
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

      
    

    

Methods to Standardize State
 
Standard Utility Allowances
 

Nutrition Assistance Program Report August 2017 
Food and Nutrition Service 

Office of Policy Support 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 USDA is an equal opportunity provider and employer. 



 
 
 
 
 
 

                  

 

 
 
 

 

 

 
 

 
 

 

  

  

  
 

  
 

 

  

   

 

  
  

  

  

  
    

    

    

   

 

  
 

 
 

 
 

            
      

 

 
           

 

  
        

           
  

  

Food and Nutrition Service, Office of Policy Support August 2017 

Methods to Standardize State 

Standard Utility Allowances
 

Authors: 

Chris Holleyman 

Timothy Beggs 

Alan Fox 

Submitted by: Submitted to: 

Econometrica, Inc. Office of Policy Support 
7475 Wisconsin Avenue Food and Nutrition Service 

Suite 1000 3101 Park Center Drive 

Bethesda, MD 20814 Alexandria, VA 22302-1500 

Project Directors: Project Officer: 

Chuck Hanson Barbara Murphy 

Project Manager: 

Chris Holleyman 

This study was conducted under Contract number AG-3198-C-13-0005 with the Food and Nutrition 
Service, United States Department of Agriculture. 

This report is available on the Food and Nutrition website: http://www.fns.usda.gov 

Suggested Citation: 

Holleyman, Chris, Timothy Beggs, and Alan Fox. Methods to Standardize State Standard Utility 
Allowances. Prepared by Econometrica for the U.S. Department of Agriculture, Food and Nutrition 
Service, August 2017. 

http://www.fns.usda.gov/


 



 

 

              
              

           
  

 
    
     

 

   

 

This report was prepared for the U.S. Department of Agriculture, Food and Nutrition Service 
(FNS), Office of Research and Analysis by Econometrica. We would like to thank Alan Fox, 
who made important contributions to the study, as well as Ba r b a r a M u r p h y of FNS for her 
guidance and support. 

Econometrica Project Director: Charles Hanson 
Econometrica Project Manager: Chris Holleyman 

Econometrica Project Number: 2402-000 

iii 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 This page has been left blank for double-sided copying. 



  

 

CONTENTS 

ACKNOWLEDGEMENTS •.••.••.••.••.••.••.••.••.••.••.••.••.••.••.•••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.•• 111 

CoNTENTS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• v 

EXECUTIVE SUMMARY ••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.•••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••.••. XIII 

Introduction ....................................................................................................... xiii 

Review of Relevant Data Sources ......................................................................... xiii 

Modeling Alternatives ......................................................................................... xiv 

Findings and Recommendations ......................................................................... xiv 

Development of SUAs .......................................................................................... xv 

Updating SUAs ..................................................................................................... xv 

Implementation ................................................................................................... xv 

I. INTRODUCTION ..................................................................................................................................... 1 

I.A. Overview of SNAP ............................................................................................ 1 

l.B. Standard Utility Allowances .............................................................................. 2 

l.C. Implementation of SUAs by States ................................................................... 3 

l.D. Study Objectives ............................................................................................. .4 

II. REVIEW OF RELEVANT DATA SOURCES ...••....••.....••....••....••....••....••....••....••....••....••....••....••....••....••... 7 

II .A. Residential Energy Consumption Survey .......................................................... 8 

11.B. American Community Survey (ACS) ................................................................. 9 

11.C. State Energy Data System (SEDS) ................................................................... 11 

11.D. American Housing Survey (AHS) .................................................................... 12 

11.E. National Economic Accounts ......................................................................... 13 

11.F. Telephone Data Sources ................................................................................ 14 

11.G. Consumer Expenditure Survey ...................................................................... 14 

11.H. Short Term Energy Outlook (STE0) ................................................................ 14 

II .I. Consumer Price Index (CPI) ............................................................................ 15 

Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

v
 



  

 

11.J. Data Review Summary .................................................................................... 16 

11.K. Review of Federal Methodologies .................................................................. 16 

Ill. SELECTION OF FINAL MODELING ALTERNATIVES ...••....••.....••....••....••....••....••....••....••....••....••....••. 18 

IV. METHODOLOGIES FOR DEVELOPING SUAS .••....••....•••....••....••....••....••....••....••....••....••....••....••....••. 20 

IV.A. Computation of Electricity and Natural Gas/Other Fuels SUSs ...................... 21 

IV.B. Water, Sewage, and Trash ............................................................................ 24 

IV.C. Telephone ................................................................................................... 25 

IV.D. LUAs ........................................................................................................... 27 

IV.E. Computation of HCSUAs .............................................................................. 28 

IV.F. Adjustments to SUAs .................................................................................... 30 

IV.G. Validation and Testing of Methods to Develop Base-Year SUAs .................... 31 

IV.G. Implementation of Base-Year SUAs .............................................................. 36 

V. METHODOLOGIES FOR UPDATING SUAS ••....••....•••....••....••....••....••....••....••....••....••....••....••....••....••. 38 

V.A. Short-Term Energy Outlook (STE0) ............................................................... 38 

V.B. Consumer Price Index ................................................................................... 39 

V.C. Optional Adjustment for Household Growth Rate ......................................... .41 

V.D. Validation and Testing of Methods to Update Base-Year SUAs ..................... .41 

VI. FINDINGS AND RECOMMENDATIONS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 45 

VI.A. Recommended Data Sources ........................................................................ 45 

Vl.B. Estimation Results ....................................................................................... 46 

Vl.C. Implementation ........................................................................................... 47 

APPENDIX A: IDENTIFICATION AND REVIEW OF OTHER DATA SOURCES AND MODELS THAT 
WERE CONSIDERED ....••....••....••....••....••....••....••....•••....••....••....••....••....••....••....••....••....••....••....••....••.... A-1 

APPENDIX B: PRELIMINARY ALTERNATIVES •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B-1 

APPENDIX C: HOUSEHOLD UTILITY EXPENDITURES AND COMPONENT GROWTH RATES .••.••.••. C-1 

APPENDIX D: PROCEDURES USED TO EXTRAPOLATE BASE YEAR SUAS TO TARGET YEAR ••••• D-1 

APPENDIX E: PROJECTED NUMBER OF LOW-INCOME HOUSEHOLDS BY STATE ••.••.••.••.••.••.••.••.••. E-1 

Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

vi
 



   

 

 
  

Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

vii
 



   

 

  

Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

viii
 



   

 

Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

Monthly 

Monthly 

Annual 

Annual 

Annual 

ix
 



   

 

 
  

Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

x
 



  

 

FIGURES 

Figure 1: Use of ACS to Develop 2014 Electricity SUS for Colorado ............................. 22 

Figure 2: Use of RECS to Develop 2014 Electricity SUS for Colorado ............................ 24 

Figure 3: Development of 2014 Water/Sewage/Trash SUS for Virginia ........................ 25 

Figure 4: Total U.S. Land line Telephone Service Charges (Local and Long Distance) ... 26 

Figure 5: Use of ACS to Develop 2014 Energy Component of HCSUA for Colorado ...... 29 

Figure D-1: U.S. Households Against U.S. Population: 1980-2012 ........................... D-2 

Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

xi
 



   

 

  

Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

xii
 



   

 

       
      

   
      

     
        

 
 

    
       

        
       

    
     

 
 

 

        
 

       
 

  

   
 

      
     

 
 

    
    

  
  

 
 

  

  

                                                 
                

 

Methods to Standardize State Standard Utility Allowances	 Econometrica, Inc. 

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: 

	 A Heating and Cooling SUA (HCSUA) for households that pay heating/and/or cooling 
expenses. 

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

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

	 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. 

In order to gather information on potential data sources 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:1 

	 Residential Energy Consumption Survey (RECS) 

	 American Community Survey (ACS) 

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

xiii 
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 American Housing Survey (AHS)
 
 State Energy Data System (SEDS)
 
 Consumer Expenditure Survey (CEX)
 
 Short-Term Energy Outlook (STEO)
 
 Consumer Price Index (CPI)
 

Our key criteria for assessing the usefulness of a data source included whether the data: 

	 Were representative at the State level. 

	 Were available at the household level. 

	 Included household demographic information, such as income and household size. 

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

Based on our initial review of existing models and data sources, we developed a preliminary list of 
alternative approaches2 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: 

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

	 Update of SUAs: 
1.	 Use the STEO. 
2.	 Use the CPI. 

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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Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

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. 

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. 

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. 

xv 
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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. 
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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. 

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.3 Allowable deductions include: 

 A standard deduction that is available to all households. 

 An earned income deduction for households with earnings. 

 A dependent care deduction for certain out-of-pocket dependent care expenses. 

 A medical deduction for households with elderly 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/. 

1
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Methods to Standardize State Standard Utility Allowances	 Econometrica, Inc. 

	 A child support payment deduction for child support payments made to non-household 
members. 

	 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. 

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.4 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: 

	 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. 

	 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. 

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

	 Single Utility Standards (SUSs), for households with a single utility expense (other than 
heating/cooling or telephone) separate 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. 

2
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States may also set different SUA amounts based on geographic location within the State or 
household size. 

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. 

Recalculate 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. 

3
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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. 

Objective 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. 

4
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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. 

5
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 The extent to which they could be easily adapted for updating different types of SUAs (e.g., 
HCSUA or LUA). 

 The extent to which they would account for the volatility of utility and fuel costs. 

 The time lag between data collection, data availability, and annual SUA updates. 

 The timing of annual adjustments to SUAs. 

 The extent to which they allow for variations in utility cost changes between States. 
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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.5 

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 household 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 households. 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. 

5 Appendix A identifies minor sources that were reviewed, but not considered for use in developing the SUAs. 
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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: 

	 Type of Fuel. 

	 Appliances Used. 

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

	 Climate Region. 

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

	 Owned vs. Rented. 

	 Age. 

	 Square Footage. 

	 Household Size. 

	 Household Income. 

	 Income Relative to Poverty Line. 

	 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: 

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

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

	 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. 

8
 



   

 

 
    
          

      
       

       
 

 
 

        
 

        
      

         
        

      
       

    
     

 

        
      

     
          

 
 

         
       

         
     

       
    

 

                                                 
      
         

          
  

      
 

Methods to Standardize State Standard Utility Allowances	 Econometrica, Inc. 

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.6 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.7 

RECS does have several limitations, notably: 

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

	 The survey is administered once every 4 years, and the data are released in multiple phases as 
they are collected.8 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. 

	 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. 

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 households: Case study with 2009 RECS, 

February 2013.
 
8 For a more precise schedule, see http://www.eia.gov/consumption/residential/methodology/2009/pdf/techdoc
summary010413.pdf.
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The ACS publishes three types of estimates: 

	 5-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. 

	 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. 

	 1-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 earlier, 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.9 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.10 

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.11 

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, American Community Survey Definitions, 2006, page 22.
 
11 Riley & Associates and Alan Fox Consulting, 2009.
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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. 

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: 

 Annual Coal Report. 

 Natural Gas Annual. 

 Petroleum Supply Annual. 

 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 
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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). 

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.12 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.13 HUD and the Census 

12 For a comparison, see Frederick J. Eggers, Econometrica, 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 
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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: 

 Which surveys collect utility data? 

 Do the different surveys produce similar estimates? 

 Is the AHS an appropriate instrument for collecting utility data? 

 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: 

 Using RECS exclusively instead of asking respondents about their utility costs. 

 Removing the requests for utility bill information and relying more upon RECS. 

 Developing better imputation procedures. 

 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. 

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).14 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: 

 Landline telephone expenditures, local charges. 

 Water supply and sewage maintenance expenditures. 

 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. 
14 Reported in Table 2.4.5U as part of BEA’s Detailed NIPA Data. 
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In 2008, the Federal Communications Commission (FCC) published an analysis of household 
telephone expenditures.15 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. 

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. 

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)).16 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.
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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.17 

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

 All Urban Consumers (Current Series). 

 Urban Wage Earners and Clerical Workers (Current Series). 

 All Urban Consumers (Chained CPI). 

 Average Price Data. 

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

*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). 

We reviewed several models that were developed by other Federal agencies and are used to 
compute utility allowances or estimate energy consumption.18 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 model19 —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 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 consumption.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.21 

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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Methods to Standardize State Standard Utility Allowances	 Econometrica, Inc. 

Based on our initial review of existing models and data sources, we developed a preliminary list of 
alternative approaches22 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 source (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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Methods to Standardize State Standard Utility Allowances Econometrica, Inc. 

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.23 

Water/Sewage/Trash Allowances 

The methodology for estimating water/sewage/trash expenditures relies on the ACS as the main 
data source to develop estimates of low-income household expenditures for water and sewage 
services combined.24 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.25 

23 See Section IV.C for detail on the methodology used to estimate the telephone allowances.
 
24 The ACS combines water and sewage into a single category and does not provide expenditure detail for each one
 
separately. 

25 See Section IV.B for detail on the methodology used to estimate the water/sewage/trash allowances.
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Methods to Standardize State Standard Utility Allowances	 Econometrica, Inc. 

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 
allowances.26 

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): 

=	𝑡+ଵ݈𝑑ℎݏݑ𝑒_𝐻 𝑒ݎ_𝑒ݑݐݎݏ𝑒݊𝑑ℏ𝐸݈ݕݐݔℏ𝑈ݐℏ 
×
× 
÷

𝑡𝑑݈ℎݏݑ𝑒_𝐻 𝑒ݏ_ݎ𝑒ݎ𝑑ℏ݊ݑݐ𝑒ݕݐ𝐸݈ݔℏ𝑈ݐℏ 
ℎݐ𝑃  ℏ݊ݎℏ𝑐𝑒ݏ 𝑅𝑎ݐ𝑒ݎݓ𝐺 𝑎݈݊݊ݑ𝑎𝑔𝑒 𝐴ݎ𝐴ݒ𝑒 

𝑒𝑑݉ݑݏ݊ℏݕݐ 𝐶𝑎݊ݐ𝑄ݑ  ℏ݊ݐℎ 𝑅𝑎ݐ𝑒ݎݓ𝐺 𝑎݈݊݊ݑ𝑎𝑔𝑒 𝐴ݎ𝐴ݒ𝑒 
ℎݐℏ݊  ݑ𝑏݉𝑁ݎ𝑓𝑒  𝐻ݑݏ𝑒ℎ𝑑݈ݏ 𝑅𝑎ݐ𝑒 ݎݓ𝐺 𝑎݈݊݊ݑ𝑎𝑔𝑒 𝐴ݎ𝐴ݒ𝑒 

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.27 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 routine28 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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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 fuels29 

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 year 30 by multiplying them by the applicable 
F31expenditure growth rates presented in Appendix and dividing by the low-income 

household formation growth rates presented in Appendix E. The results for all States are 
presented in Appendix I. 

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 households had an average electricity expenditure of 
$93 per month—based on the 2011 ACS (this figure is also reported in Appendix Table G-1). 

29 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 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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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-1.32 The household formation growth rate comes 
from Appendix E. This example is demonstrated graphically in the following illustration. 

a 

b 

= 

=÷ gf h× 

÷ = 
c 

d 

e× 

= 

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

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

c 
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).
 
d 
2009 ACS estimate of average monthly electricity expenditures (all end-uses) by low-income households (shown in Appendix
 

Table H-1, column 3).
 
e 
Shown in column 7, Appendix Table I-1.
 

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

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

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

IV.A.2. Residential Energy Consumption Survey 

RECS has several disadvantages when compared to the ACS: 

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

	 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. 

	 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: 

 the average low-income household expenditure, by fuel type,
 
 paid directly by the occupant,
 
 on end-uses other than heating/cooling.33
 

2.	 The second step entails escalating these tabulations to the target year by multiplying them by 
the expenditure growth rates presented in Appendix F34 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. 

33 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. 
34 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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a 

=÷ cb d× 

= 

a 
Shown in column 5, Appendix Table J-1, and in column 6 of Appendix Table H-1.
 

b 
Expenditure growth rate, shown in column 6, Appendix Table J-1.
 

c 
Household formation growth rate, shown in column 7, Appendix Table J-1.
 

d 
Shown in column 8, Appendix Table J-1.
 

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 services 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 

35 sources. 

35 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. 

a 

=÷ cb d× 

× = 

= 

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

b 
Expenditure growth rate, shown in column 8, Appendix Table K-1.
 

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

d 
Shown in column 10, Appendix Table K-1.
 

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—Local Charges, and a line item (line 278) for 
Landline Telephone Services—Long-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.36 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. 

36 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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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 L-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. 

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 total 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 

27
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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. 

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 HCSUAs 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 
incurred by 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; 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 
F37expenditure growth rates presented in Appendix 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. 

a 

b 

= 

=÷ gf h× 

÷ = 
c d 

e× 

= 

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

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

c 
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).
 
d 
2009 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).
 
e 
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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f 
Expenditure growth rate, shown in column 8, Appendix Table M-1.
 

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

h 
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: 

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

	 paid directly by the occupant, 

	 for all end-uses, 

	 by 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. 

As noted in Section I.D, 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.38 

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 
areas. 39 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.F.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. 

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 

38 The parameters were constructed using data on energy expenditures since energy comprises by far the largest
 
component of household utility expenditures.
 
39 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).40 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 × 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: 

 2007 Base Year/2009 Target Year. 

 2008 Base Year/2010 Target Year. 

 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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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 5.41 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. 

41 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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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 low
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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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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:42 

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. 

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., residential, commercial, industrial). 

42 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 × consumption growth rate) and (2) 
electricity expenditures for the target year (expenditure growth rates × 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 × consumption growth rate) and natural gas 
expenditures for the target year (expenditure growth rates × 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 
sector. 

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. 

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: 

 All Urban Consumers (Current Series). 

 Urban Wage Earners and Clerical Workers (Current Series). 

 All Urban Consumers (Chained CPI). 

 Average Price Data. 

 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.43 Test results discussed below show that a moving average growth 
rate of the CPI from the previous 3 years performs slightly better than averages from the previous 

43 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. 

This option would involve adjusting the STEO-based growth rates (computed in Section V.A) or 
the CPI-based growth rates44 (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. FNS 
could encourage this option while still making available FNS-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. 

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.45 The comparisons were 

44 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. 
45 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.46 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 2006–2011.47 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 (t) divided by actual expenditures in year (t-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 CPI. 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. 

46 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 Utilities, 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 5
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. 

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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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. 

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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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. 

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:48 

 Energy Related Utilities: ACS and RECS 

 Water/Sewage/Trash: ACS in conjunction with CEX 

 Telephone: BEA’s NIPA data in conjunction with CEX and ACS 

 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 variance 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 

48 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. 

	 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. 

	 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. 

	 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. 

	 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. 

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

	 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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	 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 
occur. 

	 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. 

	 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. 

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

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.49 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. 

49 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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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.”50 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.51 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. 
51 See http://www.huduser.org/datasets/hads/hads.html. 
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Weather Data 

The National Climate Data Center (NCDC) provides State- and county-level data on the average 
monthly number of HDDs and CDDS.52 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. 

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.53 

As noted in HUD’s user guide54 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: 

 Climate Conditions. 

 Dwelling Unit Size. 

 Number of Occupants. 

 Type of Construction and Design of the Housing Development. 

 Energy Efficiency of Appliances and Equipment. 

 Physical Condition of the Development. 

52 For example, see http://www.ncdc.noaa.gov/oa/documentlibrary/hcs/hcs.html#51overview.
 
53 Riley & Associates and Alan Fox Consulting, Comparative Study of HUD Utility Schedule Calculation 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.
 
54 U.S. Department of Housing and Urban Development, Utility Allowance Guidebook, September 1998.
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 Indoor Temperature. 

 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.55 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 
2½-bedroom dwelling unit with the following characteristics: 

 Located in the North Central U.S., with an average local water temperature of 50° F. 

 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 (2½ bedrooms) to generate 
estimates for other unit sizes (e.g., a 4-bedroom unit). 

A few private vendors have developed models based on these early 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.56 

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 utility 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.57 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 model58 —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 Calculation 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.59 

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.60 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.61 HUD staff also implemented 
other enhancements, but these are not documented. The model is currently being reprogrammed 

56 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-OPC
22394, Task Order DEN-TO003.
 
58 Available at http://www.huduser.org/resources/utilmodel.html.
 
59 Riley & Associates and Alan Fox Consulting, 2009, page 2.
 
60 Described in GARD Analytics, Utility Allowance Model Final Report, June 5, 2003.
 
61 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);62 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 consumption.63 

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.64 

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 

62 Riley & Associates, HUD Utility Model (HUSM) Rebenchmarking, December 12, 2012.
 
63 See http://www.doe2.com.
 
64 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.65 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. 

65 Riley & Associates, HUD Utility Model (HUSM) Rebenchmarking, December 12, 2012, page 4. 
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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. 

2.	 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)66 —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. 

3.	 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 DOE’s utility 
expenditure data (accuracy and availability for all States) and the advantages of the ACS data 
(level of detail). 

4.	 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. 

5.	 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 income67 —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. 

6.	 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. 

66 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.
 
67 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 
either 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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Household Utility Expenditures and Component Growth Rates 

𝐸𝑡 𝑃𝑡 × 𝑄𝑡
𝑈 = = ,

𝐻𝑡 𝐻𝑡 

(𝐸𝑡 × 𝐴𝐴𝐺𝑅𝐸)
𝑈𝑡+ଵ 

𝐸𝑡+ଵ 
= = ,
𝐻𝑡+ଵ (𝐻𝑡 × 𝐴𝐴𝐺𝑅𝐻) 

𝐸𝑡+ଵ 𝑃𝑡+ଵ × 𝑄𝑡+ଵ (𝑃 × 𝐴𝐴𝐺𝑅𝑃) × (𝑄 × 𝐴𝐴𝐺𝑅𝑄) 𝐴𝐴𝐺𝑅𝑃 × 𝐴𝐴𝐺𝑅𝑄
𝑈𝑡+ଵ = = = = 𝑈 × ,

𝐻𝑡+ଵ 𝐻𝑡+ଵ (𝐻 × 𝐴𝐴𝐺𝑅𝐻) 𝐴𝐴𝐺𝑅𝐻 

where Ut 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, AAGRE refers to the average annual growth rate in utility 
expenditures, AAGRP refers to the average annual growth rate in utility prices between time “t” 
and time t+1, AAGRQ refers to the average annual growth rate in the quantity of the utility 
consumed, and AAGRH 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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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).68,69 

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.70 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. 

68 EIA also produces the Annual Energy Outlook; however, it lacks the useful regional information provided in the
 
STEO.
 
69 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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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. 

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 line71. Data from the ACS show that low-income households constitute 

71 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). 

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.72 

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 values 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 

Alabama 
Alaska 

Arizona 
Arkansas 

California 
Colorado 

Connecticut 

Delaware 

Dist rict of Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 
Iowa 

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 
O klahoma 

O regon 

Pennsylvania 

Rhode Island 

South Carolina 

So uth Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West Virginia 

Wisconsin 

Wyoming 

2009 

457,501 

26,198 

429,197 

287,444 

2,081,798 

290,692 

166,111 

45,355 

44,752 

1,352,251 

721,120 

60,457 

114,862 

820,589 

460,429 

201,991 

185,947 

421,878 

389,824 

104,757 

245,164 

357,777 

752,341 

305,128 

306,008 

460,235 

70,365 

123,601 

153,193 

61,069 

418,278 

167,740 

1,297,776 

772,290 

42,716 

880,024 

318,820 

264,706 

849,595 

69,753 

393,589 

61,628 

558,131 

1,816,372 

131,545 

38 ,927 

416,465 

368,182 

186,049 

358,139 

30,193 

2010 

441,271 

30,347 

466,255 

281,439 

2,211,618 

314,514 

182,442 

49,141 

42,509 

1,421,097 

748,281 

58,063 

120,259 

804,360 

468,285 

204,245 

190,974 

405,906 

396,826 

102,672 

256,602 

390,677 

744,799 

308,730 

304,181 

465,907 

76,200 

121,915 

168,599 

61,908 

428,354 

178,970 

1,322,421 

789,246 

48,384 

882,920 

313,418 

279,836 

872,872 

71,867 

400,191 

58,042 

556,212 

1,835,494 

143,437 

38,400 

429,299 

398,874 

185,114 

369,007 

32,451 

2011 

462,513 

33,017 

497,619 

295,749 

2,369,938 

313,760 

191,058 

47,315 

47,654 

1,494,594 

791,065 

65,364 

120,657 

855,980 

477,464 

207,885 

192,886 

422,741 

438,780 

112,374 

267,033 

402,891 

770,164 

312,332 

315,618 

476,131 

80,327 

126,806 

186,014 

65,441 

448,631 

189,483 

1,389,608 

822,778 

47,311 

912,791 

325,121 

290,642 

880,849 

75,036 

424,285 

58,683 

575,760 

1,913,515 

149,244 

36,210 

441,577 

412,391 

186,204 

390,297 

29,984 

2012 

464,974 

30,519 

475,128 

295,275 

2,273,043 

313,708 

184,066 

48,431 

46,051 

1,456,417 

771,426 

62,755 

121,485 

847,100 

480,205 

209,738 

194,590 

427,187 

418,044 

109,156 

262,396 

392,834 

774,360 

316,339 

316,166 

478,881 

77,400 

127,156 

173,098 

64,317 

442,146 

182,930 

1,368,786 

813,966 

47,240 

913,726 

326,981 

285,031 

889,044 

73,955 

415,760 

60,963 

577,178 

1,900,154 

144,730 

38,823 

439,512 

402,443 

190,415 

381,374 

31,653 

2013 

470,469 

30,880 

480,743 

298,765 

2,299,908 

317,416 

186,242 

49,003 

46,595 

1,473,630 

780,543 

63,496 

122,921 

857,112 

485,880 

212,217 

196,890 

432,236 

422,985 

110,446 

265,497 

397,477 

783,512 

320,078 

319,903 

484,541 

78,314 

128,659 

175,144 

65,077 

447,371 

185,092 

1,384,963 

823,586 

47,798 

924,5 25 

330,845 

288,399 

899,552 

74,829 

420,674 

61,683 

583,999 

1,922,612 

146,441 

39,282 

444,706 

407,199 

192,666 

385,881 

32,027 

2014 

474,679 

31,156 

485,046 

301,438 

2,320,490 

320,257 

187,908 

49,44 2 

47,012 

1,486,819 

787,528 

64,065 

124,021 

864,783 

490,229 

214,116 

198,652 

436,104 

426,770 

111,434 

267,873 

401,034 

790,524 

322,942 

322,766 

488,877 

79,015 

129,810 

176,711 

65,659 

451,375 

186,748 

1,397,357 

830,957 

48,226 

932,799 

333,806 

290,980 

907,602 

75,499 

424,439 

62,235 

589,226 

1,939,818 

147,751 

39,633 

448,686 

410,843 

194,390 

389,335 

32,313 

2015 

478,919 

31,434 

489,378 

304,131 

2,341,217 

323,117 

189,587 

49,883 

47,432 

1,500,099 

794,563 

64,637 

125,128 

872,507 

494,608 

216,029 

200,426 

439,999 

430,582 

112,430 

270,266 

404,616 

797,585 

325,827 

325,649 

493,244 

79,721 

130,970 

178,290 

66,246 

455,407 

188,416 

1,409,839 

838,379 

48,656 

941,130 

336,788 

293,580 

915,709 

76,173 

428,230 

62,791 

594,489 

1,957,145 

149,071 

39,987 

452,694 

414,513 

196,126 

392,812 

32,602 

Base Year: 2009 

2013 

1.028 

1.179 

1.120 

1.039 

1.105 

1.092 

1.121 

1.080 

1.041 

1.090 

1.082 

1.050 

1.070 

1.045 

1.055 

1.051 

1.059 

1.025 

1.085 

1.054 

1.083 

1.111 

1.041 

1.049 

1.045 

1.053 

1.113 

1.041 

1.143 

1.066 

1.070 

1.103 

1.067 

1.066 

1.119 

1.051 

1.038 

1.090 

1.059 

1.073 

1.069 

1.001 
1.046 

1.058 

1.113 

1.009 

1.068 

1.106 

1.036 

1.077 

1.061 

2014 

1.038 

1.189 

1.130 

1.049 

1.115 

1.102 

1.131 

1.090 

1.051 

1.100 

1.092 

1.060 

1.080 

1.054 

1.065 

1.060 

1.068 

1.034 

1.095 

1.064 

1.093 

1.121 

1.051 

1.058 

1.055 

1.062 

1.123 

1.050 

1.154 

1.075 

1.079 

1.113 

1.077 

1.076 

1.129 

1.060 

1.047 

1.099 

1.068 

1.082 

1.078 

1.010 

1.056 

1.068 

1.123 

1.018 

1.077 

1.116 

1.045 

1.087 

1.070 

Grow t h Rates 

2015 

1.047 

1.200 

1.140 

1.058 

1.125 

1.112 

1.141 

1.100 

1.060 

1.109 

1.102 

1.069 

1.089 

1.063 

1.074 

1.069 

1.078 

1.043 

1.105 

1.073 

1.102 

1.131 

1.060 

1.068 

1.064 

1.072 

1.133 

1.060 

1.164 

1.085 

1.089 

1.123 

1.086 

1.086 

1.139 

1.069 

1.056 

1.109 

1.078 

1.092 

1.088 

1.019 

1.065 

1.078 

1.133 

1.027 

1.087 

1.126 

1.054 

1.097 

1.080 

Base Year: 2011 

2013 

1.017 

0.935 

0.966 

1.010 

0.970 

1.012 

0.975 

1.036 

0 .978 

0.986 

0 .987 

0.971 

1.019 

1.001 

1.018 

1.021 

1.021 

1.022 

0.964 

0.983 

0 .994 

0.987 

1.017 

1.025 

1.014 

1.018 

0.975 

1.015 

0.942 

0.994 

0.997 

0 .977 

0.997 

1.001 

1.010 

1.013 

1.018 

0 .992 

1.021 

0.997 

0.991 

1.051 

1.014 

1.005 

0.981 

1.085 

1.007 

0.987 

1.035 

0.989 

1.068 

2014 

1.026 

0 .944 

0.975 

1.019 

0.979 

1.021 

0.984 

1.045 

0 .987 

0.995 

0.996 

0.980 

1.028 

1.010 

1.027 

1.030 

1.030 

1.032 

0 .973 

0.992 

1.003 

0 .995 

1.026 

1.034 

1.023 

1.027 

0.984 

1.024 

0.950 

1.003 

1.006 

0 .986 

1.006 

1.010 

1.019 

1.022 

1.027 

1.001 

1.030 

1.006 

1.000 

1.061 

1.023 

1.014 

0.990 

1.095 

1.016 

0.996 

1.044 

0.998 

1.078 

2015 

1.035 

0.952 

0.983 

1.028 

0.988 

1.030 

0.992 

1.054 

0.995 

1.004 

1.004 

0.989 

1.037 

1.019 

1.036 

1.039 

1.039 

1.041 

0.981 

1.000 

1.012 

1.004 

1.036 

1.043 

1.032 

1.036 

0.992 

1.033 

0.958 

1.012 

1.015 

0.994 

1.015 

1.019 

1.028 

1.031 

1.036 

1.010 

1.040 

1.015 

1.009 

1.070 

1.033 

1.023 

0.999 

1.104 

1.025 

1.005 

1.053 

1.006 

1.087 
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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-2: STEO Natural Gas Forecasts 

Census Division 2009 2010 

Residential Natural Gas 

Consumption Total U.S. 13.09 13.10 

(Billion Cubic Feet per Day) 

East North Central 10.72 10.25 

Residential Natural Gas Price East South Central 13.19 11.43 

(Dollars per Thousand Cubic M iddle Atlant ic 14.83 13.4 

Feet) Mountain 10.4 9 .65 

New England 15.04 14.83 

Pacific Cont iguous 10.44 10.35 

South Atlant ic 14.97 13.55 

West North Central 10.34 9 .92 

West South Central 11.67 11.05 

Alaska• 10.23 8 .89 

Hawaii* 36.37 44.5 

East North Central 
Residential Natural Gas East South Central 

Expenditures 
¥ 

M iddle Atlant ic 

Mountain 

New England 

Pacific Cont iguous 

South Atlant ic 

West North Central 

West South Central 

Alaska• 

Hawaii* 

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

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

2011 

12.91 

9 .81 

11.2 

12.88 

9 .39 

14.03 

10.36 

13.61 

9 .88 

10.54 

8 .77 

55.28 

1For 2013-2014, growth rates were assumed to be equal to the average annual growth rate from 2009-2012. 

2012 2013 

11.42 13.22 

9 .2 9 .26 

11.28 10.98 

12.2 12.62 

9.41 9 .29 

13.73 13.92 

9 .75 10.22 

13.71 13.17 

9 .6 9 .35 

11.12 10.65 

8.47 8.88 

52.86 60.30 

Calculated Growt h Rates 

2014 2014+ 2009 2014+ 2011 

12.82 0 .979 0 .993 

10.36 0 .966 1.056 

12.73 0 .965 1.137 

14.11 0 .951 1.095 

10.22 0 .983 1.088 

15.09 1.003 1.076 

10.6 1.015 1.023 

15.03 1.004 1.104 

10.37 1.003 1.050 

11.7 1.003 1.110 

9.21 0.900 1.050 

68.78 1.891 1.244 

0.946 1.049 

0 .945 1.129 

0 .932 1.088 

0 .962 1.081 

0 .983 1.068 

0 .994 1.016 

0 .983 1.097 

0 .982 1.042 

0 .982 1.102 

0 .882 1.043 

1.852 1.235 

'Expenditures were not computed because consumption estimates are not published by Census Division. Expenditure growth rates are the product of the correspond ing Census Division 

price growth rate and the consumption growth rate for the total U.S. 
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Annual 

74 Note that the estimates in Tables G-1 and G-2 are published on a monthly basis, whereas 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. 
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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. 
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76,77 

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 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.
 
77 Slight differences in the computations may exist due to rounding.
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78,79 

78 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. 
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80
 

80 Slight differences may exist due to rounding. 
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81 

81 Slight differences may exist due to rounding. 
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82 

82 Slight differences may exist due to rounding. 
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83 

83 Slight differences may exist due to rounding. 
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84 Slight differences may exist due to rounding. 
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85 

85 Slight differences may exist due to rounding. 
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86 Slight differences may exist due to rounding. 
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87 

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

88 Slight differences in the computations may exist due to rounding. 
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89 Slight differences in the computations may exist due to rounding. 
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90 Slight differences in the computations may exist due to rounding. 
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APPENDIX 0: 
SUMMARY OF ALL STANDARDIZED STANDARD UTILITY ALLOWANCES 

State 

Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Dist rict of Columbia 

Florida 

Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 
Nebraska 

Nevada 

New Hampshire 

New Je rsey 

New Mexico 

New York 

North Carolina 

North Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode Island 

South Carolina 

South Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

W est Virginia 

Wisconsin 

Wyoming 

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 

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 

2014 ACS-Based SUAs 

N;iitur<1IGi1s / 

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 
41 

62 

58 

54 

72 

37 

45 

58 

19 

44 

60 

75 

47 

42 

24 

Wate r, Sewilge, 

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 

5 6 

63 

54 

52 

55 

42 

54 

55 

52 

62 

55 

57 

56 

55 

53 

54 

54 

54 

49 

54 

5 5 

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 

2014 RECS-Based SUAs 

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 

57 

74 

81 

59 

64 

76 

60 

71 

68 

73 

76 

73 

75 

66 

80 

74 

70 

79 

72 

72 

82 

69 

71 

Niltur;iilG;u / Wate r, 

Other Fuels Sewage, Trash 

21 50 

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 

35 

23 

20 

18 

22 

27 

39 

31 

23 

23 

14 

24 

12 

34 

20 

27 

25 

22 

12 

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 

4 2 

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 
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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. 
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