing the 2011 average monthly expenditure of $30 by 35
percent, then multiplying by 1.14—the average 3-year growth rate, and then dividing by the
household formation growth rate reported in Column 9. The result shown in the last column
suggests that low-income households in Virginia will spend $46 per month on average for water,
sewage, and trash services combined. This example is provided in the following graphic.

Figure 3: Development of 2014 Water/Sewage/Trash SUS for Virginia

Step 1:
Use the ACS to tabulate
average monthly water
and sewage expenditures —
by low-income
households in Virginia for
2011-

Step 2:
Add Adjustment for Trash
Expenditures

!

Step 3:
Escalate to Target Year

(D ©®
e

$40 X $46

# Shown in column 4, Appendix Table K-1.

® Expenditure growth rate, shown in column 8, Appendix Table K-1.
®Household formation growth rate, shown in column 9, Appendix Table K-1.
4Shown in column 10, Appendix Table K-1.

IV.C. Telephone

This section reports on a method to standardize the development of utility allowances for landline
telephone services. A single methodology was used to develop these estimates.

usage or energy prices, as respondents tend to more easily remember their relatively “higher” utility bills. We do not
have any evidence but suspect that this potential bias is less of an issue for water/sewage/trash expenditures, which do
not exhibit the same seasonal fluctuations.
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The methodology employs a disaggregation approach that utilizes a number of different data
sources to allocate national-level expenditures to States and low-income households. National-level
expenditures for all households were obtained from BEA’s NIPA detailed data table (Table 2.4.5U)
for personal consumption expenditures (PCE). This table provides time-series (1959-2012)
expenditure information for numerous consumer services and products. Included in the table is a
line item (line 277) for Landline Telephone Services—ILocal Charges, and a line item (line 278) for
Landline Telephone Services—ILong-distance Charges; both series are presented in Appendix
Table L-1.

The approach used to disaggregate these data consists of four primary steps. First, the total landline
expenditure series was extrapolated out to 2015 using an exponential trend.” The trend equation is
shown in Figure 4, with the resulting forecasts shown in Table 3. Prior to year 2000, landline
telephone expenditures increased annually; after that, they began to decline as a result of increased
cell phone usage. This change in the historical trend is why the equation in Figure 4 is based on
data starting in 2001 rather than an earlier year.

Figure 4: Total U.S. Landline Telephone Service Charges
(Local and Long Distance)
120,000

100,000

5 Million

20,000

3 We considered using the CPI to extend the series, an approach that would be much easier to implement. However,
the CPI for landline telephone services—which reflects only price changes—has been increasing due to deregulation,
whereas total landline expenditures have been falling as a result of cell phone usage.
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Table 3: Forecasts of PCE for Total Landline Telephone
Services From BEA’s Detailed NIPA Data

($ Millions)

2013 2014 2015

Total Local and Long-Distance Charges 58,460 56,224 54,074

Second, data from BLS’ CEX were used to allocate these totals to low-income households. An
analysis of CEX data indicates that low-income households account for approximately 32 percent
of landline telephone expenditures. This percentage was applied to the total landline expenditure
forecast in Table 3 to produce national-level forecasts of landline expenditures by low-income
households.

The third step comprised apportioning the national-level estimates for low-income households to
each State. Assuming that expenditures for landline telephone services vary by income, we used
ACS data for 2009-2011 to tabulate each State’s average share of personal income for low-income
households in the Nation (shown in Appendix Table I.-2). We then applied those shares to the
national-level expenditure estimates to produce the allocation.

The final step involved dividing the State-level low-income household PCE estimates by the
projected number of low-income households (presented in Appendix D) and by the number of
months in the year to convert the annual estimates to a monthly expenditure estimate per low-
income household. These results are shown in Appendix Table L-3.

IV.D. LUASs

LUAs are constructed simply by adding the relevant single SUSs. The main exception is that the
electricity and natural gas/other fuels SUSs cannot be combined because both electricity and
natural gas usage are lower on average in households with mixed fuels than in households that only
use one or the other. To account for this issue, we use the SUS procedures described above to
develop estimates reflecting fofa/ energy expenditures (all fuel types combined) on non-
heating/non-cooling end-uses.

The procedure based on the ACS uses the same four-step approach described in Section IV.A.1 to
develop the SUSs. The computations utilize the expenditure tabulations for total energy presented
in Appendix Table G-4, and the RECS adjustment parameter for total energy presented in
Appendix Table H-1. The results for all States are presented in Appendix Table I-3.

The procedure based on RECS uses the same two-step approach described in Section IV.A.2 to
develop the SUSs. The computations utilize the total energy (all fuels combined) expenditure
tabulations for non-heating and non-cooling end-uses presented in Appendix Table H-1. The
results for all States are presented in Appendix Table J-3.

These total energy estimates can be used by themselves or can be used in conjunction with one of
the other non-energy-related utilities to create a LUA. Using results from the ACS-based approach
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as an example, the last column in Appendix Table I-3 indicates that low-income households in
Colorado will spend approximately $53 per month on energy (all fuels combined) for non-heating
and non-cooling end-uses in 2014. Appendix Table K-1 shows that those households will spend an
average of $50 a month for water/sewage/trash services. Therefore, an LUA defined in terms of
energy and water/sewage/ trash expenses would be equal to $103 per month.

IV.E. Computation of HCSUAs

This section describes the standardized methodology used to develop HCSUAs for each State. The
overall methodology consists of two steps. First, we estimate the average energy expenditures for
households that incur heating and/or cooling expenses and directly pay for all of their energy end-
uses. Second, we add these average energy expenditures to the SUAs for water, sewage, trash, and
telephone.

IV.E.1. American Community Survey

The method used to develop the energy component of the ACS-based HCSUA is similar to the
ones previously described for constructing the SUSs. As we noted earlier, the ACS collects
expenditure data for total energy usage (electricity, natural gas, and other fuels) but does not
provide detail by end-use. Therefore, it is not possible to use the ACS directly to estimate energy
expenditures for those households that incur heating and cooling expenses, a requirement for
computing the HCSUAs. In order to develop these types of SUAs using the ACS, it is necessary to
apply an adjustment mechanism that will essentially isolate the energy expenditures of those
households that do incur heating and cooling expenses.

The method used to develop the HCSUASs consists of four steps:

1. First, we used the ACS to tabulate by State the average household energy expenditure (all
fuel sources combined) for low-income households (shown in Appendix Table G-4).

2. Next, we developed an adjustment parameter that can be used to isolate expenditures
incutred by households that have heating/cooling expenses. This adjustment is necessaty
because the average energy expenditure tabulations based solely on the ACS data include
households that both have heating and cooling expenses and do not have heating and
cooling expenses; therefore, in most cases, the ACS average will be slightly lower than an
average derived only from households that have heating and cooling expenses. Because
RECS is the only reliable source that provides energy expenditure information by end-use,
we used it to develop the adjustment parameter (shown in Appendix H-2). The parameter is
defined as the ratio between total energy expenditures of low-income households that have
heating and cooling expenses—tabulated using 2009 RECS data—and total average energy
expenditures of all low-income households—tabulated using 2009 ACS data. The parameter
essentially converts the ACS data into RECS equivalents, addressing at the same time any
potential upward bias in the ACS estimates due to the fact that they are based on customer
recall. Separate adjustment parameters are calculated for the 16 States and 11 multi-State
regions included in RECS.

3. Third, we multiplied the 2011 ACS expenditure estimates (shown in Appendix G) by the
adjustment parameters to develop base year (2011) estimates of low-income household
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energy expenditures (all fuels combined) by those households that incur heating and cooling
expenses.

4. Finally, we escalated these figures to the target year by multiplying them by the applicable
expenditure growth rates presented in Appendix F’ and dividing by the low-income
household formation growth rates presented in Appendix E. The results are presented in
Appendix M-1.

The following graphic illustrates how the energy component of the HCSUA for Colorado was
developed.

Figure 5: Use of ACS to Develop 2014 Energy Component of HCSUA for Colorado

Step 1:
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average monthly
household energy

expenditures by low-
income households in
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\ 4

Step 3:
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\ 2
Step 4:
p % = —

Escalate to Target Year

@Shown in column 5, Appendix Table M-1.

® Shown in column 6 of Appendix Table M-1, and in column 5 of Appendix Table H-2.

¢ 2009 RECS estimate of average monthly energy expenses paid for directly by low-income households that incur heating and
cooling expenses (shown in Appendix Table H-2, column 4).

92009 ACS estimate of average monthly energy expenditures (all end-uses and fuel types) by low-income households (shown
in Appendix Table H-2, column 3).

¢ Shown in column 7, Appendix Table M-1.

37 Our initial efforts used STEO forecasts for this purpose; however, validation of the results indicated that an
alternative extrapolation method based upon the CPI produced more accurate results and would be easier to
implement.
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"Expenditure growth rate, shown in column 8, Appendix Table M-1.
9Household formation growth rate, shown in column 9, Appendix Table M-1.
" Shown in column 10, Appendix Table M-1.

To compute the final HCSUA, the energy component is added to the estimated SUAs for
water/sewage/trash and telephone. These estimates are provided in Appendix M-2. To continue
the example for Colorado, Appendix Table M-2 shows that low-income households with heating
and cooling expenses spent the following per month on utilities:

Energy 91
Water/Sewage/Trash + 50
Telephone + 54
HCSUA = 196

IV.E.2. Residential Energy Consumption Survey

The RECS-based method used to develop the energy component of the HCSUAs consists of two
steps:

1. The first step involves using RECS to tabulate the following:

e the average low-income household expenditure for electricity, natural gas, and other
fuels combined,

e paid directly by the occupant,
e for all end-uses,

e Dby those who incur heating/cooling expenses.

2. The second step entails escalating these tabulations to the target year by multiplying them by
the total energy expenditure growth rates and dividing by the low-income household
formation growth rates presented in Appendix E. The results are presented in Appendix N.
Appendix Table N-1 provides detail on the construction of the energy component of the
HCSUA. The final HCSUAs, shown in Appendix Table N-2, combine the energy
components with the estimated SUAs for water/sewage/trash and telephone.

Appendix O summarizes all of the standardized SUAs developed using the ACS and RECS.

IV.F. Adjustments to SUAs

As noted in Section LD, two objectives for this study include developing methodologies that take
into consideration the possibility of making adjustments to the SUAs based on household size or
geographic location within the State. These objectives coincide with the practices of several States,
which differentiate their SUAs based on these two factors. This section addresses these
adjustments.
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IV.F.1. Household Size

To provide for differences in utility expenditures by household size, we developed household-size
parameters that can be applied to average SUAs to adjust them accordingly. The parameters were
developed using RECS and are presented in Appendix P.

For each State and multi-State group, we used RECS to tabulate, by household size and for all
households, the average household expenditure for all fuels combined, paid directly by occupants
who directly pay for their heating/cooling expenses.

Using these tabulations, we divided the average for each household size by the average for all
households to create the parameter.”

Due to small sample sizes, we were not able to tabulate household adjustment parameters by type
of utility, by type of SUA, or specifically using low-income households. This same issue also made
it necessary to aggregate household sizes greater than five into a single category. In other words, for
each State there is only one set of household adjustment parameters that could be applied to any or
all of their SUAs.

IV.F.2. Sub-State Geographies

Our plan for developing standardized SUAs for sub-State regions in New York and Alaska (those
States that currently use different SUAs for sub-State areas) consisted of developing adjustment
parameters that could be applied to the State averages. We intended to use the ACS for this
purpose because of its large sample size and ability to provide estimates for small geographic
arcas.” However, due to the very small populations in Alaska, we were not able to develop SUAs
for the current sub-State regions it uses.

IV.E.3. Construction of Fiscal Year Estimates

Under current law, most States update their SUAs at the beginning of the fiscal year. The previous
examples describe how to create calendar-year SUAs. Calendar-year SUAs could be converted to a
fiscal-year basis by using a prorating procedure in which the SUAs for 2 calendar years are
weighted according to the number of months in the fiscal year. For example, for the 2014 fiscal
year beginning on October 1, 2013, the FY SUA would be computed as the weighted average of
the 2013 and 2014 calendar-year SUAs, with the weights being 25 percent (3 months) for calendar-
year 2013 and 75 percent (9 months) for calendar-year 2014.

IV.G. Validation and Testing of Methods to Develop Base-Year SUAs

This section reports on different analyses that were conducted to validate and test the methods
used to develop the base-year SUAs. The validation analyses examined whether the proposed
methodologies produce reasonable proxies for household utility costs. The testing analyses

% The parameters were constructed using data on energy expenditures since energy comprises by far the largest
component of household utility expenditures.
% The ACS provides 1-year, 3-year, and 5-year estimates, which vary in terms of the populations sizes covered.
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compared the SUAs produced by the proposed methodologies with the actual SUAs being used by
the States.

IV.G.1. Validation of Methodologies

To validate the methodologies, we first need to specify a standard or benchmark against which the
estimated results could be evaluated. We believe the RECS produces the most accurate estimates of
household utility costs when compared to other readily available data sources that could be used
for this effort. Unlike other surveys, RECS provides expenditure information on different end-uses
(such as heating and cooling), and its data collection effort relies heavily upon actual utility bills
from service providers. The problem with RECS is that it only provides representative State-level
estimates for 16 specific States, and the latest release (in 2009) was the first time representative
estimates were provided for more than 4 States. Until the next RECS release is issued, this aspect
makes it difficult to use RECS as a benchmark within a validation protocol.

Recall that both the ACS-based and RECS-based methodologies include a step that extrapolates
the most recent data to the target year. The ACS-based approach also includes an additional step in
which adjustment parameters are used to convert the estimates into equivalent RECS figures. Due
to the RECS limitations noted above and the fact that the proposed methodologies were designed
to convert the estimates into equivalent RECS figures, this validation exercise focuses on the
extrapolation of the ACS data to the target year (discussed below).” We were not able to address
any estimation errors in the ACS-based approach that could arise from changes in the adjustment
parameters over time.

Validation Methodology

To evaluate the extrapolation procedures, we used the procedures to generate a historical forecast
for a year in which data are now available and then compared the forecasts to those data. The test
was applied to each State and fuel combination. Because forecasts are sensitive to the historical
periods on which they are based, we also conducted the test over three different periods to take
into account the robustness of the extrapolation procedure. This also helped increase the number
of observations used to create forecast errors for the evaluation. For each fuel type, we produced
150 forecasts errors (50 States X 3 periods). The periods were defined using a base year and a target
year, with a 2-year interval between them to simulate the likely process that will be used in practice.

These periods used include the following:

e 2007 Base Year/2009 Target Year.
e 2008 Base Year/2010 Tatget Year.
e 2009 Base Year/2011 Target Year.

An example using ACS electricity expenditures for Alabama will help illustrate the process. We
started by using the extrapolation procedure to extend 2007 ACS expenditure data for Alabama to
2009; then we computed the deviation between the forecast for 2009 and the actual ACS value for

40 Although both the ACS-based approach and the RECS-based approach utilize extrapolations, RECS provides
estimates for only a single year and therefore cannot be used to validate the extrapolation procedure. After the next
release of RECS, it would be worthwhile to reassess the extrapolation procedure using RECS, as well as evaluate the
extent to which the adjustment parameters change over time, which would inform both the development and updates
of the SUAs.
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2009. This exercise was repeated using 2008 and 2009 for base years, generating three forecast
errors for Alabama. We then duplicated this exercise for every State, producing a total of 150
forecast errors. Finally, we used these 150 forecast errors to tabulate the minimum forecast error,
the maximum forecast error, and the average forecast error.

The extrapolation method is based on using expenditure growth rates derived from the STEO,
adjusted for household formation. To implement the validation protocol, we retrieved archived
STEO reports appropriate for each target year. For example, for the 2010 target year we used the
STEO publication from June 2009.

We also included two other extrapolation approaches here for comparison purposes: using a 3-year
moving average of the relevant CPIs, adjusted for household formation, and using trend analysis.
Again, each approach was used to extrapolate historical ACS data, by State, to a target year; the
target-year forecasts were then compared with the observed ACS data to produce estimated errors
for each State. For the STEO and CPI approaches, we applied this technique to 3 different target
years: 2009, 2010, and 2011. For each State, we calculated an average forecast error derived from
the three target-year forecasts; then, we calculated on overall average across all of the States,
reported in Table 4. For the trend analysis, there currently is not enough history in the ACS data to
be able to generate multiple forecast errors for different time periods; therefore, the trend analysis
was applied to only 1 target year: 2011.

Results of Validation

Table 4 summarizes the results of an analysis that compares the precision of different methods that
could be used to extrapolate utility expenditure data to the target year. Regarding the ACS-based
approach for developing the SUAs, the 3-year moving average CPI performed the best out of the
three alternatives; it generated the lowest average prediction errors, and the highest errors produced
were lower than the highest errors produced by the other approaches. The trend analysis did not
perform as well as the CPI and STEO approaches, but that could change in the future as more data
are added to the pool used to establish the trend. In addition, the trend analysis did perform
relatively well in extrapolating water and sewage expenditures, which had the smallest average
deviation (3.2 percent) across all of the utilities and approaches.
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Table 4: Average Absolute Deviations for Procedures to
Extrapolate Base-Year Data to the Target Year

SUA Extrapolation Utility
Development |Approach /[ Natural Other Total Water &
Approach |Maetric Electricity Gas Fuels Energy Sewage
Trend
Avg 7.1% 16.1% 13.7% 8.9% 3.2%
Min 0.4% 1.1% 0.2% 0.3% 0.1%
Max 25.7% 35.0% 30.2% 26.1% 9.5%
STEO
ACS Avg 4.7% 16.2% MNA 6.0% MNA
Min 1.2% 4.9% MNA 2.3% MNA
Max 11.6% 23.3% NA 12.2% NA
CPI
Avg 4.6% 7.2% MNA 4.4% MNA
Min 0.4% 1.4% MNA 1.0% MNA
Max 12.0% 18.1% NA 10.9% NA

IV.G.2. Comparison of Standardized SUAs with Current SUAs

Table 5 presents the standardized ACS-based and RECS-based HCSUAs side by side and contrasts
them with the actual HCSUAs being used by the States. In almost all instances, the actual HCSUAs
exceed the standardized SUAs by a considerable amount. All of the RECS-based estimates fall
below those being used by the States, and only one ACS-based estimate (Mississippi) exceeds or
falls within the range of SUAs being used. A possible explanation for this finding may be that,
while the ACS- and RECS-based estimates use average costs, States may set their SUAs higher than
the average cost to minimize benefit loss for households with very high utility expenses. To
evaluate this possibility, we used ACS data on the distribution of total household utility
expenditures to compute ACS-based HCSUAs below which 85 percent of households fall, shown
in the fourth column in Table 5. Many States fall below this threshold; however, 21 States have
SUAs that exceed the 85th percentile estimates. Further research is needed to evaluate this finding.
All of the standardized SUAs are presented together in Appendix O.

4 For each State, the household utility expenditure (all utilities combined) for the 85th percentile of low-income
households was divided by the mean low-income household utility expenditure; this ratio was then applied to the
estimated ACS-based HCSUA to escalate it to an 85th percentile estimate. The RECS sample is not large enough to be
able to develop percentile estimates.
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Table 5: Comparison of HCSUAs

ACS ACS
State RECS Mean 85th Percentile FY 2014 SUA
Alabama 240 285 446 348
Alaska 187 237 520 341 - 1090
Arizona 226 270 453 280 - 378
Arkansas 211 221 344 273
California 194 218 390 363
Colorado 182 196 341 453
Connecticut 226 303 566 694
Delaware 220 288 467 431
District of Columbia 203 189 405 305
Florida 216 246 410 335
Georgia 221 276 431 343
Hawaii 266 231 450 MNA
Idaho 204 216 360 424
Illinois 237 245 423 380
Indiana 228 224 374 378
lowa 220 223 388 338
Kansas 238 249 406 371
Kentucky 240 234 381 291
Louisiana 201 231 363 331
Maine 234 262 470 659
Maryland 214 253 448 NA
Massachusetts 212 247 491 608
Michigan 242 241 420 553
Minnesota 203 199 377 459
Mississippi 232 260 413 235
Missouri 222 234 380 318
Montana 185 207 349 477
Nebraska 227 213 358 434
Nevada 200 257 427 259
New Hampshire 233 249 484 557
New Jersey 268 296 557 454
New Mexico 203 225 370 314
New York 230 259 497 623 - 753
North Carolina 207 234 376 347 - 499
North Dakota 197 199 408 590
Ohio 225 221 380 463
Oklahoma 216 228 369 345
Oregon 204 205 348 441
Pennsylvania 234 251 441 536
Rhode Island 237 254 501 601
South Carolina 209 246 385 271
South Dakota 221 202 361 683
Tennessee 212 222 360 319 - 426
Texas 246 259 424 329
Utah 213 235 395 305
Vermont 247 244 451 771
Virginia 220 250 418 NA
Washington 211 213 379 409
West Virginia 241 238 387 347
Wisconsin 215 226 395 450
Wyoming 197 213 372 341
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IV.G. Implementation of Base-Year SUAs

This section discusses different alternatives for implementing the proposed methodologies for
constructing base-year SUAs. The methodologies under consideration include the following:

1. Use the ACS as the primary data source to develop the base-year SUAs, while incorporating
RECS to create parameters for adjusting the ACS data.

2. Use RECS to develop the base-year SUAs.

Although methodologies that can be easily implemented by the States are preferred, the data
sources that can be used to standardize the SUAs do not lend themselves to easy implementation
directly by the States, at least not for all of the different types of SUAs. In some cases, it may be
necessary for FNS to develop the estimates and provide them to the States. Alternatives for
implementing the approaches are discussed below and used as one criterion for developing the
recommendations presented later in the report.

IV.G.1. American Community Survey

In order for the States to implement the ACS approach, at a minimum they would have to
download very large files from the Census Bureau’s Website, load those data into a statistical
software package, and develop programming code to tabulate average household expenditures.
Coding issues that would have to be addressed include treatment of missing values, weighting of
the survey responses, and definition of low-income households. For most States, these
requirements may not be a major barrier.

The ACS could be used to develop the major components of most of the SUAs. As noted above,
RECS would also be needed to develop different adjustment parameters that could be applied to
the ACS data in order to construct the SUAs. RECS is needed to adjust the ACS data because the
ACS does not distinguish among end-uses, whereas development of the SUAs requires information
on heating and cooling expenses. Once developed, the parameters could be hard-coded in the ACS
processing code and used for approximately 4 years until the next RECS publication.

To construct new adjustment parameters, RECS data would have to be downloaded, loaded,
processed, and merged with the ACS data. As with the ACS data, coding the RECS data would
require addressing missing values, weighting the survey responses, and defining low-income
households. In addition, the RECS sample is fairly small, and small sample sizes occasionally have
to be addressed. An option would be for FNS to develop the adjustment parameters once every 4
years and make them available to the States.

Telephone and trash expenditures would need to be developed separately since the ACS does not
provide information for these items. For the trash expenditures, we are proposing the use of a
simple scaling factor that would be applied to the ACS expenditure estimates for water and sewage
services; this would be fairly easy to incorporate in the ACS processing code.

The option we presented for developing the telephone expenditure estimates would require
obtaining a national-level control figure from BEA, scaling that figure using a percentage derived
from national-level CEX data, allocating the result using income shares based on ACS data, and
then converting the result to a household-level basis using information on the number of lowl]
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income households in the State. This process by itself is not too complicated; however,
extrapolating the telephone expenditures and number of households (which in this case is required)
to the target year could be a significant undertaking for a State. There are other development
options that would easier to implement. One option would be to use for each State the national-
level landline expenditures per low-income household obtained from the CEX. This option would
lose the State-to-State differentiation in telephone expenditures but would be the easiest option to
implement. Another possibility would be to adjust the CEX-based figure using the ratio between
average household income in each State and average household income for the United States. Both
options could alleviate the need to extrapolate the number of low-income households in the State,
as the national-level CEX figure could be extended using historical growth rates in that series.

For the other types of SUAs, the States would also have to implement the procedures needed to
extrapolate the most recent ACS data to the target year. For States that do not have forecasts of the
number of households, one issue that would make the implementation of the extrapolation
procedure more difficult would be the inclusion of a household-growth parameter. As we noted
previously, one option here would be for FNS to develop such parameters and make them
available to the States (e.g., via the FNS Website). Another option would be for the States to forgo
the use of a household-growth parameter, recognizing that the resulting estimates could have a
slight upward bias to them.

IV.G.2. Residential Energy Consumption Survey

In order for the States to implement the RECS approach, they would have to download large files
from EIA’s Website, load those data into a statistical software package, and develop programming
code to tabulate average household expenditures. Coding issues that would have to be addressed
include the treatment of missing values, weighting of the survey responses, and definition of low-
income households. In addition, the RECS sample is fairly small, and the issues of small sample
sizes would occasionally have to be addressed. For the 34 States not specifically represented in
RECS but included in multiple State regions, a concordance between the States and multiple State
regions would have to be developed and used. Telephone, water, sewage, and trash expenditures
would need to be developed separately since RECS either does not provide information for these
items or the data for them are not believed to be reliable.
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V. METHODOLOGIES FOR UPDATING STANDARD UTILITY ALLOWANCES

This section presents different methodological alternatives for making annual updates to the base-
year SUAs presented in Section IV. The methodologies can be applied to HCSUAs, LUAs, and
single utility allowances. These proposed methods would be easier to implement than the methods
used to develop the base-year SUAs and could be used in the intervening years between releases of
required data sets needed to compute the base-year SUAs.

The possible alternatives can be divided into two major categories: those that are forward-looking
and those that are backward-looking. Forward-looking alternatives attempt to extrapolate current
trends to the future target year. Backward-looking alternatives assume that the future is similar to
recent historical averages.

For this analysis, we are presenting one forward-looking alternative and one backward-looking
alternative. For each alternative, we also consider an optional adjustment for growth in household
formation. The alternatives are summarized below:"

1. Use projections from the EIA’s STEO to compute annual residential utility expenditure
growth rates that can be applied to the current SUAs (forward-looking);

2. Using CPI data for relevant utility sectors, compute average annual growth rates that can be
applied to the current SUAs (backward-looking).

The alternatives vary in terms of the household expenditure component being used as a proxy for
overall growth. Recall that growth in average household utility expenditures consists of three
elements: change in the price of the utility, change in the quantity consumed (e.g., cubic feet or
kilowatt hours), and change in the number of households.

The first methodological alternative (based solely on STEO expenditure projections) would utilize
an average annual expenditure growth rate to update utility allowances but would lack an
adjustment for household growth as shown in Equation 1. The second alternative (based solely on
the CPI) would utilize an average annual growth rate in prices but would lack any adjustments for
growth in quantity consumed or growth in household formation (as shown in Equation 1). It
would be possible to adjust both the STEO expenditure growth rates and the CPI growth rates
with projected growth rates of household formation; we address this optional adjustment in our
analysis but note that it would be more difficult to implement.

V.A. Short-Term Energy Outlook (STEO)

The STEO, a monthly publication released by EIA, provides useful summary data that is easy to
access on EIA’s Website. The latest STEO produces price and consumption forecasts by energy
source out to 2014; however, not all energy sources are covered, and some of the forecasts do not
provide detail by geographic region and/or using sector (e.g., tesidential, commercial, industrial).

4 We also considered three other alternatives but decided not to pursue them. These alternatives consisted of
developing simple growth rates using data from the ACS, data from the CEX, or data from the SEDS. Because the
CEX is the only readily available source on household telephone expenditures, it will need to be used to escalate the
telephone SUAs.
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Therefore, as explained below, some manipulation by the users would be required in order for
them to use the STEO to update their SUAs.

V.A.1. Electricity

The STEO provides price and consumption forecasts for the residential electricity sector by
Census Division. To use these forecasts, the user will need to select the Census Division
corresponding to his or her State and will need to tabulate the following: (1) annual growth rates
for prices, quantities, and expenditures (price growth rate X consumption growth rate) and (2)
electricity expenditures for the target year (expenditure growth rates X current year electricity
expenditures (available on EIA’s Website)). The expenditure growth rates could be applied directly
to the single electricity SUAs to update them. The electricity expenditures will be needed to

compute total energy expenditures and associated growth rates needed to update the HCSUAs and
LUAs.

V.A.2. Natural Gas

The STEO provides price forecasts for the residential natural gas sector by Census Division but
provides natural gas consumption estimates for the residential sector only for the entire Nation. To
use these forecasts, the user will need to select the Census Division corresponding to his or her
State and will need to tabulate the following: annual growth rates for natural gas prices,
consumption, and expenditures (price growth rate X consumption growth rate) and natural gas
expenditures for the target year (expenditure growth rates X current year natural gas expenditures
(available on EIA’s Website)). The growth rates could be applied directly to the single natural
gas/other fuels SUAs to update them. The natural gas expenditures will be needed to compute
total energy expenditures and associated growth rates needed to update the HCSUAs and LUAs.

V.A.3. Other Fuels

The STEO does not provide enough information that can be used to forecast State-level
expenditures on other fuels (primarily distillate fuel oil and liquefied petroleum gas) by residential
sectof.

V.A.4. Total Energy Consumption

To update the HCSUAs and LUAs, a forecast of growth in total energy consumption is required.
To develop these growth rates, the user will need to add the projected expenditures for electricity
and natural gas (described above) and then divide the result by the combined current-year
expenditures for electricity and natural gas to create the overall expenditure growth rate.

V.B. Consumer Price Index

Use of the CPIs to update State SUAs requires ensuring that the most representative CPI is
selected and applied to the given SUA for the respective State. BLS publishes a large number of
CPIs that vary in terms of the type of consumer being reflected, the aggregation level of the
product, geographic regions, how the indexes are constructed, time interval, etc. Therefore, a
number of decisions have to be made regarding the type of index that is selected.
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For example, in terms of the type of index that will be applied, BLS publishes five different
indexes, which vary in terms of market baskets and type of consumer reflected:

e All Urban Consumers (Current Series).

e Urban Wage Earners and Clerical Workers (Current Series).
e All Urban Consumers (Chained CPI).

e Average Price Data.

e Department Store Inventory Price Index.

We used the Current Series CPI for All Urban Consumers because it is the most comprehensive in
terms of product coverage and the consumer population reflected.

It is also necessary to determine the geography that best represents the user’s State. As noted
above, CPIs are produced for 4 Census Regions and 27 metropolitan areas; therefore, the selected
area could be an aggregate region that encompasses the State or one of the cities in the region. We
chose to use the four Census Regions for ease of implementation across all of the States, and
because we felt most States would be better represented by an average of multiple metropolitan
areas than by a single metropolitan area.

A third decision involved selecting the product categories that best represent the SUAs. For
HCSUAs, we used the CPI for “Fuels and Utilities,” which captures everything except telephone
services. For LUAs, we would recommend using the CPI for total “Household Energy” (which
includes electricity, natural gas, and fuel oils). For SUSs, we used the CPIs for electricity and natural
gas that correspond to those SUAs. For water, sewage, trash, and telephone services, we had to use
the corresponding CPIs at the national level because CPIs for these services are not available for
the Census Regions or Metropolitan areas.

The time period of the CPIs is another specification that has to be made when computing the
annual average growth rates. BLS reports calendar-year averages, as well as seasonally adjusted and
not-seasonally adjusted monthly averages. For testing purposes, we used annual averages that could
be compared to the growth rates in the ACS and the CEX. However, we suggest that the States use
the not-seasonally adjusted monthly CPIs to define custom annual periods (e.g., July 2012 through
June 2013) corresponding to the updates of their SUAS; this will allow them to use the most recent
data possible. Once the period has been determined, the State will need to use the monthly data to
tabulate average annual price indexes for the defined period and compute the average annual
growth rates.

Finally, the number of periods used to calculate the CPI growth rates needs to be specified. For
example, one option would be to simply use the growth rate over the previous year. Another
option would be to compute a 2-year or 3-year moving average based upon annual growth rates
over the previous 2 or 3 years.” Test results discussed below show that a2 moving average growth
rate of the CPI from the previous 3 years performs slightly better than averages from the previous

4 Note that CPI approach is based on historical data, which need to be averaged in order to use for forecasting
purposes. The STEO approach, on the other hand, utilizes actual EIA forecasts, which are based to a large extent on
historical averages; unlike the historical CPI data, the STEO forecasts do not need to be averaged before using.
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2 years or previous year in predicting CEX and ACS growth rates. We believe using a 3-year
moving average would smooth out large recent shocks that may not hold in the future.

V.C. Optional Adjustment for Household Growth Rate

This option would involve adjusting the STEO-based growth rates (computed in Section V.A) or
the CPI-based growth rates™ (computed in Section V.B) to account for household formation,
which was shown to be a component of household utility expenditure growth in Equation 1. The
adjustment would be carried out by dividing each State’s STEO or CPI growth rates (presented
above) by the projected growth rate for the number of households in each State (shown in
Appendix E).

This alternative could be implemented in two different ways. One option would be for FNS to
compute and provide the household formation growth rates for each State. In Appendix D, we
discuss how to forecast the number of low-income households by State and present estimates
based on that procedure (shown in Appendix E). A similar procedure could be used to project the
total number of households in each State. FNS could update the growth rates annually and make
them available to the States in a spreadsheet or PDF file that could be accessed on the FNS
Website. The second option would be to encourage the States to apply this alternative using their
own household projections. Most States do develop their own economic and population forecasts,
which may include household projections or could be used to develop household projections. FINS
could encourage this option while still making available FINS-computed household growth rates.
Note that in both options we are assuming that the States would be tabulating the expenditure or
price growth rates (as discussed above) and dividing them by the household formation growth
rates.

V.D. Validation and Testing of Methods to Update Base-Year SUAs

This section attempts to answer two main questions:

1. Whether the proposed methodologies for updating the SUAs are a reasonable proxy for
year-to-year changes in utility costs.

2. Whether the recommended timeframe for making annual adjustments minimizes adverse
impacts on SNAP households resulting from seasonal fluctuations in energy costs.

V.D.1. Reasonableness of Proposed Update Methodologies

This section evaluates whether growth rates derived from the STEO and the CPI are reasonable
proxies for year-to-year changes in utility costs. The assessment compares the derived annual
growth rates from these sources with annual growth rates calculated using the ACS and the CEX as
benchmarks for evaluating the proposed update methodologies.” The comparisons were

# Although the CPI approach does not have an explicit component as detailed in Equation 1, it is still conceptually
preferable to include the household formation growth rate; in this case, the consumption is assumed to remain
constant at current levels.

4 As noted previously, there is reason to believe that self-reported utility costs, such as those reported in the ACS and
CEX, have an upward bias to them. However, we assume that the upward bias is similar each year, so that the growth
rates are not impacted.
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conducted for each available and compatible expenditure category.” The comparisons spanned

multiple years, the number of which depended on data availability. Comparisons of the STEO and
CPI against the ACS benchmark were conducted using data for 2006-2011." Comparisons against
the CEX benchmark were conducted using data for 2004—2012. For each year, we tabulated the
absolute differences between the STEO/CPI growth rates and the benchmark growth rates. These
differences were then used to calculate the average absolute deviations over the respective periods.

The section first analyzes unadjusted STEO and CPI growth rates and then evaluates growth rates
adjusted for household formation.

Calculation of STEO Annual Growth Rates

We used the June issues of the STEO for years 2004—2013 to extract both historical data and
historical forecasts for monthly prices and quantities. Average monthly expenditures for the
calendar years were then computed based on these data. Projected growth rates were calculated as
projected expenditures in year (4 divided by actual expenditures in year (#1). To illustrate, STEO
price and quantity forecasts for 2006 were obtained from the June 2005 STEO and used to
produce an expenditure forecasts for 2006. A projected expenditure growth rate was calculated by
dividing the 2006 expenditure forecast by observed expenditures in 2005, which were based on
data obtained from the June 2006 STEO.

Calculation of CPI Annual Growth Rates

To implement the CPI-based approach for updating SUAs, growth rates based on the most
recently available historical CPIs would be used as proxies to forecast expenditure growth expected
to occur over the next year. Therefore, the comparisons between the CPI and the ACS/CEX
benchmarks need to take into account the 1-year lag between the year the CPI growth rate is based
on and the year being projected. As a result, the analyses compare growth rates in the ACS and
CEX benchmarks with previous year growth rates from the CPL. For the previous year CPI growth
rates, we considered a 2-year moving average and a 3-year moving average in addition to the single-
year growth rate.

4 The STEO provides estimates for Electricity, Natural Gas, and Total Energy. The CPI provides indices for a greater
number of expenditure categories, which include Fuels and Ultilities, Household Energy, Fuel Oil and Other Fuels,
Electricity, Piped Gas, and Water/Sewage/Trash.

47 At the time the analyses were conducted, 2012 ACS data had not been released.
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Results of Comparison

Table 6 presents the average absolute deviations in growth rates between the STEO/CPI update
approaches and the CEX/ACS benchmarks. The table shows that the STEO growth rate for
“Household Energy” is, on average, 6 percentage points higher or lower than the corresponding
growth rate in the CEX or the ACS. To provide some context for this difference, consider a family
that pays on average $200 per month for household energy. A 1-percent increase in that value
would be $2.00, whereas a 7-percent increase (a difference of six percentage points) would be
$14.00— a difference of $12.00 per month.

The results for the CPI show that a moving average growth rate of the CPI from the previous 3
years performs slightly better than averages from the previous 2 years or previous year in predicting
CEX and ACS growth rates. The table shows that the CPI for “Fuels and Utilities” is, on average, 4
percentage points higher or lower than the corresponding growth rates in the CEX and the ACS.
To provide some context for this difference, consider a family that pays on average $235 per
month for fuels and utilities. A 1- percent increase in that value would be $2.35, whereas a 5L
percent increase (a difference of four percentage points) would be $11.75— a difference of $9.40

per month. In most cases, the 3-year moving average of the CPI performs slightly better than the
STEO.

Table 6: Average Absolute Deviation Between CEX/ACS
Annual Growth Rates and STEO/CPI Annual Growth Rates

CPI
Average of Average of
Benchmark Expenditure Item STEO Previous Year | Previous 2 Years | Previous 3 Years
Fuels and Utilities 0.05 0.04 0.04
Houshold Energy 0.06 0.06 0.05 0.05
Fuel Oil and Other Fuels 0.23 0.22 0.15
CEX Electricity 0.03 0.04 0.04 0.04
Piped Gas 0.15 0.11 0.10 0.08
Water Sewage Trash 0.03 0.03 0.03
Water and Sewage
Fuels and Utilities 0.05 0.04 0.04
Houshold Energy 0.06 0.06 0.05 0.05
Fuel Oil and Other Fuels 0.16 0.14 0.11
ACS Electricity 0.03 0.03 0.03 0.03
Piped Gas 0.12 0.10 0.08 0.07
Water Sewage Trash
Water and Sewage 0.02 0.02 0.02

Adjustments for Household Growth

Table 7 presents average absolute deviations between household-adjusted CPI/STEO growth rates
and the CEX and ACS growth rates. The table shows that the CPI, adjusted for household growth,
performs slightly better than the household-adjusted STEO in predicting per household utility
expenditure growth in the CEX and the ACS. When comparing the household-adjusted CPI results
in Table 7 with the unadjusted CPI results in Table 6, the household-adjusted CPI performs slightly
better than the unadjusted CPI.
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Table 7: Average Absolute Deviations Accounting for Household Growth

. CPI -
e Expenditure ftem Previous Year Previous 2 Years | Previous 3 Years STEO
Fuels and Utilities 0.05 0.04 0.03
Houshold Energy 0.06 0.05 0.04 0.06
Fuel Oil and Other Fuels 0.22 0.21 0.15
cex’ Electricity 0.04 0.03 0.03 0.04
Piped Gas 0.10 0.10 0.07 0.14
Water Sewage Trash 0.04 0.03 0.03
Water and Sewage
Fuels and Utilities 0.05 0.04 0.03
Houshold Energy 0.05 0.05 0.04 0.06
Fuel Oil and Other Fuels 0.16 0.13 0.10
Acs® Electricity 0.04 0.03 0.02 0.04
Piped Gas 0.10 0.08 0.07 0.11
Water Sewage Trash
Water and Sewage 0.02 0.02 0.02

"Based on the average absolute deviation in growth rates from 2004 - 2012.
*Based on the average absolute deviation in growth rates from 2006 - 2011.

"Based on actual household growth rates rather than projected household growth rates.

V.D.2Recommended Timeframes for Making Annual Adjustments

Given that the SUAs are based on annual averages, it is not possible to address seasonality issues
by changing the timeframe: whether it is January—December or June—May, the data will span 12
months, incorporating and smoothing out seasonal changes. Table 8 demonstrates this conclusion,
which presents average annual growth rates over different annual periods for selected national-level
CPIs. For any given price item, there is very little deviation in the growth rates over the different
periods.

Table 8: Average Annual Growth Rates for Selected Monthly CPIs, 2003-2012

Annual Period
Price Item Jan-Feb| Feb-Jan| Mar-Feb| Apr-Mar| May-Apr| Jun-May| Jul-Jun| Aug-Jul| Sep-Aug| Oct-Sep| Nov-Oct| Dec-Nov
Fuels and Utilities 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04
Houshold Energy 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04
Fuel Oil and Other Fuels 1.11 1.12 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.11 1.10
Energy Services 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03 1.03
Electricity 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04
Piped Gas 1.00 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.00
Water Sewage Trash 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05 1.05
Water and Sewage 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06 1.06
Garbage and Trash 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04 1.04

For the same reason, we do not believe that requiring the States to update their SUAs more than
once per year would have a noticeably positive impact on SNAP recipients. For example,
computing average monthly utility costs over two different 6-month periods (e.g., January—June
and July—December) will produce a result that is the same as calculating an annual average over 12
months; using two separate 12-month averages results in similar growth rates for those periods.

If the choice is made to implement a backward-looking approach for updating the SUAs (e.g.,

using the historical growth rate in the CPI), our suggestion is to use a timeframe as close to the
period of coverage as possible. This will ensure use of the most recent data available.
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VI. FINDINGS AND RECOMMENDATIONS

Standardizing the development of SUAs is an extremely complex process primarily because no
single data source provides all of the information and characteristics needed to compute
standardized SUAs. Various data sources have to be merged in unique ways in order to obtain the
desired estimates. In addition, small sample size issues have to be addressed in some—but not—all
cases, and this is accomplished by determining the most appropriate level of aggregation in the data
that will resolve the problem without noticeably compromising the accuracy of the estimate being
sought. Another factor is that extrapolation procedures are needed to address the substantial lags
between the target year of the SUA and the most recent publication date of the data being used to
develop the standardized SUAs. Finally, the States currently use a wide array of SUAs, which can
vary in terms of customized sub-State geographic regions, household size categories, composition
of utilities used to develop LUAs, and cost thresholds that are applied to ensure that a sizeable
portion of SNAP recipients are covered by the SUA. This complexity is exacerbated by the desire
to meet competing goals (administrative efficiency, equity, protection of the most vulnerable).
Because of the complexity, any effort to standardize development of SUAs is likely to require some
FNS involvement.

VI.A. Recommended Data Sources

Based on the analysis of data sources presented in Section II, and the evaluations of the
methodologies presented in Sections IV and V, these are the best data sources to use for
standardizing the SUAs:*

e FEnergy Related Utilities: ACS and RECS

e  Water/Sewage/Trash: ACS in conjunction with CEX

e Telephone: BEA’s NIPA data in conjunction with CEX and ACS
e Updates to SUAs: CPIs

Neither the RECS nor the ACS can be used by itself to estimate all of the different SUAs. The
main advantage of the ACS is that it is based on a very large sample and can provide representative
estimates for every State; it is large enough that it can also provide enough observations needed to
develop percentile or wvariance estimates, or compute reasonable estimates for specific
subcategories such as the low-income group by household size. The main problem with the ACS is
that it does not differentiate between heating/cooling end-use expenditures and other energy
expenditures—information that is needed in order to develop SUAs that include heating and
cooling expenditures (HCSUAs) and SUAs that exclude them because they are included in rent or
condo fees (LUAs and SUSs).

RECS theoretically provides all of the data needed to estimate the energy components of the SUAs.
It is also the most accurate source of those reviewed. However, RECS does have several
limitations. State-level estimates are available for only 16 States, with estimates for the remaining
States aggregated into 11 multi-State regions. Another issue with RECS is its timeliness: the survey
is conducted only once every 4 years, and there is an additional 3- to 4-year lag before the data are

8 None of the sources could incorporate the U.S. territories within a standardized approach.
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published. Finally, the sample size is too small to be able to produce reliable estimates when the
data are divided into numerous subcategories.

Because it is the only source that provides expenditure information on end-uses, RECS will be
required in any approach that is used. If used by itself to develop the standardized SUAs, FNS will
have to grapple with its limitations, notably the lack of State representation for every State and the
lack of timeliness. The ACS will need to be incorporated in any approach that requires distribution
information that will allow the SUAs to be set at a specified point above the mean/median. By
using the ACS in conjunction with RECS, the limitations of each data source are somewhat offset
by the advantages of the other. Therefore, we recommend using the ACS-based approach,
which relies upon both data sources.

VI.B. Estimation Results

e A major finding of the research effort is that average utility expenses for low-income
households are considerably lower than the SUAs currently being used by the States. As
shown in Table 5, both the ACS-based approach and the RECS-based approach produce
HCSUAs that are significantly lower than actual HCSUAs being used by States.

e As noted previously, this may be because—while the ACS- and RECS-based estimates use
average costs—States may set their SUAs higher than the average cost to minimize benefit
loss for households with very high utility expenses. To evaluate this possibility, we computed
ACS-based HCSUAs below which 85 percent of households fall, shown in the fourth
column in Table 5. Many States fall below this threshold; however, 21 States have SUAs that
exceed the 85th percentile estimates. Further research is needed to evaluate this finding.

e The estimates based on the RECS methodology are lower than the estimates based on the
ACS approach. Because the base-year ACS data are essentially converted into RECS
equivalents, this difference is likely due to the fact that the approaches start from different
base years (2009 for RECS, 2011 for the ACS) to extrapolate their base-year estimates to the
2014 target year. In other words, there is more error in extrapolating older data to a future
year.

e A 3-year moving average of the CPI (adjusted for household formation) outperformed both
the STEO (also adjusted for household formation) and trend as a method for extrapolating
ACS data to the target year when developing the base-year SUAs. Therefore, we
recommend using the 3-year moving average of the CPI when developing base-year
SUAs.

e Trend analysis did perform relatively well when extrapolating State-level household water
and sewage expenditures from the ACS. As more data become available, FINS may wish to
re-examine whether trend analysis is a better method for extrapolating ACS to the
target year for other utility allowances.

e None of the sources could be used to develop a standardized approach that would
incorporate the ability to produce SUAs for areas with very small populations (e.g., sub-State
regions in Alaska). FNS or the States may need to explore other alternatives for
generating sub-State SUAs if the ACS methodology were implemented.
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e Data anomalies occur in different places. For example, in Appendix Table H-1, Florida and
Arizona have adjustment parameters that are very different from the other States and seem
to suggest that natural gas expenditures for households without heating and cooling
expenses are higher than expenditures for households with heating and cooling expenses. In
practice, such parameters would probably need to be replaced with more reasonable
estimates; however, we left them in the report so that FNS could see and understand that
any type of standardization approach will have to address situations where data anomalies
occut.

e In terms of updating the base-year SUAs, Table 6 shows that the CPI approach slightly
outperformed the STEO in forecasting utility expenditures. Therefore, we recommend
using a 3-year moving average of the CPI when updating base-year SUAs.

e A comparison of Tables 6 and 7 indicates that adding an adjustment for household growth
yields a slight improvement in the performance of the CPI approach for updating the SUAs.
Therefore, our recommendation is to use the CPI, adjusted for household growth.

e Changing the timeframe on when the SUAs are computed does not produce notable
differences in the resulting growth rates that are calculated.

VI.C. Implementation
Development of SUAs

Because of the complexity involved in developing base-year SUAs, any standardized approach is
likely to require substantial FNS involvement. For either approach, the effort required to develop
the RECS adjustment parameters and telephone SUAs, and extend the estimates to the target year,
could be substantial. For this reason, we recommend that FNS either construct the base-year SUAs
and make them available to the States or develop and provide to the States any parameters applied
to the underlying data set. We would suggest that the information be made available to the States
on the FNS Website.” FNS involvement will help reduce the duplication of startup time and effort
that will occur if all of the States use the same approach to develop their SUAs but carry out those
efforts separately.

The ACS approach would be more difficult to implement but would provide specific State-level
estimates and could be easily redone in the intervening years between RECS releases to take
advantage of more recent ACS data. The RECS approach would be easier to implement and would
provide the best accuracy for the base year for those States with State-level representation, but
would have to be extended for 4 years until the next release (without any interim updates) and
would have to utilize multi-State regional estimates for those States without State representation.
By using the ACS in conjunction with RECS, the limitations of each data source are somewhat
offset by the advantages of the other. Therefore, we recommend using the ACS-based
approach, which relies upon both data sources.

4 If desired, the information could be provided on a secure portion of the Website with restricted access. To facilitate
implementation, we believe it will be easier for the States to access the data over the Internet rather than having them
sent by email or CD-ROM.
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Update of SUAs

It would not require a significant effort for the States to implement either of the alternative update
methodologies. However, including an adjustment for household growth could increase the
difficulty, depending on whether or not the State would need to develop the household growth
rates or could utilize existing ones. For updating the SUAs, our recommendation is to use the

CPI, adjusted for household growth. FNS could develop and make available household growth
factors for each State.
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APPENDIX A:
IDENTIFICATION AND REVIEW OF OTHER DATA SOURCES
AND MODELS THAT WERE CONSIDERED

Review of Other Data Sources
Low Income Home Energy Assistance Program (LIHEAP)

The Low Income Home Energy Assistance Program (LIHEAP) is administered at the Federal level
by the Administration for Children and Families (ACF) within the U.S. Department of Health and
Human Services. The program provides grants in order “to assist low income households,
particularly those with the lowest income, that pay a high proportion of household income for
home energy, primarily in meeting their immediate home energy needs.” In its LIHEAP Home
Energy Notebook, ACF provides LIHEAP grantees with the latest national and regional data on
home energy consumption, expenditures, and burden; low-income home energy trends; and the
LIHEAP performance measurement system. Data in the notebook are obtained primarily from
RECS, but ACF adjusts it for inflation and climate changes in the intervening years between
surveys. ACF also uses the data to estimate energy expenditures for LIHEAP beneficiaries.

Housing Affordability Data System

The Housing Affordability Data System (HADS) is a set of data files maintained by HUD and
derived from the AHS.” This system categorizes housing units by affordability and households by
income, with respect to the adjusted median income, Fair Market Rent (FMR), and poverty
income. The data set includes a utility cost variable that reflects the sum of all applicable utility
costs in the AHS (gas, oil, electricity, other fuel, trash collection, and water). No new utility data is
collected.

Home Energy Affordability Gap Model

This model, developed by Fisher, Sheehan & Colton, calculates the difference between estimated
utility expenditures and expenditures defined as affordable. The calculations use RECS data and
climate data to estimate utility expenses at the county level for different demographic and housing
attributes.

Other Sources of Utility Cost

The Census Bureau’s Survey of Income and Program Participation (SIPP) and Panel Study of
Income Dynamics (PSID) are two other potential sources of data on utility expenditures. These
sources are not timely and cannot be used to produce reliable State-level results. In addition, the
questions used in the surveys are broad in nature and do not provide the detail needed to estimate
SUAs for FNS. For example, the SIPP simply asks “How much did this household pay for
electricity, gas, basic telephone service, and other utilities last month?”

50 The Human Services Amendments of 1994, Public Law 103-252, Sec. 2602(a) as amended.
3t See http://www.huduser.org/datasets/hads/hads.html.

A-1


http://www.huduser.org/datasets/hads/hads.html

Methods to Standardige State Standard Utility Allowances Econometrica, In.

Weather Data

The National Climate Data Center (NCDC) provides State- and county-level data on the average
monthly number of HDDs and CDDS.” These data are designed to provide information needed
to determine fuel demand on a Statewide basis; as such, they are tabulated using population weights
that reflect the percentage of total State population accounted for by each sub-State climate
division. Our analyses found that the relationship between these State-level weather data and State-
level energy consumption is weak, indicating that the weather data should not be the primary driver
used to forecast State-level energy consumption.

Census of Government Finances

The U.S. Census Bureau publishes annual fiancé information on revenues and expenditures from
Federal, State, and local governments. State and local government data are summarized by State
and include separate revenues and charges for different public works programs such as sewerage,
solid waste management, and water supply. We evaluated using the data to disaggregate national-
level control totals on these utilities from BEA, but the routine did not produce credible estimates.

Review of Federal Methodologies

We reviewed several models that were developed by other Federal agencies and are used to
compute utility allowances or estimate energy consumption. These models were evaluated to see if
they could be adapted to meet FNS’ objectives. These models include (1) the U.S. Department of
Housing and Urban Development (HUD) Office of Public and Indian Housing (PIH) Utility
Schedule Method, (2) the HUD Utility Schedule Model (HUSM), and (3) the Department of
Energy’s DOE-2 model. The first two models are used to calculate utility allowances applied under
HUD’s Section 8 Housing Choice Voucher Program, and the DOE-2 is used in building design
and energy conservation studies. Much of this information was obtained from online sources, such
as HUD’s Website, and a report prepared for HUD by Joe Riley and Alan Fox.”

As noted in HUD’s user guide™ for calculating utility allowances, Federal housing regulations
stipulate the factors that housing authorities (HAs) have to use in developing a utility allowance for
a specific category of units (e.g., by building construction type and size). These factors include the
following:

e (limate Conditions.

e Dwelling Unit Size.

e Number of Occupants.

e Type of Construction and Design of the Housing Development.
e Energy Efficiency of Appliances and Equipment.

e Physical Condition of the Development.

52 For example, see http://www.ncdc.noaa.gov/oa/documentlibrary/hes/hes. html#51overview.

5 Riley & Associates and Alan Fox Consulting, Comparative Study of HUD Utility Schedule Caleutation Methods and Options
for Improvement, report prepared for the U.S. Department of Housing and Urban Development, Office of Policy
Development and Research, December 28, 2009.

> U.S. Department of Housing and Urban Development, U#/ity Allowance Guidebook, September 1998.
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e Indoor Temperature.
e Hot Water Temperature.

Although some of the factors—such as indoor temperature—can be used to characterize specific
housing units, it could be difficult to develop meaningful State averages for them, and models that
incorporate such factors could be difficult to apply at the State level.

The regulations do not dictate the method to be used as long as the required factors are taken into
consideration.” The Guidebook does provide detail on two basic methodologies that can be used
to calculate utility allowances: an engineering-based approach and a consumption-based approach.
The engineering approach uses technical data (e.g., heat-loss rates and appliance efficiency) and
engineering calculations to compute energy and water consumption by type of dwelling and end-
use (e.g., lighting, cooking, refrigeration). The consumption approach uses historical data on past
consumption to establish the allowance. To ensure that the allowance estimates are representative,
the data are usually subjected to a quality control process that removes atypical or inaccurate
records attributable to vacant units, inaccurate meter readings, or other causes. Both approaches
produce quantity estimates (e.g., kilowatt-hours) that must be combined with price data to calculate
expenditures.

HUD PIH Utility Schedule Method

This consumption-based method originated in the 1970s and is designed to help HAs fill out
HUD’s Form HUD-52667, which is the form HAs are required to complete to establish their
utility allowances. Instructions on the form include national average utility consumption data for a
2Y/>-bedroom dwelling unit with the following characteristics:

e Located in the North Central U.S., with an average local water temperature of 50° F.
e Housing is insulated for the installed heating systems.

4,000 heating degree days (HDDs) and 0° F outside design temperature.

1,000 cooling degree days (CDDs).

The data were developed in the 1970s and have not been subsequently updated, but HAs are
allowed to use them “where local sources are inadequate.” Instructions on the form also include
adjustment factors that can be applied to data for the average unit size (2'/2 bedrooms) to generate
estimates for other unit sizes (e.g., a 4-bedroom unit).

A few private vendors have developed models based on these eatly data, which HAs can utilize to
help them fill out Form 52667. Because HUD does not provide guidance on how to incorporate its
consumption estimates into the development of utility allowances, various approaches have been
put forward to adjust the base-level consumption estimates to account for differences in
geographic location, the passage of time (i.e., investments in energy conservation and changes in
the relative prices and quantities of energy stocks), and other unit characteristics. For example, Alan
Fox developed an Excel-based spreadsheet application that uses multiplicative factors to adjust
HUD’s base-level consumption estimates for differences in the number of local HDDs or CDDs,
the number of bedrooms, the type of structure (single family, mobile home, duplex, apartment),

55 Ibid., page 4.
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and improvements in heating and air conditioning efficiency. The updated consumption estimates
are then used in conjunction with local utility rates to estimate monetary utility allowances.™

Such models are relatively simple and only require the numbers of HDDs and CDDs and utility
rate information as data inputs from the user. In addition, they could be deployed in a number of
ways (e.g., as a spreadsheet application or as a Web application), and could be relatively easy for the
States to implement. However, there were some caveats to the approach. For example, information
on utllity rates/prices are needed as inputs into such models, which would require States to
construct Statewide average utility rates. Given the complexity and lack of uniformity in rate
schedules across utilities, such an exercise could lead to the introduction of errors and variation in
terms of how the averages are constructed. As documented in Nelrod’s Public Housing Utility
Allowance Guidebook, utility rates can vary by a multitude of factors, such as utility company and
coverage area, season, location (county vs. city), tariff, and meter type, and may consist of
numerous components, such as volume and fixed charges, surcharges, and different types of
taxes.”” Utilities also use different billing methods, and bills on a bimonthly or quarterly basis would
need to be converted to a monthly basis.

HUD Utility Schedule Model (HUSM)

This downloadable spreadsheet model®—employed by the IRS to determine utilities for its Low
Income Housing Tax Credit program and by an indeterminate number of HAs for HUD’s Section
8 program—uses utility rate and location information to calculate consumption estimates. The
model incorporates parameters statistically estimated using data from the DOE’s RECS. According
to the 2009 Comparative Study of HUD Utility Schedule Calenlation Methods:

The only utility allowance calculation method examined that can be said to be based
on actual current utility usage patterns and costs is the HUSM model. This model
can be thought of as hybrid of the engineering and utility-cost utilization model
approaches. It closely approximates average local RECS-based utility consumption
numbers for different structure types and utility uses in a wide range of climate
zones. Total utility consumption estimates for any given fuel and structure type is
based on reported data. Detailed local utility rates are needed to convert
consumption estimates into utility cost estimates.”

HUSM first appeared in 2003, based on analysis done by GARD Analytics of the 1997 RECS; this
was the first update of utility allowance methodology since the mid-1970s.”" Since 2003, the model
has been revised several times, notably in 2007 with engineering-based adjustments for the
degradation of heat pump heating efficiency at lower temperatures.” HUD staff also implemented
other enhancements, but these are not documented. The model is currently being reprogrammed

% For documentation and an example of this model, see http://www.AFoxConsulting.com.

57 The Nelrod Company, Public Housing Utility Allowance Guidebook, prepared for HUD under contract number C-OPCL
22394, Task Order DEN-TO003.

58 Available at http://www.huduser.org/resources/utilmodelLhtml.

5 Riley & Associates and Alan Fox Consulting, 2009, page 2.

% Described in GARD Analytics, Uzlity Allowance Model Final Report, June 5, 2003.

" GARD Analytics, Final Report on HUD52667 Spreadsheet Update, February 12, 2007.
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using new parameters developed by Riley & Associates and based on combined RECS data (1997,
2001, and 2005); however, its operational date is uncertain.

As with the PIH Utility Schedule Method previously described, the model is designed to help HAs
complete HUD Form 52667 and therefore includes a lot of detail that would not be needed by
FNS. Required inputs to the model include the number of HDDs and CDDs by month (which can
be retrieved via a ZIP Code lookup utility), as well as detailed information on utility tariffs.

The model produces a number of different allowances by structure type and utility end-use.
Allowances for heating, cooking, and water heating are further itemized by type of fuel (natural gas,
bottled gas, electric, and other). Most of the allowances are also itemized by the number of
bedrooms in the structure.

Department of Energy’s DOE-2 Utility Estimation Model (DOE-2)

The DOE-2 model uses a very complicated engineering approach to estimate utility Consurnption.(’3
The model is based on engineering calculations and to some extent on RECS, and uses data on
detailed structural characteristics as well as climate data. Although the model can be very accurate
under certain conditions—if it is applied to specific buildings with known use patterns, if good
assumptions are made, and if all of the required input data are available and utilized—in practice it
is seldom used because of the time and costs involved. According to the HUD Comparative Study
previously cited:

The current version of the model has 92 major data entry categories, some of which
require detailed engineering measurement sub-entries on building characteristics. ...
The climatic information required is contained in additional model components....
Applying even a “simplified” variation to each Section 8 voucher unit is clearly
infeasible because the necessary prerequisites are almost never met.**

A number of commercially available engineering models have surfaced that are loosely based on
the DOE-2 approach, but which attempt to simplify its application and requirements. Still, these
models often require detailed building specifications and are not well suited to providing utility
allowances for an entire program or an entire State. Therefore, we do not consider this approach to
be a viable option for FNS.

Conclusion

For a number of reasons, we do not think any of these Federal models would serve as a good guide
for developing an application that FNS could deploy to the States. The DOE-2 model is too
complicated and requires very detailed inputs, and therefore would not be useful for a State-level
model.

The PIH-based models not only face the problem of having to develop average State utility tariffs
that are commensurate with the underlying quantity estimates, but some of our analyses indicate a

92 Riley & Associates, HUD Utility Model (HUSM) Rebenchmarking, December 12, 2012.
93 See http://www.doe2.com.
4 Riley & Associates and Alan Fox Consulting, 2009, page 14.
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weak relationship between the number of CDDs/HDDS and utility consumption—the main input
drivers of those models.

Regarding HUSM, efforts to convert it to a State-level model would encounter the same issues
faced by the PIH-based models, in particular the problem of developing average State utility tariffs
that are commensurate with the underlying quantity estimates. In addition, HUSM’s detailed
calculations and results would have to be consolidated to match the goals of FNS. Third, due to
the model’s complexity, it could be a significant undertaking to update HUSM’s parameters after
subsequent releases of RECS data. As noted above, HUSM is currently being revised, and one of
the modifications is the estimation of the parameters and formulas using combined data from
multiple RECS surveys rather than a single survey. Given that the data have to be split into at least
30 different categories for HUSM analysis purposes, the sample sizes for some of the categories are
very small, leading to inconsistencies in some of the estimates.” Fourth, given the large number of
analysis categories in HUSM and RECS small sample size, it would not be possible to restrict the
calculations to low-income groups, and the consumption estimates would not accurately reflect the
consumption patterns of low-income groups. Finally, although both models are used by HAs
across the country, they do not necessarily produce representative estimates for each State.

% Riley & Associates, HUD Utility Model (HUSM) Rebenchmarking, December 12, 2012, page 4.
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APPENDIX B: PRELIMINARY ALTERNATIVES

Based on our review of existing models and data sources, we developed a preliminary list of
alternative approaches that could be used to develop, obtain, or calculate standardized SUAs:

1.

Use data from the American Community Survey (ACS). This source provides most of the
relevant data needed to compute the SUAs, but requires the application of RECS-based
adjustments parameters to (1) isolate heating and cooling expenses for purposes of
developing the SUAs and (2) account for upward bias in the ACS self-reported utility
expenditure estimates.

Develop a simplified version of the HUD Utility Schedule Model (HUSM) based on utility
consumption data from the DOE RECS and climate data—heating degree days (HDDs) and
cooling degree days (CDDs)”“—from the National Oceanic and Atmospheric Administration
(NOAA). The model would not distinguish among utility end-uses, as the HUD models do,
but may provide detail by structure type, number of bedrooms, or household size in order to
develop more accurate estimates; in that case, the detailed results would be aggregated to
produce the proper SUAs. The consumption quantities estimated by the model would need
to be multiplied by corresponding price estimates to generate expenditure estimates.

Disaggregate State-level utility expenditure data from DOE’s State Energy Data System
(SEDS) to income categories (and/or SNAP participation status) using ACS distributions on
utility expenses. The approach would attempt to combine the advantages of DOFE’s utility
expenditure data (accuracy and availability for all States) and the advantages of the ACS data
(Ievel of detail).

Hybrid of recommendations 2 and 3: Estimate the parameters that characterize the
relationship between NOAA climate data and SEDS State-level consumption data, and use
these parameters in conjunction with NOAA’s State-level 14-month forecast of HDDs and
CDDs to project State-level utility consumption for the SUA reference year. The forecast
would need to be converted to expenditures using price data and then allocated to income
groups using the ACS.

Place the SUAs on a scalable basis rather than using a fixed number. Using an average or
fixed number results in some people not having their expenses fully covered while others
have more than their actual expenses covered. A scalable SUA definition—for example, one
based on a percentage of income®—would mitigate this problem. A scalable SUA based on
percentage of income could be defined in a number of ways, depending on equity concerns
or other considerations. For example, instead of using a fixed percentage, the percentage
could be specified to decline as income rises, or it could be designated to decline above a
certain income threshold.

Develop a weighted average of Housing Authority utility allowances in each State. HAs
across the country are required to recalculate their utility allowances on an annual basis. At
this time, these data are not gathered into a single repository or published. An option would
be to work with HUD to develop a system that would capture these data and then use the
data to construct the SUAs.

% Heating degree days (HDDs) and cooling degree days (CDDs) are metrics that reflect the quantity of energy needed
to heat or cool a building, respectively. The metrics compare average temperatures over a specific period of time with
base temperatures in which heating or cooling is not required.

7 Another option would be to estimate regression coefficients in which income is a predictor of utility expenses.
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7. Water, sewage, and trash utilities: Use an approach that disaggregates national-level control
totals to each State. BEA’s National Economic Accounts provide estimates for these
expenditures, which would serve as the control totals. The estimates would be allocated to
the State level using data on local and State Government revenues from water supply and
from charges for sewage and solid waste management, available in the Census Bureau’s
Local and State Government Finance Data. Allocation to income groups would be
accomplished using ACS data on personal income or similar utility expenditures.

8. Landline Telephone: Estimates for these expenditures would be developed using an
approach that disaggregates national-level control totals to each State. BEA’s National
Economic Accounts provide estimates for residential landline telephone expenditures, which
will serve as the control totals. The estimates would be allocated to the State level using
cither data on total personal income (available from BEA) or data on industry revenues for
wired telecommunication carriers (available from the Census Bureau’s Service Annual
Survey).

9. Use RECS directly to develop the energy components of all of the different types of SUAs.
RECS provides all of the data needed to estimate these components and would require the
fewest linkages to other sources to carry out the approach.

Subsequent analyses helped identify problems or weaknesses with some of the alternatives, which
were then dropped from consideration. The rationales for dropping these other alternatives are
presented below.

Rationale for Dropping Alternatives #2 and #4: Both of these alternatives depended on the
existence of a strong correlation between energy consumption (specified in British Thermal Units
or BTUs) and climate metrics reflecting the number of HDDs and CDDs. Analyses, however,
indicate weak relationships between these variables at the State level. The results suggest that
energy consumption is a function of considerably more than just the climate, and that models that
only use climate variables to predict State-level energy consumption are not warranted.

Rationale for Dropping Alternative #3: Although SEDS provides very good information on
State-level energy expenditures, the data are highly aggregated and numerous processes are needed
to allocate those data, which together introduce considerable error. The SEDS data represent total
expenditures in the State and are not defined on a household basis; therefore, they have to be
allocated to households based upon assumptions of household usage by different income groups.
Furthermore, the data reflect total expenditures, including those paid directly by occupants and
those included in occupant rental fees; as a result, an additional allocation procedure is needed to
isolate those expenditures paid for directly. The data do not provide information on households
that use multiple utilities (e.g., electricity for cooling and natural gas for heating) and have to be
adjusted for those instances. Finally, adjustments have to be applied to isolate heating and cooling
expenses from other types of end-uses (required to develop the LUAs and SUSs).

Rationale for Dropping Alternative #5: The primary reason we decided to drop Alternative #5
(i.e., defining SUAs as a percentage of income) is that we do not think there is sufficient data to
support this approach. RECS would still be needed to implement this alternative (for example, to
develop adjustment parameters that could be used to remove heating and cooling expenses from
ACS estimates); however, RECS is based on a relatively small sample, which becomes an issue
when dividing it up into subcategories. Although we were able to use RECS to develop estimates
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for the entire group of households with incomes at or below 150 percent of the poverty level,
subdividing that group into more detailed income tiers results in very small sample sizes and in
some cases no observations. In addition, time-series data would be needed to establish a stable
picture of the relationship between utility expenditures and income by State. RECS is conducted
once every 4 years, and surveys prior to 2009 provide State-level estimates for only 4 States in
contrast to the 16 States provided in the 2009 survey.

Rationale for Dropping Alternative #6: This option was not pursued under this contract

because it would require HUD’s cooperation and would probably take considerable time to
implement. However, it is still an option FNS may want to explore.
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APPENDIX C:
HOUSEHOLD UTILITY EXPENDITURES AND COMPONENT GROWTH RATES

Household Utility Expenditures and Component Growth Rates

E; P X Q;
UO - F = H ]
t t
U = Eryy (B X AAGRg)
17 Hey  (H X AAGRp)’
U = Evyv Pt X Qua (o X AAGRp) X (Qo X AAGRy)  AAGRp X AAGRq
1T H. T Henoo (Hy X AAGRy) -0 AAGRy, ’

where U, refers to average utility expenditures per household at time “t,” E refers to total utility
expenditures, H refers to the number of households, P refers to the utility price, Q refers to the
quantity of the utility consumed, AAGR,; refers to the average annual growth rate in utility
expenditures, AAGR, refers to the average annual growth rate in utility prices between time “t”
and time t+1, AAGR,, refers to the average annual growth rate in the quantity of the utility
consumed, and AAGR, refers to the average annual growth rate in the number of households. The
last term in the third equation shows how future household utility expenditures are related to
current household utility expenditures and the average annual growth rates for prices, quantities,
and the number of households.
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APPENDIX D:
PROCEDURES USED TO EXTRAPOLATE BASE YEAR STANDARD UTILITY
ALLOWANCES TO TARGET YEAR

The SUAs are first developed using the latest available data. Due to the lag between the last year of
available data and the target year (2014), these base year SUAs are then extended to the target year
using a combination of extrapolation procedures that take into account the different growth rates
for prices, quantities, and household formation (explained in Equation 1 and Appendix C).

For example, at the time of writing, data for 2011 was the most recent available from the ACS; for
RECS, it was 2009. The extrapolations address changes in prices, consumption (i.e., quantity such
as kilowatt hours) and household growth expected to take place between these base years and the
2014 target year.

For the household and energy expenditure extrapolations, we felt that it was important to base the
extrapolation procedures on an official Government projection if possible. For the household
procedure, we were able to utilize the Census Bureau’s population projections. To extrapolate
energy expenditures, we relied on EIA’s Short Term Energy Outlook (STEO).*

Extrapolation of Households

The procedure used to extrapolate the number of low-income households by State relies on
national population projections from the Census Bureau to forecast the number of households for
the Nation.”” These household projections are then allocated to income groups and States using a
disaggregation procedure.

To forecast the total number of households for the Nation, we utilized population and household
data from the Current Population Survey (CPS). There are several different sources and definitions
of population and household data; we chose to use the CPS because it provides both data series
using a consistent definition (civilian non-institutionalized population). The historical data for the
series were evaluated and used to develop a regression relationship with households as the
dependent variable and population as the independent variable. Figure D1 depicts the relationship
and shows the linear regression that was estimated. It can be seen that there is a strong relationship
between the two variables.

% EIA also produces the Annual Energy Outlook; however, it lacks the useful regional information provided in the
STEO.

% During the validation of the approaches, we discovered that using a CPI-based approach would be slightly more
accurate and easier to implement than using the STEO to extrapolate expenditures to the target year; as a result, we are
now recommending use of the CPI-based approach.

70 Note that the Census Bureau no longer produces population projections by State.
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Figure D-1: U.S. Households Against U.S. Population: 1980-2012
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The parameters estimated in the regression were then used in conjunction with the Census
Bureau’s projections of the U.S. resident population to extrapolate the number of households.
Because the resident population definitions used in the CPS and in the Census Bureau’s population
projections are slightly different, we computed the growth rates in the population projections and
applied those to the CPS historical data to generate a forecast that is consistent with the underlying
historical data. These CPS-based population forecasts were then used in the regression equation to
estimate total households for the Nation. The results of the calculations are presented in Table D1.

Table D-1: Extrapolation of Total Households for the Nation

Census Extrapolation of Civilian
Resident Annual Noninstitutional Population
Calendar Population Growth
Year Projection Rates Population Households
2012 314,004,465 314,687,369
2013 316,438,601 1.0078 317,126,799 122,515,060
2014 318,892,103 1.0078 319,585,637 123,611,499
2015 321,362,789 1.0077 322,061,696 124,715,617
2016 323,848,670 1.0077 324,552,983 125,826,525

The extrapolated number of total households in the Nation was then apportioned into low-income
households and other households, where low income was defined as having income at or below
150 percent of the poverty line”". Data from the ACS show that low-income households constitute

I 'We defined low-income households as having household income at or below 150 percent of the poverty line. This
figure was used rather than 130 percent—a figure often used to define low-income—because RECS provides a field
that specifies whether or not the household is at 150 percent of the poverty-line. In order to use 130 percent, we would
have had to specify the poverty line for each household size in RECS, compute 130 percent of the poverty line by
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a fairly stable percentage of total households, ranging between 16.5 percent and 18.7 percent
between 2005 and 2011. It is difficult to detect any trend in this percentage over that period, so we
calculated the average for the last years (2009-2011)—18.3 percent—and applied that percentage
to the extrapolated number of total households to produce a forecast for the number of low-
income households in the Nation (shown in Table D2).

Table D-2: Projection of Low-Income Households for the Nation
Low-Income

Year Households
2005 20,042,015
2006 19,241,425
2007 19,372,728
2008 19,258,628
2009 20,938,951
2010 21,474,832
2011 22,441,568
2012 22,139,051
2013 22,400,707
2014 22,601,180
2015 22,803,058

Finally, we allocated the projected number of low-income households to each State using each
State’s historical share of low-income households in the country. Analysis of ACS data indicates
that State shares of low-income households in the country remained fairly constant between 2005
and 2011. Using data for 2009—2011, we computed each State’s average share and then applied
those averages to the forecast number of low-income households in the Nation. The results are
shown in Appendix E.

Extrapolation of Energy Expenditures

To reiterate, we need to extrapolate the energy expenditures to the target year (2014) to take into
account the lag between the vintage year of the most recent data available and the target year. For
the ACS, the vintage of the most recent data available at the time of writing was 2011; for RECS, it
was 2009. The expenditure extrapolations address changes in prices and consumption (i.e., quantity
such as kilowatt-hours) that take place between the vintage year of the data and the target year.

For the household and energy expenditure extrapolations, we felt that it was important to base the
extrapolation procedures on an official Government projection if possible. For the household
procedure, we were able to utilize the Census Bureau’s population projections. To extrapolate
energy expenditures, we relied on EIA’s STEO.™

The latest STEO produces price and consumption forecasts by energy source out to 2014;
however, not all energy sources are covered and some of the forecasts do not provide detail by
geographic region and/or using sector (e.g., residential, commercial, industrial). Therefore, as

household size, and then compare the household income of each observation with the applicable household size low-
income threshold.

72 EIA also produces the Annual Energy Outlook; however, it lacks the useful regional information provided in the
STEO
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explained below, we had to use several different approaches to adapt the forecasts to this effort. In
addition, the forecasts currently do not extend beyond calendar year 2014, which is necessary in
order to compute forecasts for FY 2015. EIA extends the forecasts 1 year with the STEO’s January
release, but we do not know when the States actually revise their SUAs relative to the upcoming
target year. For those States that revise their SUAs prior to January of the preceding target year, the
STEO forecasts will need to be extrapolated 1 year, which we have done.

Electricity

The STEO provides price and consumption forecasts for the residential electricity sector by
Census Division. Growth rates tabulated from these series (shown in Appendix Table F-1) were
used to create different expenditure growth rates using 2009 and 2011 as base years (which
correspond to the last year of available data for RECS and the ACS, respectively).

For example, Appendix Table F-1 shows that residential energy consumption was 256 kilowatt-
hours per day in the Mountain Census Division in 2009, and 260 kilowatt-hours in 2011. For 2014,
the STEO is projecting residential energy consumption for the Mountain Census Division to be
259 Kilowatt-hours per day. Dividing the 2014 value by the 2009 and 2011 wvalues yields
consumption growth rates of 1.012 and 0.996, respectively. In a similar fashion, residential energy
prices were shown to be 10.18 and 10.56 cents per kilowatt-hour in the Mountain Census Division
in 2009 and 2011 respectively. Dividing the 2014 projected residential energy price (11.51) by these
values produces price growth rates of 1.13 and 1.09, respectively. Finally, the expenditure growth
rate for residential electricity is computed by multiplying the respective price and consumption
growth rates. For a 2009 base year (the last year of available data for RECS), the expenditure
growth rate is equal to 1.012 X 1.13, or 1.14. For a 2011 base year, (the last year of available data
for the ACS), the expenditure growth rate is equal to 0.996 X 1.09, or 1.086. These figures are then
applied to the estimated base year SUAs in the States in the Mountain Census Division (Arizona,
Colorado, Idaho, Montana, Nevada, New Mexico, Utah and Wyoming). Dividing the results by the
corresponding household growth rates shown in Appendix D is the final step needed to escalate
the base year estimates; using Colorado as an example, the household growth rate between 2014
and 2009 is projected to be 1.102 and the growth rate between 2014 and 2011 is projected to be
1.021.

Natural Gas

The STEO provides price forecasts for the residential natural gas sector by Census Division but
provides natural gas consumption estimates for the residential sector only for the entire Nation
(shown in Appendix Table F-2). Growth rates tabulated from these series were used to create
different expenditure growth rates using 2009 and 2011 as base years (which correspond to the last
year of available data for RECS and the ACS/SEDS, respectively).

Total Energy

Total energy growth rates needed to construct the LUAs and HCSUAs, were developed using the
electricity and natural gas/other fuels forecasts.
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APPENDIX E: PROJECTED NUMBER OF LOW-INCOME HOUSEHOLDS BY STATE

=
Growth Rates &
S
.
Base Year: 2009 Base Year: 2011 “
2009 2010 2011 2012 2013 2014 2015 2013 2014 2015 2013 2014 2015 E‘\
Alabama 457,501 441,271 462,513 464,974 470,469 474,679 478,919 1.028 1.038 1.047 1.017 1.026 1.035 )
Alaska 26,198 30,347 33,017 30,519 30,880 31,156 31,434 1.179 1.189 1.200 0.935 0.944 0.952 s’"
Arizona 429,197 466,255 497,619 475,128 480,743 485,046 489,378 1.120 1.130 1.140 0.966 0.975 0.983 §~.
Arkansas 287,444 281,439 295,749 295,275 298,765 301,438 304,131 1.039 1.049 1.058 1.010 1.019 1.028 §
California 2,081,798 2,211,618 2,368,938 2,273,043 2,299,908 2,320,480 2,341,217 1105 1115 1125 0.970  0.979  0.988 .
Colorado 290,692 314,514 313,760 313,708 317,416 320,257 323,117 1.092 1.102 1.112 1.012 1.021 1.030 3\2%
Connecticut 166,111 182,442 191,058 184,066 186,242 187,908 189,587 1121 1.131 1.141 0.975 0.984 0.992 [
Delaware 45,355 45,141 47,315 48,431 49,003 49,442 49,883 1.080 1.090 1.100 1.036 1.045 1.054 R
District of Columbia 44,752 42,509 47,654 46,051 46,595 47,012 47,432 1.041 1.051 1.060 0.978 0.987 0.995 &
Florida 1,352,251 1,421,007 1,494,594 1,456,417 1,473,630 1,486,819 1,500,099 1.090 1.100 1.109 0.986 0.995 1.004 T
Georgia 721,120 748,281 791,065 771,426 780,543 787,528 794,563 1.082 1.092 1102 0.987 0.996 1.004 S“
Hawaii 60,457 58,063 65,364 62,755 63,496 64,065 64,637 1.050 1.060 1.069 0.971 0.980 0.989 §
Idaho 114,862 120,259 120,657 121,485 122,921 124,021 125,128 1.070 1.080 1.089 1.019 1.028 1.037 Q
Illinois 820,589 804,360 855,980 847,100 857,112 864,783 872,507 1.045 1.054 1.063 1.001 1.010 1.019 §~
Indiana 460,429 468,285 477,464 480,205 485,880 490,229 494,608 1.055 1.065 1.074 1.018 1.027 1.036 q
lowa 201,991 204,245 207,885 209,738 212,217 214,116 216,029 1.051 1.060 1.069 1.021 1.030 1.039 <
Kansas 185,947 190,974 192,886 194,590 196,890 198,652 200,426 1.059 1.068 1.078 1.021 1.030 1.039 N
Kentucky 421,878 405,906 422,741 427,187 432,236 436,104 439,999 1.025 1.034 1.043 1.022 1.032 1.041 Q\
Louisiana 389,824 396,826 438,780 418,044 422,985 426,770 430,582 1.085 1.095 1.105 0.964 0.973 0.981 :k
Maine 104,757 102,672 112,374 109,156 110,446 111,434 112,430 1.054 1.064 1.073 0.983 0.992 1.000 QQ
Maryland 245,164 256,602 267,033 262,396 265,497 267,873 270,266 1.083 1.093 1.102 0.994 1.003 1.012 §
Massachusetts 357,777 390,677 402,891 392,834 397,477 401,034 404,616 1.111 1121 1.131 0.987 0.995 1.004 §
Michigan 752,34 744,799 770,164 774,360 783,512 790,524 797,585 1.041 1.051 1.060 1.017 1.026 1.036 &
Minnesota 305,128 308,730 312,332 316,339 320,078 322,942 325,827 1.049 1.058 1.068 1.025 1.034 1.043 el
Mississippi 306,008 304,181 315,618 316,166 319,903 322,766 325,649 1.045 1.055 1.064 1.014 1.023 1.032
Missouri 460,235 465,907 476,131 478,881 484,541 488,877 493,244 1.053 1.062 1.072 1.018 1.027 1.036
Montana 70,365 76,200 80,327 77,400 78,314 79,015 79,721 1.113 1.123 1.133 0.975 0.984 0.992
Nebraska 123,601 121,915 126,806 127,156 128,659 129,810 130,970 1.041 1.050 1.060 1.015 1.024 1.033
Nevada 153,193 168,599 186,014 173,098 175,144 176,711 178,290 1.143 1.154 1.164 0.942 0.950 0.958
New Hampshire 61,069 61,908 65,441 64,317 65,077 65,659 66,246 1.066 1.075 1.085 0.994 1.003 1.012
New Jersey 418,278 428,354 448,631 442,146 447,371 451,375 455,407 1.070 1.079 1.082 0.997 1.006 1.015
New Mexico 167,740 178,970 189,483 182,930 185,092 186,748 188,416 1.103 1.113 1.123 0.977 0.986 0.994
New York 1,297,776 1,322,421 1,389,608 1,368,786 1,384,963 1,397,357 1,409,339 1.067 1.077 1.086 0.997 1.006 1.015
North Carolina 772,290 789,246 822,778 813,966 823,586 830,957 838,379 1.066 1.076 1.086 1.001 1.010 1.019
North Dakota 42,716 48,384 47,311 47,240 47,798 48,226 48,656 1.119 1129 1.139 1.010 1.019 1.028
Ohio 880,024 882,920 912,791 913,726 924,525 932,799 941,130 1.051 1.060 1.069 1.013 1.022 1.031
Oklahoma 318,820 313,418 325,121 326,981 330,845 333,806 336,788 1.038 1.047 1.056 1.018 1.027 1.036
Oregon 264,706 279,836 290,642 285,031 288,399 290,980 293,580 1.090 1.099 1.109 0.992 1.001 1.010
Pennsylvania 849,595 872,872 880,849 889,044 899,552 907,602 915,709 1.059 1.068 1.078 1.021 1.030 1.040
Rhode Island 69,753 71,867 75,036 73,955 74,829 75,499 76,173 1.073 1.082 1.092 0.997 1.006 1.015
South Carolina 393,589 400,191 424,285 415,760 420,674 424,439 428,230 1.069 1.078 1.088 0.991 1.000 1.009
South Dakota 61,628 58,042 58,683 60,963 61,683 62,235 62,791 1.001 1.010 1.019 1.051 1.061 1.070
Tennessee 558,131 556,212 575,760 577,178 583,999 589,226 594,489 1.046 1.056 1.065 1.014 1.023 1.033
Texas 1,816,372 1,835,494 1,913,515 1,000,154 1,922,612 1,939,818 1,957,145 1.058  1.068  1.078 1.005  1.014  1.023
Utah 131,545 143,437 149,244 144,730 146,441 147,751 149,071 1.113 1.123 1.133 0.981 0.990 0.999
Vermont 38,927 38,400 36,210 38,823 39,282 39,633 39,987 1.009 1.018 1.027 1.085 1.095 1.104
Virginia 416,465 429,299 441,577 439,512 444,706 448,686 452,694 1.068 1.077 1.087 1.007 1.016 1.025
Washington 368,182 398,874 412,391 402,443 407,199 410,843 414,513 1.106 1.116 1126 0.987 0.996 1.005
West Virginia 186,049 185,114 186,204 190,415 192,666 194,390 196,126 1.036 1.045 1.054 1.035 1.044 1.053
Wisconsin 358,139 369,007 390,297 381,374 385,881 389,335 392,812 1.077 1.087 1.097 0.989 0.998 1.006
Wyoming 30,193 32,451 29,984 31,653 32,027 32,313 32,602 1.061 1.070 1.080 1.068 1.078 1.087
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APPENDIX F:
FORECASTS AND CALCULATED GROWTH RATES
FROM THE SHORT-TERM ENERGY OUTLOOK (STEO)”

73 During the validation of the approaches, we discovered that using a CPI-based approach would be slightly more
accurate and easier to implement than using the STEO to extrapolate expenditures to the target year; as a result, we are
now recommending use of the CPI-based approach.
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Appendix Table F-1: STEO Electricity Forecasts

Calculated Growth Rates

Census Division 2009 2010 2011 2012 2013 2014 2014 + 2009 2014 + 2011

East North Central 500 535 525 514 508 500 1.000 0.952

Residential Electricity East South Central 318 356 336 314 316 316 0.994 0.940
Consumption Alaska and Hawaii 14 14 14 13 13 13 0.929 0.929
(Million Kilowatthours per Day) | Middle Atlantic 353 374 371 362 368 361 1.023 0.973
Mountain 256 256 260 260 263 259 1.012 0.996

New England 126 133 130 128 132 129 1.024 0.992

Pacific Contiguous 401 386 395 395 394 386 0.963 0.977

South Atlantic 948 1029 971 918 926 926 0.977 0.954

West North Central 279 295 291 281 283 278 0.996 0.955

West South Central 543 583 605 569 568 562 1.035 0.929

East North Central 10.93 11.41 11.79 12.01 12.15 12.36 1.131 1.048

Retail Price of Electricity in  |East South Central 9.61 9.58 10.14 10.26 10.46 10.62 1.105 1.047
Residential Sector Alaska and Hawaii 21.31 23.22 27.49 28.73 28.12 27.91 1.310 1.015
(Cents per Kilowatthour) Middle Atlantic 14.84 15.81 15.8 15.33 15.83 16.04 1.081 1.015
Mountain 10.18 10.49 10.56 10.9 11.28 11.51 1.131 1.090

New England 17.47 16.24 15.89 15.75 15.98 16.33 0.935 1.028

Pacific Contiguous 12.15 12.3 12.43 13.08 13.61 13.86 1.141 1.115

South Atlantic 11.32 10.96 11.19 11.36 11.38 11.51 1.017 1.029

West North Central 9.14 9.64 10.12 10.55 10.84 10.94 1.197 1.081

West South Central 11.04 10.67 10.42 10.33 10.84 10.99 0.995 1.055

East North Central 54.65 61.04 61.90 61.73 61.72 61.80 1.131 0.998

Residential Sector Electricity |East South Central 30.56 34.10 34.07 32.22 33.05 33.56 1.098 0.985
Expenditures’ Alaska and Hawaii 2.98 3.25 3.85 3.73 3.66 3.63 1.216 0.943
(Millions of Dollars) Middle Atlantic 52.39 59.13 58.62 55.49 58.25 57.90 1.105 0.988
Mountain 26.06 26.85 27.46 28.34 29.67 29.81 1.144 1.086

New England 22.01 21.60 20.66 20.16 21.09 21.07 0.957 1.020

Pacific Contiguous 48.72 47.48 49.10 51.67 53.62 53.50 1.098 1.090

South Atlantic 107.31 112.78 108.65 104.28 105.38 106.58 0.993 0.981

West North Central 25.50 28.44 29.45 29.65 30.68 30.41 1.193 1.033

West South Central 59.95 62.21 63.04 58.78 61.57 61.76 1.030 0.980

*alculated by Econometrica
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Appendix Table F-2: STEO Natural Gas Farecasts

Calculated Growth Rates

Census Division 2009 2010 2011 2012 2013 2014 2014 + 2009 2014 +2011
Residential Natural Gas
Consumption Total U.S. 13.09 13.10 12.91 11.42 13.22 12.82 0.979 0.993
(Billion Cubic Feet per Day)
East North Central 10.72 10.25 9.81 9.2 9.26 10.36 0.966 1.056
Residential Natural Gas Price |East South Central 13.19 11.43 11.2 11.28 10.98 12.73 0.965 1.137
{Dollars per Thousand Cubic |Middle Atlantic 14.83 13.4 12.88 122 12.62 14.11 0.951 1.095
Feet) Mountain 10.4 9.65 9.39 9.41 9.29 10.22 0.983 1.088
New England 15.04 14.83 14.03 1373 13.92 15.09 1.003 1.076
Pacific Contiguous 10.44 10.35 10.36 2 5 i 10.22 10.6 1.015 1.023
South Atlantic 14.97 13.55 13.61 1371 13.17 15.03 1.004 1.104
West North Central 10.34 9.92 9.88 9.6 9.35 10.37 1.003 1.050
West South Central 11.67 11.05 10.54 11.12 10.65 11.7 1.003 1.110
Alaska’ 10.23 8.89 8.77 8.47 8.88 921 0.900 1.050
Hawaii® 1.891 1.244
East North Central 0.946 1.049
Residential Natural Gas |55t South Central 0.945 1.129
Expenditures’ Middle Atlantic 0.932 1.088
Mountain 0.962 1.081
New England 0.983 1.068
Pacific Contiguous 0.994 1.016
South Atlantic 0.983 1.097
West North Central 0.982 1.042
West South Central 0.982 1.102
Alaska’ 0.882 1.043
Hawaii® 1.852 1.235

Mote: shaded areas with figures in italics represent estimates developed by Econometrica.

*Growth rates were assumed to be equal to Pacific Contiguous for 2013-2014.

*For 2013-2014, growth rates were assumed to be equal to the average annual growth rate from 2009-2012.

*Expenditures were not computed because consumption estimates are not published by Census Division. Expenditure growth rates are the product of the corresponding Census Division

price growth rate and the consumption growth rate for the total U.S.
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ACS AVERAGE UTILITY EXPENDITURES BY
LOW-INCOME HOUSEHOLDS
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Appendix Table G-1: Average Monthly Electricity Costs per Household for All End-Uses

FIPS  State 2005 2006 2007 2008 2009 2010 2011
1 Alabama 118 132 144 152 166 178 178
2 Alaska 103 111 114 108 135 109 116
4 Arizona 103 109 116 123 124 130 133
5 Arkansas 111 124 125 130 129 139 136
6 California 72 80 80 86 84 86 85
8 Colorado 78 89 87 92 87 93 93
9 Connecticut 93 110 121 127 131 131 132
10 Delaware 122 130 147 172 158 162 184
11 District of Columbia 34 104 104 111 126 114 131
12 Florida 121 138 140 143 155 159 153
13 Georgia 116 129 132 138 144 161 168
15 Hawaii 114 124 137 146 144 153 164
16 Idaho 74 79 83 a0 102 a9 100
17 Ilinois 88 88 100 103 104 108 113
18 Indiana 91 a8 102 110 116 118 123
19 lowa 100 100 100 103 102 109 112
20 Kansas 92 98 99 105 108 118 125
21 Kentucky 94 101 108 116 126 133 136
22 Louisiana 132 146 148 158 141 157 158
23 Maine 79 87 94 100 105 98 99
24 Maryland 109 125 142 161 167 165 158
25 Massachusetts 75 89 93 98 97 92 88
26 Michigan 80 92 93 102 105 112 118
27 Minnesota 78 80 85 87 89 92 100
28 Mississippi 126 140 138 150 149 161 160
29 Missouri 97 102 104 109 111 124 134
30 Montana 81 86 90 94 102 91 96
31 Nebraska 85 94 96 93 99 106 115
32 Nevada 107 118 130 133 133 134 134
33 New Hampshire 81 83 89 84 97 98 89
34 New lersey 108 115 122 139 134 147 145
35 New Mexico 76 79 83 93 86 88 91
36 New York 102 109 110 122 117 123 126
37 Morth Carolina 123 124 129 129 138 152 150
38 MNorth Dakota 75 78 73 84 86 83 95
39 Ohio 85 90 94 98 102 110 109

40 Oklahoma 104 119 113 117 119 129 138

a1 Oregon 81 85 91 99 104 105 110

42 Pennsylvania 84 85 89 97 99 105 114

a4 Rhode Island 66 93 77 89 95 94 91

45 South Carolina 129 137 139 143 155 171 171

46 South Dakota 78 86 91 91 101 105 102

a7 Tennessee 114 126 128 139 152 157 166

48 Texas 130 155 149 152 155 155 154

49 Utah 64 71 73 77 81 83 88
50 Vermont 86 93 87 92 93 101 103
51 Virginia 106 112 121 128 141 148 149
53 Washington 88 a5 a9 105 106 106 110
54 West Virginia 87 89 a2 92 100 116 129
55 Wisconsin 90 a9 103 109 110 111 119
56 Wyoming 70 77 80 78 97 86 94

Us Avg 98 108 111 117 120 126 128
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Appendix Table G-2: Average Monthly Natural Gas Costs per Household for All End-Uses

FIPS State 2005 2006 2007 2008 2009 2010 2011
1 Alabama 97 119 110 111 112 116 109
2 Alaska 79 103 143 132 134 106 107
4 Arizona 53 59 62 64 61 60 59
5 Arkansas 89 99 93 109 99 94 88
6 California 46 50 47 51 44 46 46
8 Colorado 77 91 78 85 77 77 70
9 Connecticut 115 122 119 134 132 118 122
10 Delaware 110 126 121 127 127 114 122
11 District of Columbia 107 118 105 105 110 113 100
12 Florida 64 69 68 67 70 72 69
13 Georgia 99 116 102 109 103 107 100
15 Hawaii 57 70 44 87 62 62 68
16 Idaho 63 82 73 80 82 71 73
17 Iinois 112 136 120 131 121 108 104
18 Indiana 102 119 99 115 114 89 94
19 lowa 95 106 102 106 96 96 89
20 Kansas 88 100 99 103 92 89 84
21 Kentucky 92 110 94 102 107 89 92
22 Louisiana 69 77 73 76 68 76 65
23 Maine 82 70 78 89 76 73 89
24 Maryland 99 114 107 124 114 108 108
25 Massachusetts 115 126 125 127 125 108 110
26 Michigan 108 129 115 128 124 114 114
27 Minnesota 107 112 105 116 108 92 100
28 Mississippi 85 105 93 108 95 98 92
29 Missouri 101 112 107 117 108 98 104
30 Montana 80 98 95 104 97 85 90
31 Nebraska 91 105 99 103 100 96 88
32 Nevada 71 76 69 73 70 66 60
33 New Hampshire 113 110 121 115 120 96 109
34 New Jersey 100 117 114 122 129 112 106
35 New Mexico 75 88 84 91 74 73 73
36 New York 99 110 104 111 107 99 101
37 North Carolina 113 122 114 120 110 124 116
38 North Dakota 102 114 107 136 122 113 134
39 Ohio 114 126 111 119 119 100 98

40 Oklahoma 79 89 88 97 87 88 82

41 Oregon 70 79 78 85 86 72 77

42 Pennsylvania 113 126 112 120 122 107 106

44 Rhode Island 107 125 127 128 139 120 126

45 South Carolina 97 110 106 112 104 113 102

46 South Dakota 97 113 103 112 113 102 95

47 Tennessee 84 100 91 91 101 91 89

48 Texas 56 64 63 66 58 63 57

49 Utah 67 85 77 74 75 68 72
50 Vermont 117 92 88 104 119 108 114
51 Virginia 106 117 111 116 108 109 111
53 Washington 70 91 92 93 04 85 92
54 West Virginia 102 124 114 110 117 101 96
55 Wisconsin 102 107 104 116 109 92 92
56 Wyoming 70 96 90 92 100 90 94

US Avg 86 98 91 98 93 87 86
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Appendix Table G-3: Average Annual Household Costs for Other Fuels for All End-Uses

FIPS  State 2005 2006 2007 2008 2009 2010 2011
1 Alabama 509 615 626 630 621 604 653
2 Alaska 1,460 1,633 1,929 2,180 2,024 1,810 2,223
4 Arizona 508 473 492 571 517 517 533
5  Arkansas 524 588 568 558 629 602 633
6 California 418 437 465 519 482 519 588
8 Colorado 525 606 578 636 603 549 682
9 Connecticut 1,216 1,437 1,430 1,687 1,649 1,518 1,795
10  Delaware 897 894 922 1,158 1,147 992 1,044
11  District of Columbia 635 758 632 926 1,367 1,411 791
12 Florida 494 474 547 652 662 596 587
13 Georgia 519 576 595 574 545 621 609
15  Hawaii 468 239 359 451 467 956 557
16 Idaho 528 563 675 799 664 636 677
17 Illinois 745 862 950 1,023 1,014 880 762
18 Indiana 738 849 890 957 906 842 825
19  lowa 771 931 884 1,240 884 934 877
20 Kansas 746 708 617 785 696 783 746
21 Kentucky 551 603 606 687 663 581 683
22 Louisiana 420 573 577 594 489 617 496
23 Maine 1,093 1,296 1,292 1,587 1,569 1,339 1,528
24 Maryland 921 1,051 1,111 1,211 1,220 1,130 1,212
25  Massachusetts 1,214 1,490 1,448 1,828 1,727 1,495 1,751
26 Michigan 854 933 930 1,067 1,076 974 978
27 Minnesota 883 1,005 930 1,310 1,132 1,107 1,176
28 Mississippi 497 606 573 545 644 681 686
29 Missouri 632 597 689 704 729 654 625
30  Montana 694 691 616 771 781 767 747
31 Nebraska 707 732 714 1,062 870 828 1,239
32 Nevada 601 675 640 684 731 702 578
33 New Hampshire 1,146 1,387 1,412 1,780 1,606 1,397 1,671
34 New Jersey 1,162 1,349 1,352 1,519 1,458 1,422 1,580
35  New Mexico 481 509 552 563 548 647 591
36  New York 1,276 1,484 1,499 1,776 1,773 1,520 1,791
37  North Carolina 630 691 728 808 779 758 817
38 North Dakota 827 1,022 962 1,370 1,200 1,146 1,298
39 Ohio 845 866 941 1,093 1,032 940 1,038

40  Oklahoma 474 635 550 575 569 581 671
41 Oregon 484 579 549 714 616 573 618
42 Pennsylvania 994 1,151 1,185 1,394 1,340 1,222 1,473
44 Rhode Island 1,150 1,272 1,426 1,872 1,569 1,421 1,587
45  South Carolina 490 602 656 636 652 648 743
46 South Dakota 808 691 1,011 1,111 928 738 1,122
47 Tennessee 521 552 653 658 659 660 683
48 Texas 432 501 537 526 523 547 522
49 Utah 420 537 490 578 526 514 607
50  Vermont 1,056 1,391 1,340 1,686 1,564 1,402 1,606
51 Virginia 718 829 812 963 912 864 954
53 Washington 557 670 608 804 719 640 790
54 West Virginia 675 722 738 783 855 713 728
55  Wisconsin 829 963 1,021 1,086 1,140 1,052 1,039
56  Wyoming 539 797 634 654 656 580 970
US Avg 855 988 1,016 1,180 1,137 1,038 1,166
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Appendix Table G-4: Average Annual Energy (All Fuels Combined) Costs per Household for All End-

Uses™

FIPS State 2005 2006 2007 2008 2009 2010 2011
1 Alabama 1,989 2,280 2,332 2,445 2,553 2,706 2,660
2 Alaska 1,704 1,935 2,095 2,156 2,697 2,021 2,053
4 Arizona 1,429 1,545 1,619 1,719 1,725 1,764 1,794
5 Arkansas 1,957 2,180 2,092 2,273 2,145 2,246 2,138
6 California 1,181 1,282 1,250 1,359 1,280 1,318 1,303
8 Colorado 1,415 1,585 1,422 1,518 1,486 1,532 1,468
9 Connecticut 1,769 2,001 2,185 2,363 2,384 2,306 2,352
10 Delaware 2,074 2,277 2,418 2,679 2,685 2,574 2,806
11 District of Columbia 1,143 1,387 1,228 1,382 1,664 1,573 1,583
12 Florida 1,535 1,713 1,734 1,773 1,917 1,951 1,871
13 Georgia 1,991 2,188 2,127 2,208 2,213 2,448 2,498
15 Hawaii 1,198 1,284 1,294 1,507 1,390 1,549 1,589
16 Idaho 1,209 1,381 1,419 1,561 1,656 1,578 1,572
17 Illinois 1,793 1,980 1,996 2,096 2,025 1,992 2,038
18 Indiana 1,731 1,924 1,779 2,024 2,065 1,907 2,000
19 lowa 1,804 1,844 1,759 1,858 1,750 1,306 1,771
20 Kansas 1,797 1,999 1,959 2,086 2,030 2,077 2,008
21 Kentucky 1,539 1,665 1,671 1,771 1,907 1,910 1,949
22 Louisiana 1,953 2,173 2,148 2,269 2,033 2,253 2,169
23 Maine 1,547 1,669 1,805 1,956 2,067 1,810 2,009
24 Maryland 1,719 1,947 2,019 2,348 2,381 2,296 2,246
25 Massachusetts 1,496 1,756 1,754 1,944 1,855 1,676 1,675
26 Michigan 1,787 2,071 1,947 2,168 2,187 2,160 2,197
27 Minnesota 1,558 1,584 1,598 1,669 1,637 1,571 1,690
28 Mississippi 2,005 2,412 2,310 2,516 2,418 2,524 2,422
29 Missouri 1,842 1,969 1,948 2,088 2,018 2,084 2,215
30 Meontana 1,469 1,559 1,497 1,563 1,691 1,603 1,621
31 Nebraska 1,624 1,793 1,855 1,791 1,837 1,843 1,897
32 Nevada 1,638 1,844 1,946 2,028 2,011 1,968 1,947
33 New Hampshire 1,734 1,648 1,854 1,819 2,004 1,787 1,861
34 New Jersey 1,794 1,972 2,040 2,241 2,197 2,300 2,238
35 New Mexico 1,469 1,617 1,647 1,737 1,648 1,682 1,701
36 New York 1,665 1,765 1,744 1,914 1,853 1,842 1,908
37 North Carolina 1,951 1,970 2,002 2,040 2,062 2,201 2,215
38 North Dakota 1,308 1,309 1,238 1,598 1,414 1,392 1,533
39 Ohio 1,827 1,959 1,876 2,005 2,030 1,974 1,967
40 Oklahoma 1,827 2,071 1,964 2,046 2,032 2,156 2,179
41 Oregon 1,209 1,277 1,327 1,503 1,525 1,485 1,578
42 Pennsylvania 1,827 1,949 1,858 2,069 2,085 2,014 2,130
44 Rhode Island 1,364 1,780 1,699 1,788 1,972 1,806 1,809
45  South Carolina 1,946 2,035 2,031 2,009 2,225 2,387 2,350
46 South Dakota 1,464 1,609 1,667 1,634 1,792 1,666 1,693
47 Tennessee 1,656 1,828 1,796 1,934 2,001 2,115 2,200
48 Texas 1,799 2,102 2,030 2,085 2,067 2,095 2,032
49 Utah 1,353 1,599 1,560 1,498 1,542 1,545 1,632
50 Vermont 1,782 1,957 1,726 2,039 2,116 2,139 2,307
51 Virginia 1,693 1,792 1,874 1,970 2,068 2,125 2,136
53 Washington 1,210 1,342 1,393 1,470 1,528 1,455 1,540
54  West Virginia 1,655 1,770 1,760 1,733 1,833 1,932 2,014
55 Wisconsin 1,638 1,736 1,738 1,901 1,853 1,755 1,847
56 Wyoming 1,347 1,572 1,578 1,560 1,705 1,538 1,678
US Avg 1,667 1,816 1,811 1,956 1,961 1,938 1,975

74 Note that the estimates in Tables G-1 and G-2 are published on a monthly basis, wheteas the estimates in Table G-3
are published on an annual basis. It is not possible to convert the data in Tables G-1 and G-2 to an annual basis and
then add them to the data in Table G-3 to produce the numbers reported in this table. For example, the figures in
Table G-3 reflect average expenditures by those households who utilize fuels other than or in addition to natural gas
and electricity. Relatively few households, however, fall into this category so simply summing the numbers in the
tables would over-estimate average household expenditures for total energy.

G-5



Methods to Standardige State Standard Utility Allowances

Appendix Table G-5: Average Annual Water/Sewage Costs per Household

US Avg

State

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware

District of Columbia

Florida
Georgia
Hawaii

Idaho

inois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Mebraska
MNevada

MNew Hampshire
New Jersey
MNew Mexico
Mew York
Morth Carolina
Morth Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

2005

306
269
376
317
365
312

321
296
287
147
231
272
243
219
287
265
216
220
284
147
310
312
172
232
269
288
320
314
314
224
277
275
261

2006

336
248
411
344
385
343

301
146
247
289
260
230
301
282
217
226
312
142
327
334
178
248
289
300
348

G-6

2007

341
283
437
353
403
337
203
287
165

149
254
290
268
239
310
292
233
243
331
152
337
330
182
262
286
316
354
339
336
251
315
277
293
435

2008

365
268
462
366
428
367
220
298
190
373
328
433
298
294
303
340
364
339
327
157
282
315
280
250
323
317
241
244
348
167
360
353

318

2009

379
307
485
368
445
370
218
315
208

340
459
313

316
346
373

336
160
278
306
286

335
317
239
246
359
160
359
351
195
284

346
378
377
368
280
339
327
327
482

2010

385
312
499
379
455
377
220
316
214
395
357
524

340
159
288
310

260
339
330
250
255
366
169
380
348
197
304
324
356
392
394
378
288
347

343

Econometrica, Inc.

2011

406
313
513
389
466
408

349
349
243
274
367
175
390
369
207
315
325
367
418
403
392
294
356
325
340
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APPENDIX H:
RECS ADJUSTMENT PARAMETERS FOR ACS”

75 The ACS does not differentiate between heating/cooling end-use expenditures and other energy expenditures [
information that is needed in order to develop SUAs that include heating and cooling expenditures (HCSUAs) and
SUAs that exclude them because they are included in rent or condo fees (LUAs and SUSs). As mentioned previously
there is also evidence that respondents tend to overestimate self-reported utility expenditures. Therefore, it is
necessary to develop adjustment parameters to (1) ensure that heating and cooling expenses are either included in the
development of the HCSUAs or excluded from the other SUAs and (2) account for upward bias in the ACS self-
reported utility expenditure estimates. RECS is the best source for this purpose since it provides expenditure detail on
end-uses and its data are validated against utility company records.

H-1
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Appendix Table H-1: RECS Adjustment Parameters for ACS-Based SUSs and LUAs"®"”

2009 RECS:
2009 ACS: Average Monthly
Average Monthly Energy Expenditures Non-Heating/Non-Cooling Expenses Adjustment Parameters
( for All End-Uses) Paid for Directly for ACS-Based
per Low-Income Household by Low-Income Households Single SUAs and LUAs
RECS
Code  State/Multi-State Group Electricity Gas/Other Total Energy Electricity Gas/Other Total Energy Electricity Gas/Other Total Energy
1 Connecticut, Maine, New Hampshire, Rhode Island, Vermont 111 88 181 85 35 94 76% 40% 52%
2 Massachusetts 97 80 155 56 36 77 58% 45% 50%
3 New York 117 61 154 62 41 84 53% 67% 54%
4 New Jersey 134 67 183 80 35 105 60% 52% 58%
5 Pennsylvania 99 86 174 74 45 92 75% 52% 53%
6 Illinois 104 74 169 57 30 78 55% 41% 46%
7 Indiana, Ohio 116 67 172 67 20 80 58% 30% 46%
8 Michigan 105 86 182 66 29 85 63% 34% 47%
9 Wisconsin 110 57 154 66 25 82 60% 44% 53%
10 lowa, Minnesota, North Dakota, South Dakota 94 58 139 56 23 66 60% 40% 47%
11 Kansas, Nebraska 104 68 163 63 26 82 61% 38% 50%
12 Missouri 102 78 169 68 25 80 67% 33% 47%
13 Virginia 141 45 172 79 23 86 56% 50% 50%
14 Delaware, District of Columbia, Maryland, West Virginia 138 58 179 87 27 99 63% 46% 56%
15 Georgia 144 48 184 82 28 94 57% 59% 51%
16 North Carolina, South Carolina 144 39 176 82 25 87 57% 65% 49%
17 Florida 155 12 160 89 23 93 57% 195% 58%
18 Alabama, Kentucky, Mississippi 119 58 169 79 24 89 66% 41% 53%
19 Tennessee 152 33 174 77 15 80 51% 46% 46%
20 Arkansas, Louisiana, Oklahoma 134 51 177 69 23 81 52% 46% 46%
21 Texas 155 28 172 77 27 91 50% 93% 53%
22 Colorado 87 48 124 42 17 51 48% 36% 41%
23 Idaho, Montana, Utah, Wyeming 93 54 135 68 13 68 73% 25% 50%
24 Arizona 124 3 144 61 35 81 49% 112% 57%
25 Nevada, New Mexico 109 52 152 58 24 78 53% 46% 52%
26 California 84 30 107 44 22 62 52% 74% 58%
27 Alaska, Hawaii, Oregon, Washington 132 39 160 74 31 83 56% 79% 52%

76 For the SUSs and LUAs, the adjustment parameters remove heating and cooling expenses from the ACS estimates.
For each fuel type, the parameter is defined as the ratio between non-heating/non-cooling enetgy expenditures
estimated using 2009 RECS data and the corresponding total energy expenditures estimated using 2009 ACS data. The
parameter essentially converts the ACS data into RECS equivalents, addressing at the same time any potential upward
bias in the ACS estimates because they are based on household recall.

77 Slight differences in the computations may exist due to rounding,.
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Appendix Table H-2: RECS Adjustment Parameters for ACS-Based HCSUAs"®"®

RECS
Code State/Multi-State Group

1 Connecticut, Maine, New Hampshire, Rhode Island, Vermont
2 Massachusetts

3 New York

4 New lersey

5 Pennsylvania

6 Illinois

7 Indiana, Ohio

8 Michigan

9 Wisconsin

10 lowa, Minnesota, North Dakota, South Dakota
11 Kansas, Nebraska

12 Missouri

13 Virginia

14 Delaware, District of Columbia, Maryland, West Virginia
15 Georgia

16 North Carolina, South Carolina

17 Florida

18 Alabama, Kentucky, Mississippi

19 Tennessee

20 Arkansas, Louisiana, Oklahoma

21 Texas

22 Colorado

23 Idaho, Montana, Utah, Wyoming

24 Arizona

25 Nevada, New Mexico

26 California

27 Alaska, Hawaii, Oregon, Washington

Adjustment Parameters
for ACS-Based HCSUA

2009 Acs®

181
155
154
183
174
169
172
182
154
139
163
169
172
179
184
176
160
169
174
177
172
124
135
144
152
107
160

2009 RECS®

192
166
170
185
150
148
133
156
135
117
134
128
143
152
146
131
136
141
122
119
136

88
111
121
119

84
111

Ratio

1.07
1.08
1.10
1.01
0.86
0.88
0.77
0.86
0.87
0.84
0.82
0.76
0.83
0.85
0.79
0.74
0.85
0.83
0.70
0.67
0.79
0.71
0.82
0.84
0.78
0.78
0.70

*Average Monthly Energy Expenditures (All Fuels Combined) of Low-lncome Households

U&verage Manthly Energy Expenditures (All Fuels Combined) Paid Directly by Low-Income Households Who Have Heating/Cooling Expenses

8 For the HCSUAs, the adjustment parameter ensures that the expenditure estimates only represent households that
have heating/cooling expenses. This adjustment is necessary because the average energy expenditure tabulations based
solely on the ACS data include households that both have heating and cooling expenses and do not have heating and
cooling expenses. The parameter is defined as the ratio between total energy expenditures of low-income households
that have heating and cooling expenses—tabulated using 2009 RECS data—and total average energy expenditures of
all low-income households—tabulated using 2009 ACS data. The parameter essentially converts the ACS data into
RECS equivalents, addressing at the same time any potential upward bias in the ACS estimates due to the fact that they

are based on customer recall.

79 Slight differences in the computations may exist due to rounding.



Methods to Standardize State Standard Utility Allowances Econometrica, In.

APPENDIX I[:
USE OF ACS TO COMPUTE SINGLE UTILITY STANDARDS AND LIMITED UTILITY
ALLOWANCES
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Appendix Table I-1: Development of 2014 ACS-Based SUS for Electricity®

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii

Idaho

Ilinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Census Division
East South Central
Alaska

Mountain

West South Central
Pacific Contiguous
Mountain

New England
South Atlantic
South Atlantic
South Atlantic
South Atlantic
Hawaii

Mountain

East North Central
East North Central
West North Central
West North Central
East South Central
West South Central
New England
South Atlantic

New England

East North Central
West North Central
East South Central
West North Central
Mountain

West North Central
Mountain

New England
Middle Atlantic
Mountain

Middle Atlantic
South Atlantic
West North Central
East North Central
West South Central
Pacific Contiguous
Middle Atlantic
New England
South Atlantic
West North Central
East South Central
West South Central
Mountain

New England
South Atlantic
Pacific Contiguous
South Atlantic

East North Central
Mountain

RECS_Code
18
27
24
20
26
22

1
14
14
17
15
27
23

6

7
10
11
18
20

1
14

2

8
10
18
12
23
11
25

1

a
25

3
16
10

7
20
27

5

1
16
10
19
21
23

1
13
27
14

9
23

2011 ACS’
178
116
133
136
85
93
132
184
131
153
168
164
100
113
123
112
125
136
158
a9
158
88
118
100
160
134
9%
115
134
89
145
91
126
150
95
109
138
110
114
91
171
102
166
154
883
103
149
110
129
119
94

RECS
Adjustment
Parameter’

66%
56%
49%
52%
52%
48%
76%
63%
63%
57%
57%
56%
73%
55%
58%
60%
61%
66%
52%
76%
63%
58%
63%
60%
66%
67%
73%
61%
53%
76%
60%
53%
53%
57%
60%
58%
52%
56%
75%
76%
57%
60%
51%
50%
73%
76%
56%
56%
63%
60%
73%

C=AxB

2011
Non-Heating /
Non-Cooling
Expenditures
117
65
65
70
a4
45
100
115
82
88
96
92
74
62
71
67
76
89
82
75
99
51
74
59
105
89
70
70
71
68
87
48
67
85
57
63
71
62
86
69
98
61
84
77
65
78
84
62
81
71
69

2014
Expenditure
Growth
Rate’
0.98
0.94
1.08
0.98
1.09
1.09
1.02
0.98
0.98
0.98
0.98
0.94
1.09
1.00
1.00
1.03
1.03
0.98
0.98
1.02
0.98
1.02
1.00
1.03
0.98
1.03
1.09
1.03
1.08
1.02
0.99
1.09
0.99
0.98
1.03
1.00
0.98
1.08
0.99
1.02
0.98
1.03
0.98
0.98
1.09
1.02
0.98
1.09
0.98
1.00
1.09

Household
Growth
Rate’
1.02
0.94
0.97
1.02
0.98
1.01
0.99
1.03
0.99
0.99
0.98
0.97
1.01
1.01
1.03
1.03
1.02
1.03
0.97
0.99
1.00
0.99
1.03
1.04
1.03
1.03
0.99
1.04
0.95
1.00
1.00
0.98
1.01
1.01
1.02
1.02
1.02
0.99
1.02
1.00
1.00
1.06
1.02
1.01
1.00
1.11
1.01
0.99
1.04
1.00
1.03

F=(CxD)/E

2014
Electricity
SUA
113
65
73
68
49
48
103
110
81
87
95
89
79
61
69
67
76
86
83
77
97
53
72
59
101
90
77
69
81
69
86
54
66
83
58
62
68
67
83
71
95
59
81
74
70
72
81
68
76
71
73

? Tabulated from the 2011 ACS and shown in Appendix Table G-1.

® From Appendix Table H-1.
© From Appendix Table F-1

 From Appendix Table E-1

80 Slight differences may exist due to rounding.
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Appendix Table |-2: Development of 2014 ACS-Based Natural Gas / Other Fuel SUS®

A B C=AxB D E F=(CxD)/E
2011 2014
RECS Non-Heating / Expenditure Household 2014
Adjustment Non-Cooling Growth Growth NG f OF

FIPS State Census Division RECS_Code 2011 ACS’ Paran'le':erb Expenditures Rate’ Ral:eIj SUA
1 Alabama East South Central 18 109 41% 45 1.13 1.02 50
2 Alaska Alaska 27 107 79% 85 " 1.04 0.94 94
4 Arizona Mountain 24 59 112% 66 1.08 0.97 73
5 Arkansas West South Central 20 88 46% 40 1.10 1.02 44
6 California Pacific Contiguous 26 46 74% 34 1.02 0.98 35
8 Colorado Mountain 22 70 36% 25 1.08 1.01 27
9 Connecticut New England 1 122 40% 49 1.07 0.99 53
10 Delaware South Atlantic 14 122 46% 56 1.10 1.03 60
11 District of Columbia  South Atlantic 14 100 46% 46 1.10 0.99 51
12 Florida South Atlantic 17 69 195% 135 1.10 0.99 149
13 Georgia South Atlantic 15 100 59% 59 1.10 0.98 66
15 Hawaii Hawaii 27 68 79% 53 " 1.24 0.97 68
16 Idaho Mountain 23 73 25% 18 1.08 1.01 19
17 lllinois East North Central 6 104 41% 42 1.05 1.01 44
18 Indiana East North Central 7 94 30% 28 1.05 1.03 28
19 lowa West North Central 10 89 40% 35 1.04 1.03 36
20 Kansas West North Central 11 84 38% 32 1.04 1.02 32
21 Kentucky East South Central 18 92 41% 38 1.13 1.03 41
22 Louisiana West South Central 20 65 46% 30 1.10 0.97 34
23 Maine New England 1 89 40% 36 1.07 0.99 39
24 Maryland South Atlantic 14 108 46% 50 1.10 1.00 55
25 Massachusetts New England 2 110 45% 50 1.07 0.99 54
26 Michigan East North Central 8 114 34% 39 1.05 1.03 40
27 Minnesota West North Central 10 100 40% 40 1.04 1.04 40
28 Mississippi East South Central 18 92 41% 38 1.13 1.03 41
29 Missouri West North Central 12 104 33% 34 1.04 1.03 34
30 Montana Mountain 23 90 25% 22 1.08 0.99 24
31 Nebraska West North Central 11 88 38% 33 1.04 1.04 34
32 Nevada Mountain 25 60 46% 27 1.08 0.95 31
33 New Hampshire New England 1 109 40% 44 1.07 1.00 a7
34 New Jersey Middle Atlantic 4 106 52% 55 1.09 1.00 60
35 New Mexico Mountain 25 73 46% 33 1.08 0.98 37
36 New York Middle Atlantic 3 101 67% 68 1.09 1.01 73
37 North Carolina South Atlantic 16 116 65% 75 1.10 1.01 82
38 North Dakota West North Central 10 134 40% 53 1.04 1.02 55
39 Chio East North Central 7 98 30% 29 1.05 1.02 30
40 Oklahoma West South Central 20 82 46% 37 1.10 1.02 41
41 Oregon Pacific Contiguous 27 77 79% 61 1.02 0.99 62
42 Pennsylvania Middle Atlantic 5 106 52% 55 1.09 1.02 58
44 Rhode Island New England 1 126 40% 51 1.07 1.00 54
45 South Carolina South Atlantic 16 102 65% 66 1.10 1.00 72
46 South Dakota West North Central 10 95 40% 38 1.04 1.06 37
47 Tennessee East South Central 19 89 46% 41 1.13 1.02 45
48 Texas West South Central 21 57 93% 53 1.10 1.01 58
49 Utah Mountain 23 72 25% 18 1.08 1.00 19
50 Vermeont New England 1 114 40% 46 1.07 1.11 a4
51 Virginia South Atlantic 13 111 50% 55 1.10 1.01 60
53 Washington Pacific Contiguous 27 92 79% 73 1.02 0.99 75
54 West Virginia South Atlantic 14 96 46% 44 1.10 1.04 a7
55 Wisconsin East North Central 9 92 44% 40 1.05 1.00 42
56 Wyoming Mountain 23 94 25% 23 1.08 1.03 24

? Tabulated from the 2011 ACS and shown in Appendix Table G-2.
* From Appendix Table H-1.

* From Appendix Table F-2

? From Appendix Table E-1

81 Slight differences may exist due to rounding.
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Appendix Table I-3: Development of Energy Component of ACS-Based LUA®

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii

Idaho

Illinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Census Division
East South Central
Alaska

Mountain

West South Central
Pacific Contiguous
Mountain

New England
South Atlantic
South Atlantic
South Atlantic
South Atlantic
Hawaii

Mountain

East North Central
East North Central
West North Central
West North Central
East South Central
West South Central
New England
South Atlantic

New England

East North Central
West North Central
East South Central
West North Central
Mountain

West North Central
Mountain

New England
Middle Atlantic
Mountain

Middle Atlantic
South Atlantic
West North Central
East North Central
West South Central
Pacific Contiguous
Middle Atlantic
New England
South Atlantic
West North Central
East South Central
West South Central
Mountain

New England
South Atlantic
Pacific Contiguous
South Atlantic

East North Central
Mountain

RECS_Code

18
27
24
20
26
22
1
14
14
17
15
27
23
6
7
10
11
18
20
1
14
2
8
10
18
12
23
11
25
1
a4
25
3
16
10
7
20
27
5
1
16
10
19
21
23
1
13
27
14
9
23

2011 ACS’

222
171
149
178
109
122
196
234
132
156
208
132
131
170
167
148
175
162
181
167
187
140
183
141
202
185
135
158
162
155
187
142
159
185
128
164
182
131
178
151
196
141
183
169
136
192
178
128
168
154
140

RECS
Adjustment

Parameter’

53%
52%
57%
46%
58%
41%
52%
56%
56%
58%
51%
52%
50%
46%
46%
47%
50%
53%
46%
52%
56%
50%
47%
47%
53%
47%
50%
50%
52%
52%
58%
52%
54%
49%
47%
46%
46%
52%
53%
52%
49%
47%
46%
53%
50%
52%
50%
52%
56%
53%
50%

C=AxB

2011

Expenditures

117
89
84
81
63
50

102

130
73
90

107
69
66
78
77
70
88
86
83
87

104
70
86
67

107
87
68
80
84
81

107
73
86
91
60
76
83
68
94
79
96
67
84
90
69

100
89
66
93
82
71

Rate

D

2014
Non-Heating / Expenditure

Non-Cooling Growth

c

1.01
1.06
1.12
1.01
1.08
1.07
1.05
0.99
1.03
1.06
1.04
1.08
1.07
1.01
0.98
1.00
1.01
1.00
1.04
1.05
1.02
1.05
0.99
1.00
0.99
1.01
1.10
1.00
1.14
1.04
1.02
1.11
1.03
1.02
1.02
0.99
1.00
1.06
1.00
1.04
1.02
0.98
1.01
1.02
1.09
0.94
1.02
1.06
0.98
1.02
1.05

Household
Growth

Rate”

1.02
0.94
0.97
1.02
0.98
1.01
0.99
1.03
0.99
0.99
0.98
0.97
1.01
1.01
1.03
1.03
1.02
1.03
0.97
0.99
1.00
0.99
1.03
1.04
1.03
1.03
0.99
1.04
0.95
1.00
1.00
0.98
1.01
1.01
1.02
1.02
1.02
0.99
1.02
1.00
1.00
1.06
1.02
1.01
1.00
1.11
1.01
0.99
1.04
1.00
1.03

F=(CxD)/E

2014
LuAa
115
100
97
81
70
53
108
125
76
96
113
76
70
78
74
68
87
83
89
93
106
74
82
64
103
85
76
76
101
85
110
83
89
92
61
74
82
73
92
82
98
61
83
90
75
85
90
71
88
83
72

? Tabulated from the 2011 ACS and shown in Appendix Table G-4.

® From Appendix Table H-1.

¢ Calculated for each state as: (2014 Electricity SUA + 2014 Natural Gas_Other Fuel SUA) + (2011 Electricity SUA + 2011 Natural Gas_Other Fuel SUA)

9 From Appendix Table E-1

82 Slight differences may exist due to rounding.
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APPENDIX J:
USE OF RECS TO COMPUTE SINGLE UTILITY STANDARDS AND LIMITED UTILITY
ALLOWANCES

J-1
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Appendix Table J-1: Development of 2014 RECS-Based SUA for Electricity®

A B c D=(AxB)/C
2009 RECS: 2009 - 2014
Non-Heating / Non-Cooling Expenditure Household 2014
Electricity Expenditures Growth Growth Electricity
FIPS  State Census Division RECS_Code Paid Directly by Occupant’ Rate” Rate’ suA
1 Alabama East South Central 18 79 1.10 1.05 83
2 Alaska Alaska 27 74 " 1.22 1.22 74
4 Arizona Mountain 24 61 1.14 1.14 61
5 Arkansas West South Central 20 69 1.03 1.06 68
6 California Pacific Contiguous 26 44 1.10 1.12 43
8 Colorado Mountain 22 42 1.14 1.11 43
9 Connecticut New England 1 85 0.96 1.13 72
10 Delaware South Atlantic 14 87 0.99 1.11 78
11 District of Columbia  South Atlantic 14 87 0.99 1.07 80
12 Florida South Atlantic 17 89 0.99 1.10 80
13 Georgia South Atlantic 15 82 0.99 1.10 74
15 Hawaii Hawaii 27 74 " 1.22 1.07 84
16 Idaho Mountain 23 68 1.14 1.10 71
17 Illinois East Morth Central 6 57 1.13 1.06 61
18 Indiana East Morth Central 7 67 1.13 1.07 71
19 lowa West North Central 10 56 1.19 1.06 63
20 Kansas West North Central 11 63 1.19 1.07 70
21 Kentucky East South Central 18 79 1.10 1.04 83
22 Louisiana West South Central 20 69 1.03 1.10 65
23 Maine New England 1 85 0.96 1.07 76
24 Maryland South Atlantic 14 87 0.99 1.10 78
25 Massachusetts New England 2 56 0.96 1.14 47
26 Michigan Fast North Central 3 66 1.13 1.05 70
27 Minnesota West North Central 10 56 1.19 1.06 63
28 Mississippi East South Central 18 79 1.10 1.05 82
29 Missouri West North Central 12 68 1.19 1.08 76
30 Meontana Mountain 23 68 1.14 1.10 71
31 Nebraska West North Central 11 63 1.19 1.04 72
32 Nevada Mountain 25 58 1.14 1.16 57
33 New Hampshire New England 1 85 0.96 1.09 74
34 New Jersey Middle Atlantic 4 80 1.11 1.09 81
35 New Mexico Mountain 25 58 1.14 1.12 59
36 New York Middle Atlantic 3 62 1.11 1.08 64
37 North Carolina South Atlantic 16 82 0.99 1.08 76
38 North Dakota West North Central 10 56 1.19 1.12 60
39 Ohio East North Central 7 67 1.13 1.07 71
40 Oklahoma West South Central 20 69 1.03 1.06 68
41 Oregon Pacific Contiguous 27 74 1.10 1.11 73
42 Pennsylvania Middle Atlantic 5 74 1.11 1.08 76
44 Rhode Island New England 1 85 0.96 1.11 73
45 South Carolina South Atlantic 16 82 0.99 1.08 75
46 South Dakota West North Central 10 56 1.19 1.02 66
47 Tennessee East South Central 19 77 1.10 1.06 80
48 Texas West South Central 21 77 1.03 1.07 74
49 Utah Mountain 23 68 1.14 1.11 70
50 Vermont New England 1 85 0.96 1.03 79
51 Virginia South Atlantic 13 79 0.99 1.09 72
53 Washington Pacific Contiguous 27 74 1.10 1.13 72
54 West Virginia South Atlantic 14 87 0.99 1.05 82
55 Wisconsin East Morth Central 9 66 1.13 1.08 69
56 Wyoming Mountain 23 68 1.14 1.11 71

? Tabulated from the 2009 RECS and shown in Appendix Table H-1.
® From Appendix Table F-1
 From Appendix Table E-1

83 Slight differences may exist due to rounding.
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Appendix Table J-2: Development of 2014 RECS-Based Natural Gas / Other Fuel SUA®

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii

Idaho

Ilinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carelina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Census Division
East South Central
Alaska

Mountain

West South Central
Pacific Contiguous
Mountain

New England
South Atlantic
South Atlantic
South Atlantic
South Atlantic
Hawaii

Mountain

East North Central
East North Central
West North Central
West North Central
East South Central
West South Central
New England
South Atlantic

New England

East North Central
West North Central
East South Central
West North Central
Mountain

West North Central
Mountain

New England
Middle Atlantic
Mountain

Middle Atlantic
South Atlantic
West North Central
East North Central
West South Central
Pacific Contiguous
Middle Atlantic
New England
South Atlantic
West North Central
East South Central
West South Central
Mountain

New England
South Atlantic
Pacific Contiguous
South Atlantic

East North Central
Mountain

RECS_Code
18
27
24
20
26
22

1
14
14
17
15
27
23

6

7
10
11
18
20

1
14

2

8
10
18
12
23
11
25

1

4
25

3
16
10

7
20
27

5

16
10
19
21
23
1
13
27
14
9
23

Non-Heating / Non-Cooling
Natural Gas / Other Fuel Expenditures
Paid Directly by Occupant”

A

2009 RECS:

24
31
35
23
22
17
35
27
27
23
28
31
13
30
20
23
26
24
23
35
27
36
29
23
24
25
13
26
24
35
35
24
41
25
23
20
23
31
45
35
25
23
15
27
13
35
23
31
27
25
13

2009 - 2014
Expenditure
Growth
Rate”
0.95
0.88
0.96
0.98
0.99
0.96
0.98
0.98
0.98
0.98
0.98
1.85
0.96
0.95
0.95
0.98
0.98
0.95
0.98
0.98
0.98
0.98
0.95
0.98
0.95
0.98
0.96
0.98
0.96
0.98
0.93
0.96
0.93
0.98
0.98
0.95
0.98
0.99
0.93
0.98
0.98
0.98
0.95
0.98
0.96
0.98
0.98
0.99
0.98
0.95
0.96

Econometrica, Inc.

Household
Growth
Rate”
1.05
1.22
1.14
1.06
1.12
1.11
1.13
1.11
1.07
1.10
1.10
1.07
1.10
1.06
1.07
1.06
1.07
1.04
1.10
1.07
1.10
1.14
1.05
1.06
1.05
1.08
1.10
1.04
1.16
1.09
1.09
1.12
1.08
1.08
1.12
1.07
1.06
1.11
1.08
1.11
1.08
1.02
1.06
1.07
1.11
1.03
1.09
1.13
1.05
1.08
1.11

D=(AxB)/C

2014
NG / OF
SUA
21
22
29
22
19
15
31
24
25
21
25
53
12
27
17
22
24
22
21
32
24
31
26
22
21
23
12
24
20
32
30
20
a5
23
20
18
22
27
39
31
23
23
14
24
12
34
20
27
25
22
12

? Tabulated from the 2009 RECS and shown in Appendix Table H-1.

* From Appendix Table F-1

 From Appendix Table E-1

84 Slight differences may exist due to rounding.
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State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii

Idaho

Ilinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carelina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Appendix Table J-3: Development of RECS-Based LUA®®

Census Division
East South Central
Alaska

Mountain

West South Central
Pacific Contiguous
Mountain

New England
South Atlantic
South Atlantic
South Atlantic
South Atlantic
Hawaii

Mountain

East North Central
East North Central
West North Central
West North Central
East South Central
West South Central
New England
South Atlantic

New England

East North Central
West North Central
East South Central
West North Central
Mountain

West North Central
Mountain

New England
Middle Atlantic
Mountain

Middle Atlantic
South Atlantic
West North Central
East North Central
West South Central
Pacific Contiguous
Middle Atlantic
New England
South Atlantic
West North Central
East South Central
West South Central
Mountain

New England
South Atlantic
Pacific Contiguous
South Atlantic

East North Central
Mountain

RECS_Code
18
27
24
20
26
22

1
14
14
17
15
27
23

6

7
10
11
18
20

1
14

2

8
10
18
12
23
11
25

1

4
25

3
16
10

7
20
27

5

16
10
19
21
23
1
13
27
14
9
23

Non-Heating / Non-Cooling

Paid Directly by Occupant”

A

2009 RECS:

Total Fuel Expenditures

88
83
81
81
62
51
94
99
99
93
94
83
68
78
80
66
82
89
81
94
99
77
85
66
89
80
68
82
78
94
105
78
84
87
66
80
81
83
92
94
87
66
80
91
68
94
86
83
99
82
68

2009 - 2014
Expenditure
Growth
Rate”
1.02
0.92
0.94
0.96
0.95
0.99
0.85
0.89
0.92
0.90
0.90
1.31
1.01
1.01
1.02
1.07
1.05
1.02
0.93
0.90
0.90
0.85
1.02
1.07
1.01
1.06
1.01
1.09
0.94
0.89
0.97
0.98
0.96
0.92
1.01
1.02
0.97
0.96
0.96
0.87
0.92
111
1.01
0.95
1.00
0.94
0.91
0.95
0.95
1.00
1.01

Econometrica, Inc.

Household
Growth
Rate”
1.05
1.22
1.14
1.06
1.12
1.11
1.13
1.11
1.07
1.10
1.10
1.07
1.10
1.06
1.07
1.06
1.07
1.04
1.10
1.07
1.10
1.14
1.05
1.06
1.05
1.08
1.10
1.04
1.16
1.09
1.09
1.12
1.08
1.08
1.12
1.07
1.06
1.11
1.08
1.11
1.08
1.02
1.06
1.07
1.11
1.03
1.09
1.13
1.05
1.08
1.11

D=(AxB)/C

2014
LUA
87
63
67
74
52
46
71
80
86
76
77
102
63
74
76
66
81
87
69
20
a1
58
83
66
86
78
62
85
64
77
94
69
74
74
60
77
74
72
82
74
73
72
76
a1
61
86
72
69
90
76
62

? Tabulated from the 2009 RECS and shown in Appendix Table H-1.

* Calculated for each state as: (2014 Electricity SUA + 2014 Natural Gas_Other Fuel SUA) + (2009 Electricity SUA + 2009 Natural Gas_Other Fuel SUA)

 From Appendix Table E-1

85 Slight differences may exist due to rounding.
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APPENDIX K:
USE OF THE ACS TO COMPUTE WATER/SEWAGE/TRASH EXPENDITURES BY LOW-
INCOME HOUSEHOLDS

K-1
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Appendix Table K-1: Average Monthly Expenditures for Water/Sewage/Trash®

State

Alabama
Alaska

Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida

Georgia

Hawaii

Idaho

lllinois

Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio

Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
south Dakota
Tennessee
Texas

Utah

Vermont

Virgini
Washington
West Virginia
Wisconsin

Wyoming

A B [+ D E=(AxBxC)+D
Average Monthly
2011 ACS Water and Historical ACS Growth Rates Household ‘Water/Sewage/Trash
Sewage Expenditures by Escalation Adjustment for Water and Sewage Expenditures Growth Expenditures by
Low-Income Households’ for Trash Expenditures" by Low-Income Households® Rate’ Low-Income Households
Monthly 2011 2009/2006 2010/2007 2011/2008 Average 2014/2011 2014

34 1.35 1.13 113 111 1.12 1.02 50
26 1.35 1.24 1.10 1.17 1.17 0.94 44
43 1.35 118 1.14 111 114 0.97 68
32 1.35 1.07 1.07 1.06 1.07 1.02 46
39 1.35 1.16 113 1.09 1.13 0.98 60
34 1.35 1.08 1.12 1.11 1.10 1.01 50
20 1.35 111 1.08 1.07 1.09 0.99 29
28 1.35 1.19 1.10 113 1.14 1.03 42
19 1.35 1.04 1.30 1.21 1.18 0.99 31
34 1.35 111 1.09 1.10 1.10 0.99 51
31 1.35 1.09 1.11 1.14 111 0.98 47
42 1.35 1.24 1.46 1.18 1.29 0.97 76
27 1.35 1.15 1.16 1.07 1.12 1.01 40
27 1.35 1.08 1.11 1.11 1.10 1.01 40
29 1.35 117 1.19 1.15 117 1.03 44
32 1.35 111 1.16 1.12 1.13 1.03 47
35 1.35 1.09 1.13 1.15 1.12 1.02 52
32 1.35 1.18 1.16 115 1.17 1.03 50
30 1.35 112 1.12 1.10 111 0.97 47
13 1.35 1.09 1.06 0.98 1.05 0.99 18
25 1.35 1.13 1.14 1.05 1.10 1.00 37
27 1.35 1.06 1.07 1.02 1.05 0.99 38
26 1.35 1.10 1.08 1.10 110 1.03 37
22 1.35 1.09 1.09 1.05 1.07 1.04 30
29 1.35 111 1.09 1.08 1.09 1.03 42
29 1.35 112 1.13 1.10 1.12 1.03 43
20 1.35 1.10 1.07 1.01 1.06 0.99 29
23 1.35 1.09 1.05 1.12 1.09 1.04 32
31 1.35 1.15 1.11 1.05 1.10 0.95 48
15 1.35 1.13 1.11 1.05 1.10 1.00 22
32 1.35 1.10 1.13 1.08 110 1.00 48
31 1.35 1.05 1.05 1.04 1.05 0.98 44
17 1.35 1.10 1.08 1.09 1.09 1.01 25
26 1.35 1.14 1.16 114 1.15 1.01 40
27 1.35 1.04 1.13 1.07 1.08 1.02 39
31 1.35 1.15 1.13 1.09 1.12 1.02 45
35 1.35 1.09 1.11 113 1.11 1.02 51
34 1.35 111 1.16 111 1.13 0.99 52
33 1.35 114 1.12 1.10 112 1.02 48
24 1.35 112 1.15 1.05 111 1.00 37
30 1.35 1.13 1.10 1.10 1.11 1.00 44
27 1.35 115 113 1.05 111 1.06 38
28 1.35 1.17 1.13 1.06 1.12 1.02 42
44 1.35 111 1.12 113 1.12 1.01 65
32 1.35 1.14 1.11 1.04 1.09 1.00 48
13 1.35 1.08 1.00 1.04 1.04 111 16
30 1.35 113 1.16 1.13 1.14 1.01 46
40 1.35 112 1.12 1.12 1.12 0.99 61
35 1.35 1.17 1.11 1.05 1.11 1.04 51
23 1.35 111 114 1.09 111 1.00 35
29 1.35 1.06 1.16 1.01 1.08 1.03 40

? Tabulated from the 2011 ACS and shown in Appendix Table G-5.
? Calculated at the national level as total 2011 expenditures for water/sewage/trash from the CEX divided by total 2011 expenditurs for water/sewage from the ACS.

 Tabulated from the ACS, various years.

< From Appendix Table E-1

8 Slight differences may exist due to rounding.

K-2
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APPENDIX L:
COMPUTATION OF TELEPHONE UTILITY ALLOWANCES
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Appendix Table L-1: PCE Data for Landline Telephone Services
From BEA’s Detailed NIPA Table 2.4.5U ($ Millions)

Local Long-Distance
Charges Charges Total
(Line 277) (Line 278) Charges
1975 9,119 8,622 17,741
1976 10,193 9,636 19,829
1977 11,086 10,479 21,565
1978 12,272 11,602 23,874
1979 13,218 12,499 25,717
1980 14,064 13,510 27,574
1981 15,868 15,021 30,889
1982 18,048 17,092 35,140
1983 20,017 18,622 38,639
1984 22,129 19,657 41,786
1985 23,994 21,883 45,877
1986 25,866 23,222 49,088
1987 26,846 24,791 51,637
1988 27,219 26,580 53,799
1989 28,313 28,470 56,783
1990 29,484 28,972 58,456
1991 30,704 30,211 60,915
1992 32,226 33,907 66,133
1993 33,809 34,776 68,585
1994 35,834 36,936 72,770
1995 37,793 36,100 73,893
1996 40,408 38,628 79,036
1997 43,313 44,130 87,443
1998 46,872 44,753 91,625
1999 51,060 44,736 95,796
2000 55,856 41,780 97,636
2001 60,215 36,602 96,817
2002 61,092 29,815 90,907
2003 57,741 27,761 85,502
2004 55,166 26,500 81,666
2005 52,921 23,627 76,548
2006 54,438 21,664 76,102
2007 53,082 20,823 73,905
2008 52,833 20,622 73,455
2009 48,014 17,979 65,993
2010 47,560 15,778 63,338
2011 48,407 16,039 64,446
2012 46,812 15,708 62,520

L-2
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Appendix Table L-2: Percentages Used to Allocate
National Level Estimates to Each State

State Shares of US Total Personal

Total Personal Income of Low-Income Households (§ Millions) Income of Low-Income Households

State 2005 2006 2007 2008 2009 2010 2011 2009 2010 2011 Avg
1 5,888 5,799 6,334 6,071 7,007 6,839 7,235 2.01%  1.88%  1.94%  1.95%
2 480 471 500 379 462 547 605 0.13% 0.15% 0.16% 0.15%
4 6,075 5,965 6,152 6,500 7,351 8,342 8,526 2.11%  2.30%  2.29%  2.23%
5 3,919 3,791 4,043 4,304 4,582 4,751 4,796 1.32% 1.31% 1.29% 1.30%
6 33,434 32,699 34,413 34,784 39,447 42,418 44 526 11.34% 11.68% 11.95% 11.66%
8 3,820 3,976 4151 4,326 4,729 5,218 5,368 1.36%  1.44%  1.44%  1.41%
9 2,025 2,099 2,170 2,384 2,466 2,868 2,912 0.71%  0.79%  0.78%  0.76%
10 625 636 716 732 778 837 801 0.22% 0.23% 0.21% 0.22%
11 521 490 548 526 553 550 5604 0.16% 0.15% 0.15% 0.15%
12 18,165 17,613 18,698 19,353 22,410 23,375 24,229 6.44% 6.44% 6.50% 6.46%
13 8,929 9,188 9,829 10,160 11,959 12,334 12,983 3.44% 3.40% 3.48% 3.44%
15 762 798 724 821 1,044 925 1,103 0.30% 0.25% 0.30% 0.28%
16 1,564 1,676 1,720 1,822 2,193 2,299 2,323 0.63%  0.63%  0.62%  0.63%
17 10,743 10,956 11,471 11,421 13,623 13,477 14,179 3.92% 3.71% 3.81% 3.81%
18 5,785 5,713 6,127 6,552 7,913 8,146 7,837 2.27%  224%  2.10% @ 2.21%
19 2,916 2,910 3,021 3,008 3,400 3,511 3,377 0.98%  0.97%  0.91%  0.95%
20 2,749 2,785 2,911 2,807 3,205 3,258 3,337 0.92%  0.90%  0.90%  0.90%
21 5,277 5,067 5,617 5,508 6,507 6,448 6,584 1.87%  1.78%  1.77%  1.80%
22 5,640 5,184 5,668 5473 6,091 6,357 6,793 1.75% 1.75% 1.82% 1.77%
23 1,312 1,345 1,509 1,615 1,759 1,670 1,828 0.51%  0.46%  0.49%  0.49%
24 3,428 3,227 3,270 3,283 3,797 4172 4,208 1.09%  1.15%  1.13%  1.12%
25 4,452 4,670 4,669 4921 5,213 5,855 6,026 1.50%  1.61%  1.62%  1.58%
26 9,108 9,568 10,193 10,286 12,141 12,286 12,207 3.49% 3.38% 3.28% 3.38%
27 3,772 3,881 4,066 4,397 4,956 5,206 5,134 1.42%  1.43%  1.38%  1.41%
28 4,243 4,318 4,355 4,422 4,719 5,003 5,015 1.36%  1.38%  1.35%  1.36%
29 6,044 6,214 6,616 6,566 7,302 7,754 7,659 2.10% 2.14% 2.06% 2.10%
30 1,020 1,050 1,076 959 1,153 1,242 1,381 0.33% 0.34% 0.37% 0.35%
31 1,654 1,790 1,834 1,663 2,210 2,116 2,139 0.64%  0.58%  057%  0.60%
32 2,020 1,911 2,095 2,250 2,752 2,890 3,250 0.79%  0.80%  0.87%  0.82%
33 697 718 797 829 956 1,025 986 0.27% 0.28% 0.26% 0.27%
34 5,587 5,430 5,631 5,848 6,630 7,018 7,253 1.91%  1.93%  1.95%  1.93%
35 2,475 2,480 2,581 2,631 2,870 2,951 3,105 0.82%  0.81%  0.83%  0.82%
36 17,514 17,588 18,309 18,401 20,254 21,326 22,113 5.82% 5.87% 5.93% 5.88%
37 10,061 9,777 10,735 10,645 12,670 13,091 13,483 3.64% 3.61% 3.62% 3.62%
38 625 757 665 691 661 768 762 0.19% 0.21% 0.20% 0.20%
39 10,989 11,220 11,644 11,572 13,694 14,148 14,123 3.04% 3.90% 3.79% 3.87%
40 4521 4,482 4,717 4,694 5,341 5,310 5,378 1.54%  1.46%  1.44%  1.48%
41 3,730 3,578 4,018 3,968 4,551 4,848 4916 1.31%  1.34%  1.32%  1.32%
42 11,588 11,442 12,254 12,052 13,249 13,710 13,902 3.81% 3.78% 3.73% 3.77%
44 865 930 1,037 885 1,090 1,110 1,167 0.31% 0.31% 0.31% 0.31%
45 4,916 4,914 5,098 5,184 6,170 6,485 6,694 1.77% 1.79% 1.80% 1.79%
46 854 788 807 879 1,010 956 949 0.29% 0.26% 0.25% 0.27%
47 7,145 7,213 7,441 7,668 8,384 8,968 9,157 2.55%  2.47%  2.46%  2.49%
48 27,157 26,726 28,021 28374 32,366 33,252 34,033 9.30% 9.16% 9.13% 9.20%
49 2,216 2,282 2,232 2,167 2,707 2,926 3,003 0.78%  0.81%  0.81%  0.80%
50 542 557 557 520 650 6506 586 0.19% 0.18% 0.16% 0.17%
51 5,410 5,509 5,935 6,099 6,634 7,103 7,186 1.91%  1.96%  1.93%  1.93%
53 5,579 5,277 5,468 5,307 6,315 6,958 7,101 1.82% 1.92% 1.91% 1.88%
54 2,564 2,548 2,655 2,556 2,963 2,944 2,802 0.85% 0.81% 0.75% 0.80%
55 4,806 4,844 5,192 5,040 6,034 6,218 6,414 1.73%  1.71%  1.72%  1.72%
56 455 422 436 463 513 551 586 0.15% 0.15% 0.16% 0.15%

us 286,667 285,271 300,728 303,768 347936 363,018 372,624
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Appendix Table L-3: Average Monthly Expenditures on
Landline Telephone Services by Low-Income Households

2014

Low-Income Household

Expenditures by State

(S Millions)

Total US Landline Expenditures (SMillions) 56,224
US Low-Income Landline Expenditures (S Millions) 17,716
Alabama 334
Alaska 27
Arizona 407
Arkansas 232
California 2,070
Colorado 255
Connecticut 140
Delaware 41
District of Columbia 27
Florida 1,141
Georgia 602
Hawaii 45
Idaho 112
Ilinois 658
Indiana 398
lowa 171
Kansas 159
Kentucky 315
Louisiana 310
Maine 81
Maryland 204
Massachusetts 286
Michigan 600
Minnesota 254
Mississippi 244
Missouri 378
Montana 61
Nebraska 103
Nevada 141
New Hampshire 50
New lersey 343
New Mexico 144
New York 1,041
North Carolina 639
North Dakota 37
Ohio 690
Oklahoma 259
Oregon 237
Pennsylvania 669
Rhode Island 54
South Carolina 316
South Dakota 47
Tennessee 438
Texas 1,623
Utah 143
Vermont 32
Virginia 347
Washington 340
West Virginia 144
Wisconsin 303
Wyoming 27

(5 per Household)

56

52
59
58
56
63
54
52
55
42
54
55
52
62
55
57
56
55
53
54
54
54
49
54
55
55
54
54
56
56
54
55
55
54
55
52
53
56
56
52
50
54
54
54
60
66
54
54
56
53
55
56

Econometrica, Inc.

Total Landline Expenditures
(Local + Long-Distance)
by Low-Income Households
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APPENDIX M:
USE OF THE ACS TO COMPUTE HCSUAS
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56

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii

Idaho

lllincis
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakocta
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Appendix Table M-1: Development of the

Energy Component of ACS-Based HCSUAs®

Census Division
East South Central
Alaska

Mountain

West South Central
Pacific Contiguous
Mountain

New England
South Atlantic
South Atlantic
South Atlantic
South Atlantic
Hawaii

Mountain

East North Central
East North Central
West North Central
West North Central
East South Central
West South Central
New England
South Atlantic

New England

East North Central
West North Central
East South Central
West North Central
Mountain

West North Central
Mountain

New England
Middle Atlantic
Mountain

Middle Atlantic
South Atlantic
West North Central
East North Central
West South Central
Pacific Contiguous
Middle Atlantic
New England
South Atlantic
West North Central
East South Central
West South Central
Mountain

New England
South Atlantic
Pacific Contiguous
South Atlantic

East North Central
Mountain

RECS_Code

18
27
24
20
26
22
1
14
14
17
15
27
23
6
7
10
11
18
20
1
14
2
1
10
18
12
23
11
25
1
4
25
3
16
10
7
20
27
5

16
10
19
21
23
1
13
27
14
9
23

2011 Acs’

222
171
149
178
109
122
196
234
132
156
208
132
131
170
167
148
175
162
181
167
187
140
183
141
202
185
135
158
162
155
187
142
159
185
128
164
182
131
178
151
196
141
183
169
136
192
178
128
168
154
140

RECS

Adjustment

Parameter’

83%
70%
84%
67%
78%
71%
107%
85%
85%
85%
79%
70%
82%
88%
77%
84%
82%
83%
67%
107%
85%
108%
86%
84%
83%
76%
82%
82%
78%
107%
101%
78%
110%
74%
84%
77%
67%
70%
86%
107%
74%
84%
70%
79%
82%
107%
83%
70%
85%
87%
82%

C=AxB D
2011 2014
Heating, Cooling Expenditure
and Other Growth
Expenditures Rated’

185 1.01
119 1.0e
125 1.12
120 1.01

85 1.08

86 1.07
209 1.05
198 0.99
112 1.03
133 1.06
le4 1.04

92 1.08
107 1.07
149 1.01
129 0.98
124 1.00
144 1.01
136 1.00
121 1.04
178 1.05
159 1.02
150 1.05
157 0.99
118 1.00
168 0.99
140 1.01
110 1.10
130 1.00
127 1.14
165 1.04
188 1.02
111 1.11
175 1.03
137 1.02
107 1.02
126 0.99
122 1.00

92 1.0e
153 1.00
lel 1.04
145 1.02
119 0.98
129 1.01
133 1.02
111 1.09
205 0.94
148 1.02

89 1.06
142 0.98
134 1.02
114 1.05

Econometrica, Inc.

Household
Growth

Rate”
1.02
0.94
0.97
1.02
0.98
1.01
0.99
1.03
0.99
0.99
0.98
0.97
1.01
1.01
1.03
1.03
1.02
1.03
0.97
0.99
1.00
0.99
1.03
1.04
1.03
1.03
0.99
1.04
0.95
1.00
1.00
0.98
1.01
1.01
1.02
1.02
1.02
0.99
1.02
1.00
1.00
1.06
1.02
1.01
1.00
111
1.01
0.99
1.04
1.00
1.03

F=(CxD)/E

2014
Energy
for SUA
182
134
144
118
95
91
221
191
116
141
174
103
114
149
123
120
142
132
131
190
162
159
150
113
163
137
123
124
152
173
193
125
180
139
108
123
120
28
150
168
148
109
127
134
121
173
150
96
134
136
117

“ Tabulated from the 2011 ACS and shown in Appendix Table G-4.

® From Appendix Table H-2.

€ Calculated for each state as: (2014 Electricity SUA + 2014 Natural Gas_Other Fuel SUA) + (2011 Electricity SUA + 2011 Natural Gas_Other Fuel SUA)

2 From Appendix Table E-1

87 Slight differences in the computations may exist due to rounding.
g p y g

M-2
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Appendix Table M-2: Development of ACS-Based HCSUA®®

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware

District of Columbia

Florida
Georgia
Hawaii

Idaho

Illinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
MNebraska
Nevada

MNew Hampshire
New Jersey
New Mexico
MNew York
North Carolina
MNorth Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Components of 2014 HCSUAs

Energy
182
134
144
118

95
91
221
191
116
141
174
103
114
149
123
120
142
132
131
190
162
159
150
113
163
137
123
124
152
173
193
125
180
139
108
123
120
98
150
168
148
109
127
134
121
173
150
96
134
136
117

Water/Sewage/Trash
50
a4
68
46
60
50
29
42
31
51
47
76
40
a0
14
47
52
50
47
18
37
38
37
30
42
43
29
32
48
22
48
a4
25
40
39
45
51
52
48
37
a4
38
42
65
48
16
46
61
51
35
40

88 Slight differences in the computations may exist due to rounding.

M-3

Telephone
52
59
58
56
63
54
52
55
42
54
55
52
62
55
57
56
55
53
54
54
54
49
54
55
55
54
54
56
56
54
55
55
54
55
52
53
56
56
52
50
54
54
54
60
66
54
54
56
53
55
56

Econometrica, Inc.

2014
HCSUA
285
237
270
221
218
196
303
288
189
246
276
231
216
245
224
223
249
234
231
262
253
247
241
199
260
234
207
213
257
249
296
225
259
234
199
221
228
205
251
254
246
202
222
259
235
244
250
213
238
226
213
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APPENDIX N:
USE OF RECS TO COMPUTE HCSUAS
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Appendix Table N-1: RECS-Based Combined Energy Estimates for HCSUAs®

A B C D=(AxB)/C
2009 RECS:
Total Fuel Expenditures 2009 - 2014
Paid Directly by Expenditure Household 2014
Low-Income Households Growth Growth Energy for
FIPS State Census Division RECS_Code with Heating/Cooling Expenses’ Rate” Rate” HCSUA
1 Alabama East South Central 18 141 1.02 1.05 137
2 Alaska Alaska 27 111 0.92 1.22 34
4 Arizona Mountain 24 121 0.94 1.14 99
5 Arkansas West South Central 20 119 0.96 1.06 108
6 California Pacific Contiguous 26 84 0.95 1.12 71
8 Colorado Mountain 22 88 0.99 1.11 78
9 Connecticut New England 1 192 0.85 1.13 145
10 Delaware South Atlantic 14 152 0.89 1.11 122
11 District of Columbia  South Atlantic 14 152 0.92 1.07 131
12 Florida South Atlantic 17 136 0.90 1.10 111
13 Georgia South Atlantic 15 146 0.90 1.10 119
15 Hawaii Hawaii 27 111 1.31 1.07 137
16 Idaho Mountain 23 111 1.01 1.10 102
17 lllinois East North Central 6 148 1.01 1.06 141
18 Indiana East North Central 7 133 1.02 1.07 127
19 lowa West North Central 10 117 1.07 1.06 118
20 Kansas West North Central 11 134 1.05 1.07 131
21 Kentucky East South Central 18 141 1.02 1.04 138
22 Louisiana West South Central 20 119 0.93 1.10 101
23 Maine New England 1 192 0.90 1.07 162
24 Maryland South Atlantic 14 152 0.90 1.10 124
25 Massachusetts New England 2 166 0.85 1.14 125
26 Michigan East North Central 8 156 1.02 1.05 151
27 Minnesota West North Central 10 117 1.07 1.06 118
28 Mississippi East South Central 18 141 1.01 1.05 135
29 Missouri West North Central 12 128 1.06 1.08 125
30 Montana Mountain 23 111 1.01 1.10 101
31 Nebraska West North Central 11 134 1.09 1.04 139
32 Nevada Mountain 25 119 0.94 1.16 96
33 New Hampshire New England 1 192 0.89 1.09 157
34 New Jersey Middle Atlantic 4 185 0.97 1.09 165
35 New Mexico Mountain 25 119 0.98 1.12 104
36 New York Middle Atlantic 3 170 0.96 1.08 151
37 Nerth Carolina South Atlantic 16 131 0.92 1.08 112
38 North Dakota West North Central 10 117 1.01 1.12 106
39 Ohio East North Central 7 133 1.02 1.07 127
40 Oklahoma West South Central 20 119 0.97 1.06 109
41 Oregon Pacific Contiguous 27 111 0.96 1.11 97
42 Pennsylvania Middle Atlantic 5 150 0.96 1.08 134
44 Rhode Island New England 1 192 0.87 1.11 150
45 South Carelina South Atlantic 16 131 0.92 1.08 111
46 South Dakota West North Central 10 117 1.11 1.02 129
47 Tennessee East South Central 19 122 1.01 1.06 117
48 Texas West South Central 21 136 0.95 1.07 120
49 Utah Mountain 23 111 1.00 1.11 100
50 Vermont New England 1 192 0.94 1.03 176
51 Virginia South Atlantic 13 143 0.91 1.09 120
53 Washington Pacific Contiguous 27 111 0.95 1.13 94
54 West Virginia South Atlantic 14 152 0.95 1.05 138
55 Wisconsin East Neorth Central 9 135 1.00 1.08 125
56 Wyoming Mountain 23 111 1.01 1.11 100

? Tabulated from the 2009 RECS and shown in Appendix Table H-2.
® Calculated for each state as: {2014 Electricity SUA + 2014 Natural Gas_Other Fuel SUA) + (2009 Electricity SUA + 2009 Natural Gas_Other Fuel SUA)
 From Appendix Table E-1

8 Slight differences in the computations may exist due to rounding.

N-2
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Appendix Table N-2: RECS-Based HCSUAs®

State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware

District of Columbia

Florida
Georgia
Hawaii

Idaho

Ilinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Mebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
MNorth Carolina
Morth Dakota
Ohio
Oklahoma
QOregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Components of 2014 HC5UAs

% Slight differences in the computations may exist due to rounding.

Energy

137
84

99

108
71

78

145
122
131
111
119
137
102
141
127
118
131
138
101
162
124
125
151
118
135
125
101
139
96

157
165
104
151
112
106
127
109
97

134
150
111
129
117
120
100
176
120
94

138
125
100

Water/Sewage/Trash

N-3

50
a4
68
46
60
50
29
42
31
51
a7
76
40
40
a4
47
52
50
47
18
37
38
37
30
42
43
29
32
43
22
48
a4
25
40
39
45
51
52
43
37
44
38
42
65
48
16
46
61
51
35
40

Telephone
52
59
58
56
63
54
52
55
42
54
55
52
62
55
57
56
55
53
54
54
54
49
54
55
55
54
54
56
56
54
55
55
54
55
52
53
56
56
52
50
54
54
54
60
66
54
54
56
53
55
56

2014
HCSUA
240
187

211
194
182
226

203
216

240

216

212
246
213
247

211
241
215
197

Econometrica, Inc.
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State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii

Idaho

llinois
Indiana

lowa

Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York
Neorth Carclina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

APPENDIX O:
SUMMARY OF ALL STANDARDIZED STANDARD UTILITY ALLOWANCES

2014 ACS-Based SUAs

2014 RECS-Based SUAs

Econometrica, Inc.

HCSUA
285
237
270
221
218
196
303

189
246
276
231
216
245
224
223
249
234
231
262
253
247
241

260
234
207
213
257
249
296
225
259
234
199
221
228
205
251
254
246
202
222
259

244
250
213
238
226
213

Electricity
113
65
73
68
49
48
103
110
81
87
95
89
79
61
69
67
76
86
83
77
97
53
72
59
101
90
77
69
81
69
86
54
66
83
58
62
68
67
83
71
95
59
81
74
70
72
81
68
76
71
73

Natural Gas /
Other Fuels
50
94
73
44
35
27
53
60
51
149
66
68
19
44
28
36
32
41
34
39
55
54
40
40
41
34
24
34
31
47
60
37
73
82
55
30
4
62
58
54
72
37
45
58
19
44
60
75
47
42
24

Water, Sewage,
Trash
50
44
68
46
60
50
29
42
31
51
47
76
40
40
44
47
52
50
47
18
37
38
37
30
42
43
29
32
48
22
48
44
25
40
39
45
51
52
48
37
44
38
42
65
48
16
46
61
51
35
40

Telephone
52
59
58
56
63
54
52
55
42
54
55
52
62
55
27
56
55
53
54
54
54
49
54
535
55
54
54
56
56
54
55
55
54
55
52
53
56
56
52
50
54
54
54
60
66
54
54
56
53
55
56

HCSUA
240
187
226
211
194
182
226
220
203
216
221
266
204
237
228
220
238
240
201
234
214
212
242
203
232
222
185
227
200
233
268
203
230
207
197
225
216
204
234
237
209
221
212
246
213
247
220
211
241
215
197

Electricity
83
74
61
68
43
43
72
78
80
80
74
84
71
61
71
63
70
83
65
76
78
47
70
63
82
76
71
72
37
74
81
59
64
76
60
71
68
73
76
73
75
66
80
74
70
79
72
72
82
69
71

Natural Gas / Water,
Other Fuels S Trash Tel
21 50 52
22 44 59
29 68 58
22 46 56
19 60 63
15 50 54
31 29 52
24 42 55
25 31 42
21 51 54
25 47 55
53 76 52
12 40 62
27 40 55
17 44 57
22 47 56
24 52 55
22 50 53
21 47 54
32 18 54
24 37 54
31 38 49
26 37 54
22 30 55
21 42 55
23 43 54
12 29 54
24 32 56
20 48 56
32 22 54
30 48 55
20 44 55
35 25 54
23 40 55
20 39 52
18 45 53
22 51 56
27 52 56
39 48 52
31 37 50
23 44 54
23 38 54
14 42 54
24 65 60
12 48 66
34 16 54
20 46 54
27 61 56
25 51 53
22 35 55
12 40 56
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APPENDIX P:
ADJUSTMENTS FOR HOUSEHOLD SIZE**

91 For each State and multi-State group, we used the 2009 RECS to tabulate the following by household size and for all
households: the average household expenditure for all fuels combined, paid directly by occupants who directly pay for
their heating/cooling expenses. Using these tabulations, we divided the average for each household size by the average
for all households to create the parameter. Due to small sample sizes, we were not able to tabulate household
adjustment parameters by type of utility, by type of SUA, or specifically using low-income households. This same issue
also made it necessary to aggregate household sizes greater than five into a single category.

P-1
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Appendix Table P-1: Household Size Adjustment Parameters

Average H hold Energy Expenditures (those paid directly) for Each Household
Size Divided by the Average H hold Energy Expenditures (those paid directly)
for All Households

Household Size

State 1 2 3 4 5 6+
Alabama 67% 93% 107% 110% 100% 149%
Alaska 63% 96% 98% 114% 106% 176%
Arizona 76% 96% 82% 121% 124% 109%
Arkansas 65% 102% 122% 126% 110% 120%
California 58% 99% 101% 98% 100% 120%
Colorado 70% 104% 101% 105% 121% 76%
Connecticut 52% 86% 99% 112% 115% 106%
Delaware 57% 77% 84% 100% 93% 99%
District of Columbia 57% 77% 84% 100% 93% 99%
Florida 57% 92% 99% 135% 102% 120%
Georgia 71% 104% 119% 123% 108% 101%
Hawaii 63% 96% 98% 114% 106% 176%
Idaho 56% 90% 95% 113% 109% 120%
Illinois 51% 89% 94% 123% 119% 120%
Indiana 71% 104% 119% 111% 96% 108%
lowa 63% 90% 91% 103% 126% 98%
Kansas 70% 103% 108% 113% 126% 105%
Kentucky 67% 93% 107% 110% 100% 149%
Louisiana 65% 102% 122% 126% 110% 120%
Maine 52% 86% 99% 112% 115% 106%
Maryland 57% 77% 84% 100% 93% 99%
Massachusetts 60% 84% 94% 113% 118% 119%
Michigan 71% 85% 102% 104% 97% 120%
Minnesota 63% 90% 91% 103% 126% 98%
Mississippi 67% 93% 107% 110% 100% 149%
Missouri 84% 105% 108% 106% 122% 124%
Montana 56% 90% 95% 113% 109% 120%
Nebraska 70% 103% 108% 113% 126% 105%
Nevada 59% 88% 106% 110% 114% 114%
New Hampshire 52% 86% 99% 112% 115% 106%
New Jersey 52% 87% 100% 104% 112% 108%
New Mexico 59% 88% 106% 110% 114% 114%
New York 55% 75% 81% 94% 112% 109%
North Carolina 71% 103% 118% 112% 131% 136%
North Dakota 63% 90% 91% 103% 126% 98%
Ohio 71% 104% 119% 111% 96% 108%
Oklahoma 65% 102% 122% 126% 110% 120%
Oregon 63% 96% 98% 114% 106% 176%
Pennsylvania 68% 94% 110% 99% 137% 138%
Rhode Island 52% 86% 99% 112% 115% 106%
South Carolina 71% 103% 118% 112% 131% 136%
South Dakota 63% 90% 91% 103% 126% 98%
Tennessee 69% 109% 110% 120% 114% 116%
Texas 65% 95% 100% 120% 117% 110%
Utah 56% 90% 95% 113% 109% 120%
Vermont 52% 86% 99% 112% 115% 106%
Virginia 65% 75% 115% 100% 116% 158%
Washington 63% 96% 98% 114% 106% 176%
West Virginia 57% 77% 84% 100% 93% 99%
Wisconsin 71% 98% 98% 114% 123% 141%
Wyoming 56% 90% 95% 113% 109% 120%

P-2
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