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Introduction
The Southwest Environmental Finance Center examined 24 papers and research reports dealing with the issue of affordability of essential services, both at a household level and a community level. The topics covered in these reports are energy, food, healthcare, housing, internet, medicine, toothpaste, transportation, and water.
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[bookmark: _GoBack]The following table summarizes the materials examined and is followed by individual summaries of the reports that were considered. 
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	SUMMARY OF PAPERS REVIEWED

	
Title
	Author(s)
	Publication
	Utility Type
	Country
	Approach
	Methodology
	Metric(s) Used

	
	
	
	
	
	
	
	

	Energy Affordability Living Standards and Emissions Trading: Assessing the social impacts of achieving deep cuts in Australian greenhouse emissions
	Hatfield-Dodds
Denniss

	Report to The Climate Institute
	Energy
	Australia
	Household
	Energy Affordability Measure
	Share of income over time;
Physical bundle of energy 


	Energy Affordability and The Benefits System in Italy
	Miniaci
Scarpa
Valbonesi
	Energy Policy
	Energy
	Italy
	Household
	Residual Income Approach
	Insufficient residual income after energy expense to meet other household expenses

	Low Income Home Energy Assistance Program (LIHEAP)
	U.S. Federal and state governments
	US Dept of Health & Human Service/Ohio Development Services Agency/NM Human Services Dept/MI Dept of Health & Human Services
	Energy
	U.S.
	Household
	LIHEAP criteria
	Federal poverty level;
State median income;
Heating source;
Income/asset test


	Food Stress in Adelaide: The Relationship between Low Income and the Affordability of Healthy Food
	Ward, et al
	Journal of Environmental and Public Health
	Food
	Australia
	Household
	Victorian Healthy Food Basket (VHFB) survey 

	Cost of Healthy Food Basket as a percentage of income

	Food Vouchers, Food Banks, Food Loans
	U.K. local governments
	N/A
	Food
	U.K.
	Household
	Food banks, charities and loans
	Income 
(set by local governments)

	The Supplemental Nutrition Assistance Program (SNAP)
	U.S. Federal government
U.S. Dept of Agriculture
	N/A
	Food
	U.S.
	Household
	SNAP criteria
	Household income;
Household size;
Assets;
Deductions

	Measuring the Burden of Health Care Costs on US Families
	Ezekiel
Glickman
Johnson 
	JAMA
	Healthcare
	U.S.
	Household
	Healthcare Affordability Index
	Affordability Index Ratio (mean cost of an employer-sponsored family health insurance divided by median household income)

	Measuring Housing Affordability in Sao Paulo Metropolitan Region: Incorporating Location
	Acolin
Green
	Cities
	Housing
	Brazil
	Household
	Affordability incorporating location and transportation
	Owners’ equivalent rent;
Monetary commuting cost;
Opportunity cost of commuting

	The Computation of a Housing Affordability Index for Malta
	Darmanin
	Bank of Valletta Review
	Housing
	Malta
	Household
	Housing Affordability Index
	Median household income;
Required income to qualify for loan on median price existing single-family home


	Housing Affordability: A Conceptual Overview for House Price Index
	Suhaida, et al
	Procedia Engineering
	Housing 
	Multiple countries
	Community
	Price-Income Ratio (PIR)
	Median home price;
Median household income

	Measuring Housing Affordability: Looking Beyond the Median.
	Gan
Hill
	Journal of Housing Economics
	Housing
	Australia
	Household
	Quantile Based Measure
	Affordable limit;
Affordability at risk; 
Housing affordability curve;
Housing affordability index;
Affordability at quantile

	Digital Divide Index – A Measure of Social Inequalities in the Adoption of ICT
	Husing
Hannes
	ECIS 2002 Proceedings
	Internet
	Europe
	Individual
	Digital Divide Index
	Digital gap;
Digital Divide Index

	Communication Services Affordability – Lifeline
	U.S. Federal government Federal Communication
Commission
	N/A
	Internet
	U.S.
	Individual
	Lifeline
	135% of federal poverty line

	Availability, Prices and Affordability of Essential Medicines in Haiti
	Chahal
St. Fort
Bero
	Journal of Global Health
	Medicine
	Haiti
	Household
	WHO Essential Medicines List Health Action International (HAI) model; lowest paid government worker method; comparison with other countries in region
	Median Price Ratio (Median Local Unit Price / International Reference Unit Price);
Lowest priced generic medicine at standard dose compared to daily wage of lowest paid unskilled government worker

	Measuring the Affordability of Medicines: Importance and Challenges
	Niens
Brouwer
	Health Policy
	Medicine
	Indonesia
	Community
Household
	Impoverishment method/
Catastrophic method/Lowest paid unskilled government worker (LPGW) method
	Income;
Wages;
Poverty Line;

	Affordability of Public Transport in Developing Countries
	Carruthers
Dick
Saurkar

	The World Bank Group: Transport Paper
	Transportation
	Multiple countries
	Household
	Affordability Index
	Affordability Index
(Number of trips times average cost per trip divided by per capita monthly income)

	Assessing Water Affordability: A Pilot Study in Two Regions of California
	Christian-Smith
Balazs
Heberger
Longley
	Pacific Institute
	Water
	U.S.
(California)
	Household/
Census Block/
Water System
	Water systems with unaffordable rates/
Block groups with unaffordable rates/
Households with unaffordable rates

	Average monthly water bill;
Census Block group scale;
Median household income;
Number of households within selected income ranges;
Average replacement water cost;

	Human Right to Water Approach to Water Affordability in California
	Balazs
Faust
Goddard
	Chapter in A Human Right to Water Framework and Assessment Tool for California OEHHA. working draft
	Water
	U.S. (California)
	Community
	Human Right to Water Approach to Water Affordability in California
	Water system median household income;
California county poverty threshold;
California county deep poverty level

	Water Affordability – EFC Excel Tool
	Kriz
	Wichita State University Environmental Finance Center
	Water
	U.S. (Kansas)
	Community
	Very Small Systems Affordability Tool
	Base income estimate;
Water cost per Household

	Assessing the Affordability of Water and Sewer Utility Costs in New Jersey
	Van
Evans
	Phase 1 report for Jersey Water Works
	Water
	U.S. 
(New Jersey)
	Household
	United Way Asset Limited, Income Constrained, Employed (ALICE) Household Survival Budget
	ALICE household survival budget


	Water Affordability – Tiered Assistance Program (TAP)

	Quiones-Sanchez
Johnson
Blackwell
Jones
	Bill passed by the Philadelphia City Council
	Water
	U.S. (Philadelphia, PA)
	Household
	Tiered Assistance Program (TAP)
	Income;
Household Size;
Special Hardship;


	Measuring Household Affordability for Water and Sewer Utilities
	Teodoro
	Journal AWWA
	Water
	U.S. 
	Household
	Affordability Ratio (AR) Method
	Affordability at the 20th income percentile; 
Hours of labor at minimum wage 

	Affordability Assessment Tool for Federal Water Mandates
	Stratus Consulting, Boulder Colorado

	Prepared for the United States Conference of Mayors, the American Water Works Association and the Water Environment Federation.
	Water
	U.S.
	Household
Community
	Across Income distribution;
Across
Household types; Across
Neighborhoods or geographic units
	Percentage of household income for each income quintile; 
Household type;
Poverty areas


	Global Affordability of Fluoride Toothpaste
	Goldman
Yee
Holmgren
Benzian
	Globalization and Health
	Fluoride toothpaste
	Global
	Household
	Affordability of Toothpaste
	Annual dosage of toothpaste for one person for one year at lowest price as a proportion of annual household expenditures per capita
Days of work needed to pay for toothpaste for one person for one year (250 days) at lowest price



ENERGY

Energy Affordability –Current Measurement Approaches

Type of Utility: Energy 
Country: Australia
Community Affordability or Household Affordability Approach: Household affordability 
Title of Methodology: Energy Affordability Measure
Author(s): 
Steve Hatfield-Dodds
CSIRO Sustainable Ecosystems

Richard Denniss
Australian National University

Source Material: 
[bookmark: _Hlk530642359]Hatfield-Dobbs, Steve and Denniss, Richard. 2008. Energy Affordability Living Standards and Emissions Trading: Assessing the social impacts of achieving deep cuts in Australian greenhouse emissions. Report to The Climate Institute. 

http://www.climateinstitute.org.au/verve/_resources/energy_affordability_living_standard_and_emissions_trading_-_assessing_the_social_impacts_of_achieving_deep_cuts_in_australian_emissions_discussion_paper_june_22_08.pdf

Level of Peer Review: The level of peer review is not indicated. 
[bookmark: _Hlk518382083]Brief Description of Methodology: 
This report discusses how changes in emissions trading may result in a change in relative energy prices in Australia. The authors examine the impact of emissions trading on the price and affordability of a variety of energy commodities. 
 
The authors examine energy affordability by calculating the share of income required to purchase a defined physical energy bundle over time. The calculation is benchmarked against Australian Bureau of Statistics (ABS) data on household energy expenditure. 
The data assembled for this affordability metric should include separate expenditure amounts for each energy product used by an individual or household. Some examples of data that would be relevant for this metric include the amount of income required to purchase energy bundles such as electricity, natural gas and transport fuel (petrol and diesel). 

The authors acknowledge that the introduction of emissions trading would temporarily result in a decline in energy affordability. They suggest providing payments, reductions in taxes or increasing social security payments to offset price increases caused by emissions trading. They also suggest improving transportation options and vehicle efficiency to help low-income households. 

· Why was this methodology developed or why is it in use?

This report was written to explore the potential social impacts of cutting greenhouse gas emissions in Australia. It examines affordability issues in households when emissions trading began in Australia by assessing the impact of higher energy prices on a range of different household types over time. 

· Who uses the methodology and why do they use it?

This report was commissioned by The Climate Institute. There is no indication in the report that the methodology is used elsewhere. 

· Metrics used

· Share of income over time
· Physical bundle of energy 

· Type of data required to use the metric

· Household energy expenditure (electricity, gas, petrol and diesel)
· Household income. 

· Whether the data required is already in existence and if it is publicly available

The data is publicly available from the Australian Bureau of Statistics (ABS).

Thresholds Indicating Affordability Used in Methodology: 
The authors do not provide an affordability threshold. They only provide ways to counteract increasing energy prices from emissions trading for low-income families. 


Pros and Cons of the Methodology: 
Pros:  The data for the affordability metric is easily accessible. 
Cons:

· The measure does not include expected improvements in energy efficiency.
· The authors provide no threshold to determine what share of income over time should be considered affordable. It is possible they don’t provide this information because they are looking at a variety of energy bundles and each one could have its own threshold. 
· The analysis in the report accounts for differences in direct energy consumption by different household types (based on ABS Household Expenditure Survey data). However, it does not account for differences in indirect impacts as a result of changes in other prices.

Case Studies: 
The report concludes that carbon emissions trading does not need to involve a social cost. Emissions trading does lead to an increase in energy prices, but the authors concluded that energy affordability should improve over time as incomes increase. If policies like the ones discussed under the “Brief Description of Methodology” section above are enacted to protect low-income individuals from the potential projected temporary declines in energy affordability, then energy emissions trading will have no social cost in Australia. Energy efficiency over time will also increase, making energy more affordable for all. The authors based their predictions of increasing energy prices and income on calculations they performed which are displayed graphically below. 

[image: ]




The table below shows the estimated weekly energy expenditures of low to upper income individuals or families as well as the share of income spent on certain expenditures.
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Energy Affordability – Residual Income Approach

Type of Utility: Energy (Electricity, Gas)
Country: Italy
Community Affordability or Household Affordability Approach: Household affordability
Title of Methodology: Residual Income Approach
This paper also considers the conventional “Budget Share” approach. But due to limitations with this approach, the authors have chosen to adopt the residual income approach. 
Author(s): 
Raffaele Miniaci 
Department of Economics and Management, University of Brescia, Italy

Carlo Scarpa 
Department of Economics and Management, University of Brescia, Italy

Paola Valbonesi 
Department of Economics and Management, University of Padova, Italy

Source Material: 
Miniaci, Raffaele, Scarpa, Carlo and Valbonesi, Paola. 2014. Energy Affordability and The Benefits System in Italy. Energy Policy, 75, 289-300. 

https://www.sciencedirect.com/science/article/pii/S0301421514004996

Level of Peer Review:  Peer reviewed for publication in the journal Energy Policy. 
Brief Description of Methodology:  
· Why was this methodology developed or why is it in use?

The residual income approach was ﬁrst used to study housing affordability. In applying this approach to energy consumption, the authors define energy as unaffordable if the household does not have sufﬁcient ﬁnancial resources to fund a minimum level of consumption of other goods after paying bills for gas and electricity. 
The authors feel residual income approach is superior to other approaches because it distinguishes between the different causes of fuel poverty (income poverty, over-consumption or under-consumption), and it assesses the level of assistance needed to support households in need. 

In addition to evaluating the efficacy of the two methodologies, the authors wished to assess whether the current structure of determining eligibility for energy assistance results in a reduction in fuel poverty.
 
· Who uses the methodology and why do they use it?

There was no indication that this methodology was used by any organization or community.

· Metrics used

The affordability index defines a headcount index (HI) which is the percentage of consumers whose actual energy expenditure exceeds a given fraction of their income. Xh is the total expenditure for the household and Xhu is the observed expenditure on utilities. A household has an energy affordability problem if: 

                             rh = Xhu / Xh is larger than a given threshold ru.

· Type of data required to use the metric

· The poverty line
· The minimum standard expenditure for electricity and gas
· The minimum standard expenditure for other goods and services

· Whether the data required is already in existence and if it is publicly available

The data sources are available online at the Italian Central Statistical Institute. 

Thresholds Indicating Affordability Used in Methodology: 

Three thresholds are defined in this paper:
· Ru: the ratio of total expenditure to energy expenditure above which the household does not have sufficient “residual income” to purchase other necessary good and services
·  Xup:  minimum standard expenditures for electricity and gas
· Xcp : minimum standard expenditure for other necessary goods and services

The Italian poverty line has been used for expenditures for electricity and gas (Xup) and the other goods (Xcp). The minimum expenditure of gas is defined as the heating and cooking component of the poverty line. 
There are three ways to define ru.
· A normative approach which defines the ru as a ratio of (Xup)/ Xp  
where Xp = (Xup) + (Xcp)
· A positive approach which defines the ru as the median value of the share of energy expenditure for households in a state of relative poverty
· The standard approach which defines the ru based on related literature. The literature sets the threshold at 10% for gas and 5% for electricity.
Pros and Cons of the Methodology: 
Pros:
· This method identifies the group of households who are under-users—i.e. using less energy than the minimum standard. With the conventional budget share approach, these households are not included in the affordability calculation. 
· The use of a threshold for the minimum standard of fuel and non-fuel expenditure 

Cons: This approach does not include a household's desirable amount of consumption.

Case Studies:
The authors compared the residual income approach and the budget share approach in Italy from 1998-2011. The data used is from the Italian Central Statistical Institute. Table 3 shows affordability based on the budget share approach which includes all three thresholds for the ru and shows the affordability based on average threshold and headcount index (HI). Two out of three of these indicators show worsening affordability. 
[image: ]
Table 4 shows affordability based on the residual income approach. Column A (residual income poor) and column B (under users) is combined in column c which gives the measure of affordability. The second to last column shows the ratio of the energy price index to the general price index.  
[image: ]
Along with comparing different affordability metrics based on the data, the authors also assessed the eligibility criteria. With a simulation exercise, the authors found that the eligibility group was wrongly determined, and thus the energy benefit has little impact on fuel poverty.


Energy Affordability – LIHEAP

Type of Utility: Energy
Country: United States 
Community Affordability or Household Affordability Approach: Household affordability 
Title of Methodology: Low Income Home Energy Assistance Program (LIHEAP)
Author(s): Federal and state governments
Source Material: 
U.S. Department of Health & Human Services. LIHEAP Assistance Eligibility.
https://www.acf.hhs.gov/ocs/resource/liheap-eligibility-criteria

U.S. Department of Health & Human Services. LIHEAP Heating Eligibility Assistance: Asset Test https://liheapch.acf.hhs.gov/tables/assets.htm
Ohio Development Services Agency. Energy Assistance Programs. https://www.development.ohio.gov/is/is_heap.htm
New Mexico Human Services Department. LIHEAP Application. http://www.benefitsapplication.com/apply/NM/LIHEAP 
Michigan Department of Health & Human Services. Emergency Relief: Home, Utilities & Burial https://www.michigan.gov/mdhhs/0,5885,7-339-71547_5531_7872---,00.html
Level of Peer Review: 
Reviewed by federal and state government officials. 
Brief Description of Methodology: 
While the federal government funds the LIHEAP program, each individual state determines eligibility for the program. LIHEAP funding varies significantly across states and tribes. The amount each state receives from the federal government is determined by funding formulas based on data such as number of households in poverty, relative cost of fuel, heating degree days etc. The amount of funding distributed each year varies depending on the level of funding provided by Congress. While there are some guidelines drawn up by the federal government, states have broad autonomy in creating their LIHEAP programs. 
States determine who is eligible for LIHEAP. All states establish an income limit for applicants by using a specific percentage of the federal poverty level.  The LIHEAP statute establishes 150% of the federal poverty level as the maximum income a state can set for assistance and 110% as the lowest. The percent can only be higher if 60 percent of state median income is higher that the federal poverty level. Some states also include household assets in determining financial eligibility. Examples of assets included by some states are investments, cash on hand and CD’s, but there is no standard list of assets used by the eleven states that currently require asset tests to be eligible for LIHEAP.
To determine eligibility, those in need of assistance must apply. The information gathered from this application that may impact eligibility include the number of people in a household, the source of heating, and citizenship. Some states have also given priority to those who are elderly, have disabilities or have young children. Most states choose to pay the energy company directly and notify the household. However, since assistance is limited to available funding, there is no guarantee of assistance, even for qualified applicants. 
· Why was this methodology developed or why is it in use?

LIHEAP was created to help low income households with their heating and cooling energy costs, weatherization, energy-related homes repairs and bill payment. The intent of the program is to reduce the risk of health and safety problems by helping those in need with energy costs. 

· Who uses the methodology and why do they use it?

All states have a LIHEAP program to assist low-income residents with energy expenses.

· Metrics used

· Federal poverty level
· 60% of the estimated state median income
· Heating source
· Income
· Asset test

· Type of data required to use the metric
· Countable income (varies by state): wages, unemployment insurance, social security administration benefits, retirement, VA benefits etc.,
· Federal poverty level for the year
· List of assets (varies by state): bank accounts, cash on hand, investments, CD’s etc.
· Recent copies of utility bills, proof of hardship

· Whether the data required is already in existence and if it is publicly available

· Almost all the data must be provided by the individual household
· Federal poverty guidelines and the estimated state median income for a given year are publicly available on many government websites including the LIHEAP website. https://liheapch.acf.hhs.gov/tables/POP.htm. 

Thresholds Indicating Affordability Used in Methodology: 
· Thresholds are determined on a state by state basis. Some states require that household income levels are at or below 150% of the poverty level to be eligible while others choose a different percent standard. 
· The asset test allows assets to range from $25,000 to $2,000, depending on the state.

Pros and Cons of the Methodology:

Pros: 
· States can set the percent of household income relative to the federal poverty level that qualifies candidates to better encompass those in need in their state.
· The federal government sets broad guidelines for how to spend LIHEAP dollars that states must follow but allows states a lot of flexibility in how they set up their programs.
· States have the freedom to add eligibility components. 
· The information needed to determine eligibility is all easily accessible.
· Both homeowners and renters are eligible for assistance.
Cons: 
· Application processing time can take weeks to months.
· The program is completely dependent on federal funding levels.
Case Studies: 
Ohio

To qualify for LIHEAP in Ohio the household income must be at or below 175% of the federal poverty level. Below is an example of income based on household size that qualifies households in Ohio in 2017-2018 for LIHEAP. For households with more than eight people, Ohio adds $7,315 for each additional person. Ohio defines income broadly and includes wages, pensions, child support received, legal settlement, disability assistance etc. A full list can be found at https://www.development.ohio.gov/is/is_heap.htm. In Ohio LIHEAP is a one-time benefit that is directly applied to the household’s utility bill. 

Kentucky

LIHEAP in Kentucky is broken down into three components: subsidy, crisis and summer cooling. The subsidy component helps households during November and December pay home heating costs. To qualify residents must make less than 130% of the federal poverty level. They also cannot have liquid assets in excess of $2,000. There is an exception in cases of catastrophic illness, in which case the resident can have up to $4,000 in liquid assets if those assets are used for medical and living expenses. 
The crisis component, which operates from January to March, includes the criteria above and requires a resident be in a crisis that involves one of the following: imminent loss of heat, have 4 or fewer days of wood, coal, fuel oil, kerosene or propane available, or have an eviction notice caused by a resident's inability to pay. The last qualification applies only to those whose heating costs are included in a portion of their rent. 
Lastly, the summer cooling component is a one-time payment to the household’s electric provider. This component is available only when additional federal or state funds are available. The eligibility requirements for this component are the same as those above.


FOOD

Food Affordability – Survey Methodology

Type of Utility: Food
Country: Australia
Community Affordability or Household Affordability Approach: Household affordability
Title of Methodology: Cross-sectional Victorian Healthy Food Basket (VHFB) survey methodology
Author(s): 
Paul R. Ward
Discipline of Public Health, Flinders University, Australia

Fiona Verity
School of Social and Policy Studies, Flinders University, Australia

Patricia Carter
Health Promotion Branch, Department of Health and Ageing, Australia

George Tsourtos
Discipline of Public Health, Flinders University, Australia

John Coveney
Discipline of Public Health, Flinders University, Australia

Kwan Chui Wong
Discipline of Public Health, Flinders University, Australia

Source Material: 
[bookmark: _Hlk530391193]Ward, Paul R. et al. 2013 Food Stress in Adelaide: The Relationship between Low Income and the Affordability of Healthy Food. Journal of Environmental and Public Health, 1-10.
https://www.hindawi.com/journals/jeph/2013/968078/
Level of Peer Review: Peer reviewed for publication in the Journal of Environmental and Public Health
Brief Description of Methodology:  
· Why was this methodology developed or why is it in use?
Australia has had no national Healthy Food Basket (HFB). Instead, different HFB’s were used in different states.  These surveys used one standard reference family to calculate affordability. This study used the cross-sectional Victorian Healthy Food Basket (VHFB) survey methodology which uses four distinct types of reference family, developed by the 2003 Family Characteristics Survey and the 2001 Census of Population and Housing.  The types of reference families used were:
· A “typical” family (two parents plus two dependents)
· A single-parent family (one parent plus two dependents)
· A single adult
· An elderly retired pensioner

The study surveyed prices of the items in the Healthy Food Basket in different supermarkets in both the highest and lowest income areas identified by census data.

· Who uses the methodology and why do they use is?

This method has not been adopted by any community, organization or governmental agency. The authors do indicate that a similar methodology was previously used by other researchers. 

· Metrics used

Healthy Food Basket Affordability Index, defined as the cost of the HFB as a percentage of income.
Two types of income are used. The first is based on government welfare benefit payments for unemployed families. The second is based on Equivalized Disposable Household Income for South Australia and the income is adjusted to current values by using the wage price index. 

· Type of data required to use the metric

· Cost of a standard food basket
· Government welfare payments for unemployed families (paid to people who are either unemployed and looking for work, on disability payments, retired from employment, unemployed single-parent families, on sickness allowance, or on caregiver allowance.
· Equivalized Disposable Household Income

· Whether the data required is already in existence and if it is publicly available

· The data for the VHFB are extracted from another research paper entitled “Development of a healthy food basket for Victoria” by Palermo and Wilson (2007). It was not indicated in the paper whether it is public. 
· The welfare payments are online and public. The website is Department of Human Services—Centrelink site at http://www.centrelink.gov.au/.
· The disposable income data is from the Australian Bureau of Statistics. The data is not publicly available.  
Thresholds Indicating Affordability Used in Methodology: 
This method does not define any affordability threshold, but the authors note that families that spend more than 30% of their income on food could be experiencing “food stress.”  

Pros and Cons of the Methodology: 
Pros:
· The study examined the whole Adelaide area while other studies looked only at portions of the Adelaide area. 
Cons:
· This study assumes that people shop at large supermarkets, which might not be the case. 
· The study does not consider that individuals living in low-income areas may have to travel further to secure food, thus adding extra expense
· The HFB is generic and does not represent different cultural diets, even though these foods may be considered healthy.
· The HFB is calculated from a specific point-in-time price for different products. The price of many food items, however, varies throughout the year depending on the season and supplies. Thus, the affordability index created from this price may vary throughout the year, and the method does not account for this variation. 

Use of Methodology: 
Case studies:
The authors surveyed supermarkets in Adelaide, Australia. Supermarkets were selected from the highest and lowest household income areas from each local government area. The survey was conducted by following VHFB methods for selecting products for a healthy food basket. In the selection process, the cheapest brand was recorded for the same size as the listed products in the VHFB method. If the exact size was not found, then the next smaller size was chosen. The price was then upward multiplied to find the exact price. 
The mean cost of the HFB items showed no statistical difference between the high and low-income areas, indicating that the geographic location of the supermarket has no effect on the cost of the HFB. 
Not surprisingly, the findings showed that healthy food was significantly less affordable for families on low incomes, which would need to spend up to 28% of income to afford the HFB compared to high-income families, who would spend 6% to 9%. 
For families on welfare payments, the percentage of income that would need to be spent on the HFB for the typical family, single-parent family, and single adult was 33.0%, 29.1%, and 28.6%, respectively, considerably more than the 17% average expenditure on food by Australian households. This “food stress” adds to the housing stress also faced by low income households and results in poorer health as a result of consumption of less expensive, but less healthy food. The authors suggest that reducing the price of healthy food and increasing welfare payments could be the focus of national social policy to solve this issue.



Food Affordability – Food Vouchers, Food Banks, Loans for Food 

Type of Utility: Food
Country: United Kingdom
Community Affordability or Household Affordability Approach: Household affordability
Title of Methodology: Food vouchers as well as some food banks, charities and loans
Author(s): 
United Kingdom local governments
Source Material:
https://www.bbc.com/news/uk-england-17813116
https://www.theguardian.com/politics/2013/mar/26/payment-cards-emergency-assistance-food-stamps 
Level of Peer Review: Created and reviewed by local city councils. 
Brief Description of Methodology: 
Food assistance money is given from the central government to local authorities which have the autonomy to design their own food welfare programs and eligibility requirements.  Previously the English government gave cash loans as part of the government-run social fund, but it was determined that this method was flawed. Instead, the 150 local authorities in England that oversee assistance programs switched to food vouchers and other programs. Some have incorporated food assistance programs into their general welfare and short-term benefits programs. The food vouchers are in the form of payment cards that have money added monthly based on an individual's eligibility. The vouchers can be used for food, diapers and other essentials but not for alcohol or cigarettes. Depending on the city, the voucher could be for a one-time use or provide longer assistance. 
In addition to individual food vouchers, some cities provide charity food parcels and cash grants to food banks to help them increase operating hours and hire more staff. Food parcels given out at food banks are designed to be nonperishable and last one or two days.  
Eligibility varies widely between cities. Some cities require individuals in the food voucher program to have regular meetings with work coaches while others require proof of job search activity. Most cities consider one or more of the following when determining an individual's eligibility: Elderly, homeless, individuals fleeing domestic violence, young people leaving care, individuals moving out of institutional or residential care, individuals leaving prison or detention centers, individuals with a chronic illness or alcohol or drug issues, or individuals with learning difficulties.   
· Why was this methodology developed or why is it in use?
The methodology was created because the English government determined the old government-run social fund that provided cash loans was an unsustainable and needed to be reformed. 
· Who uses the methodology and why do they use it?
150 local governments in England now use the new reformed food welfare programs including Hampshire, Manchester, Bristol and Darlington. 
· Metrics used
The metrics depend on how the individual cities decided to implement the money given to them by the government to spend on food assistance for low-income families. All programs created by the cities require those applying to provide their income and the number of people in the household. 
· Type of data required to use the metric
· Income 
· Number of people living in the household
· Disability
· Age
· Whether they are or were in a domestic violence situation
· Whether the individual is participating in any other assistance program in the UK
 
· Whether the data required is already in existence and if it is publicly available
All the required data must be provided by the applicant. 

Thresholds Indicating Affordability Used in Methodology:
Individual city councils determine the threshold to be used in their jurisdiction. Thresholds also depend on what the city decides to do with the money (e.g. food vouchers, loans, charities or food banks). 
Pros and Cons of the Methodology: 
Pros: 
· This method allows cities to create programs and deliver their funds in a way they deem most effective for those in need of food assistance in their city. 
· Unsuccessful candidates are directed to soup kitchens or other charities. 
Cons:
· This method does not allow individuals to buy essential non-food items.
· The eligibility guidelines are stricter with this method and more candidates are unsuccessful. 
· Critics of the method suggest it more likely makes individuals turn to risky or criminal behavior to obtain cash. 
· Since implementing the changes, the British government has experienced an increase of people using food banks. Currently more than half a million people rely on food banks. 
· Local authorities are worried that this newer patchwork welfare assistance system will lead to what they call “postcode lottery,” meaning that the most vulnerable people will move and apply for help in more “generous” boroughs. 
Case Studies: 
The type of benefit and voucher scheme for each city seems to reply heavily on the politics of the area. The labor-run Manchester city council offers applicants low-interest loans of up to 200 pounds each year while the conservative-run Hampshire city council opted to invest its welfare fund into charities and food banks. In Manchester to qualify for the loan program an individual must be over the age of 16 and living in the Manchester area. Individuals are automatically not eligible if they have been found guilty of benefit fraud in the last two years, already receive benefit support from a different area or have exceeded the maximum number of funding awards over a 12-month period. Other examples include Bristol which uses its funds for emergency payments for food, heating and toiletries, while Darlington wants to invest in a church food bank and help charities take on more workers. 
The UK also developed a food welfare program called Healthy Start for pregnant women, infants and young children in low-income families. The program provides vouchers of 3.10 pounds per week for pregnant women and children between one and four years old and 6.20 pounds per week for children under one. To be eligible a woman must be at least 10 weeks pregnant or have at least one child under four years old. The woman must also receive one of the following: income support, income-based Jobseeker’s Allowance, Child Tax Credit, Universal Credit, Working Tax Credit.


[bookmark: _Hlk530643956]Food Affordability – The Supplemental Nutrition Assistance Program (SNAP)
 
Type of Utility: Food
Country: United States
Community Affordability or Household Affordability Approach: Household Affordability
Title of Methodology: The Supplemental Nutrition Assistance Program (SNAP)
Author(s): The United States Federal Government
Source Material:
The United States Department of Agriculture: Food and Nutrition Service
https://www.fns.usda.gov/snap/supplemental-nutrition-assistance-program-snap
Level of Peer Review: Extensive peer review. 
Brief Description of Methodology: 
The SNAP program for low-income individuals or families provides monthly monetary assistance for nutritional food. The program is funded by the federal government but is administered by the states. There are federal requirements for SNAP, but states can alter some requirements. Recipients of SNAP are given an electronic benefits transfer (EBT) card. The card functions like a debit card, and money is added to the card each month. Unused funds at the end of the month carry over to the next month. The card can be used to purchase food and drinks at grocery stores, convenience stores, gas stations, pharmacies that sell food, and farmer’s markets. It cannot be used to buy alcohol, non-food products, tobacco, medicine or prepared food. Recipients are limited to three months on SNAP benefits every three years if they are a childless adult who is unemployed and has no disabilities. 
Application:
· Only one member of a household needs to apply but the required information for all individuals living in the household must be included. 
· The application must include income, resources/assets and size of household. The income and resources information must be provided for all members of the household. SNAP defines a household as people that live together and purchase and prepare food together. 
· Applicants must have a face-to-face interview. Applicants that are unable to travel because they are elderly or have a disability can apply for an exception for a phone interview or home visit. 

Eligibility:
· Income must be below 130% of the federal poverty level, based on household size.
· Gross income is defined as the total income before any deductions. 
· Net income is defined as the total income minus allowable deductions. 
· To determine benefit allotment, 30% of net monthly is subtracted from the maximum monthly allotment allowed. 
· To be eligible the household also must not exceed the dollar amount of countable resources set out by the federal government. 
· A household is allowed $2,250 in countable resources and if one person in the household is 60 years or older or is disabled the household may have $3,500 in countable resources. 
· Resources do not include Social Security Income (SSI) and Temporary Assistance for Needy Families (TANF).
· Whether vehicles are considered resources depend on the state. Most do not include them as resources. 
· Different requirements apply for the elderly and disabled. To qualify as elderly an individual must be 60 or older.  Each state has different methods to determine those requirements, but most allow increased limits for income and resources. 
· Applicants will not be eligible, regardless of income, if any of the following apply: worker is on strike, an unauthorized immigrant, left a job intentionally or reduced the number of hours at a job to qualify for SNAP. 
· There is no time limit for receiving benefits if an individual continues to be eligible. 

[image: ]The tables below show the maximum gross monthly income and net monthly income based on the size of the household to qualify for SNAP and the maximum monthly allotment based on the size of the household.
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Deductions: 
· There are a number of deductions that are available to boost SNAP benefits. An individual must apply and show documentation for these deductions. The deductions a household is eligible for will determine the household’s net income.  
· Deduction from earned income: A standard deduction is $155 for households with 1 to 3 people and $168 for households of 4 or more people.
· A child or dependent care for work deduction. This deduction covers children, the elderly and the disabled. 
· Medical expenses for the elderly or disabled in the household. The expenses must be over $35 and not covered by insurance. 
· Legally owed child support payments. 
· Shelter costs for those who are homeless. This deduction is not offered in every state. 
· Shelter costs that are more than half of the household’s income after all other deductions are subtracted. These deductions can include rent, electricity, water, property taxes, heating etc. The amount deducted cannot exceed $504. There are different rules for the elderly and disabled as well as higher limits in Hawaii and Alaska. 

· Why was this methodology developed or why is it in use?

The methodology was designed to help provide low-income individuals and families with nutritious food that might otherwise be out of their budget. 

· Who uses the methodology and why do they use it?

The United States federal and state governments use this methodology as a way to streamline food assistance in the U.S. and to assure that the benefits are used for nutritious food. It also gives states some autonomy in the process on the assumption that states are better able to fit the benefits to the needs of their populations.

· Metrics used
· [bookmark: _Hlk530644141]Number of people in a household
· Household Asset
· Household Income
· Deductions

· Type of data required to use the metric
· Number of individuals in household
· Age of individuals 
· Individual income 
· Assets or resources including bank accounts, stocks, sometimes vehicles etc.
· Disability

· Whether the data required is already in existence and if it is publicly available
All the required data must be provided by the applicant. 

Thresholds Indicating Affordability Used in Methodology: 
· To qualify for SNAP, the household's maximum gross monthly income must be no greater than 130% of the federal poverty level. 
· Individuals between 18 and 50 are only eligible for three months of SNAP benefits every three years unless they are working or in a work or training program 20 hours a week.  In specific circumstances where communities have high and sustained unemployment, the three-month law can be suspended. 

Pros and Cons of the Methodology: 
Pros:
· Benefits are provided starting the day the application is submitted. 
· The interview process allows for a thorough understanding of each application.
Cons:
· The method lacks effective work requirements.
· It can take up to 30 days to process the application. 
· Interviews are time consuming.
Case Studies: 
The illustration below details how a household’s monthly SNAP benefits are calculated. 
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HEALTHCARE

Healthcare Affordability – The Affordability Index
Type of Utility: Health insurance
Country: United States
Community Affordability or Household Affordability Approach: Household affordability approach
Title of Methodology: The Affordability Index 

Author(s):
Ezekiel J. Emanuel
Perelman School of Medicine, University of Pennsylvania 

Aaron Glickman
Perelman School of Medicine, University of Pennsylvania 

David Johnson
Sight Health, Chicago, Illinois

Source Material: 
[bookmark: _Hlk530644190]Ezekiel, Emanuel J., Glickman, Aaron and Johnson, David. 2017. Measuring the Burden of Health Care Costs on US Families. JAMA, 318(19), 1863-1864. 
https://jamanetwork.com/journals/jama/fullarticle/2661699
Level of Peer Review: Peer reviewed and published in the journal JAMA.
Brief Description of Methodology:
The authors of this paper analyze household-level healthcare affordability for individuals with employer-sponsored health insurance using a metric they created called The Affordability Index. The Affordability Index shows the relationship between health insurance costs and household income by dividing the mean cost of an employer-sponsored family health insurance policy by the median household income. Performing this calculation each year provides a sense of healthcare affordability changes over time.     
· Why was this methodology developed or why is it in use?

Previous efforts to understand healthcare affordability focused more on health care expenditures and other metrics on a national level. These data points do not demonstrate an individual family’s ability to afford healthcare.  The affordability index discussed in this paper compares the cost of employer-sponsored family health insurance to median household incomes directly. Using this index, the cost of healthcare may be viewed as a percentage of a household’s budget, making affordability analysis at the household level much easier. Other affordability indices use the median or mean total compensation of a household rather than median household income to calculate the index. This approach can be problematic, as employer contributions to health insurance would be counted twice. Additionally, household income is the metric upon which most family budgets are built. Total compensation is rarely considered in a family’s budgeting process. The Affordability Index is helpful because the ties between insurance premiums, healthcare costs, and income are difficult to understand for most.

· Who uses the methodology and why do they use it?

The methodology is proposed as a future measure of health care affordability.

· Metrics used

[bookmark: _Hlk529796874]Affordability Index Ratio (mean cost of an employer-sponsored family health insurance policy divided by median household income)

· Type of data required to use the metric

· Household income
· Cost of employer-sponsored family health insurance.

· Whether the data required is already in existence and if it is publicly available

· Median household income is provided by the US Census Bureau.
· The mean cost of an employer-sponsored family health insurance policy is provided by the KFF/HRET Employer Health Benefits Survey.

Thresholds Indicating Affordability Used in Methodology: 
The authors did not provide any affordability threshold. 
Pros and Cons of the Methodology: 
Pros:
· All necessary data (mean cost of insurance premiums and median household income) is generated annually from reliable sources and can be accessed easily online.  
· The Affordability Index is easily understood, by expressing the cost of health insurance as a percentage of income.
· The Index is more meaningful to individuals than national statistics, displaying changes in health care costs to average individuals.
· Showing healthcare costs as a percentage of wages exhibits the negative effects that increasing healthcare costs have on wages.

Cons:

· The index is only relevant to individuals with employer-sponsored insurance programs. The index may not be an accurate representation of the relative cost of healthcare for uninsured individuals, or those on Medicaid or Medicare.
· There are other costs associated with healthcare (e.g., travel time, at home care, time off work, and potential lost wages) that are not included in health insurance premiums, and thus not considered by the Affordability Index. 

Case Studies:
A few potential applications of the Affordability Index are discussed in the paper. The authors believe the index could be used to inform policy objectives, for example setting a goal of reaching the Affordability Index ratio in a certain year. The index could be used by the Secretary of Health and Human Services to identify industries with significant change in healthcare costs. The index could also be used as a bargaining tool by states to persuade clinicians and healthcare providers to prevent prices from increasing beyond the increase in household incomes. States could also use the index to pressure healthcare organizations and clinicians to reign in prices that exceed growth in household income before agreeing to payment increases.

The graph below shows family health insurance premiums as a percentage of median income from 1999 to 2016.
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HOUSING


Housing Affordability – Incorporating Location and Transportation

Type of Utility: Housing

Country: Brazil

Community Affordability or Household Affordability Approach: Household affordability

Title of Methodology: Measuring housing affordability by incorporating location and transportation 

Author(s): 

Arthur Acolin
University of Southern California

Richard K. Green
University of Southern California

Source Material: 

Acolin, Arthur and Green, Richard K. (2017). Measuring Housing Affordability in Sao Paulo Metropolitan Region: Incorporating Location. Cities, 62, 41-49. 

https://www.sciencedirect.com/science/article/pii/S0264275116303067

Level of Peer Review: Peer reviewed in the journal Cities

Brief Description of Methodology: 

The goal of this methodology is to create an affordability indicator that combines housing (renting or ownership) and transportation to identify burdened households. 

Housing:

To determine the cost of owning a home the authors created the following equation which is based on the owners’ equivalent rent (OER) approach:
[image: ]
R - rent for one period (equal to the cost of owning for the same period)
PH - House value 
m - Maintenance 
[image: ]- Depreciation
 [image: ]- House price appreciation
[image: ] - Local property tax rate
[image: ] - Opportunity cost of owning equal to the potential return of home equity
[image: ] - If invested in another asset earning a return
 - Interest payments if a mortgage exists

Transportation:

To determine cost of commuting, the authors calculated both the monetary cost and the opportunity cost of commuting. The monetary cost was determined as the time it took to get an individual to their job which is recorded in the annual population survey (PNAD) and the monthly transit costs of those who commute 30 minutes or more. The monetary cost is capped at 6% of an individual’s income because Brazil requires employers to provide a subsidy if commuting costs are more than 6% of an individual’s income. They also calculated the opportunity cost of transportation by multiplying commuting time by the worker’s hourly wage. The commute time is variable and thus they used the midpoint. 

· Why was this methodology developed or why is it in use?

Only one-fifth of residences in Brazil are rented. Most people own their homes, but metrics for housing affordability in the country are for renters only, excluding home owners.  Homeowners may also struggle with affordability because many of the homes are self-built without land titles and can have very limited access to certain amenities. Additionally, housing is becoming more expensive in the city, forcing many to move further away from the city center where they work. Most residents who move have increased commute time and cost. 

· Who uses the methodology and why do they use it?

The metric was specifically created for São Paulo, Brazil but the method used in this paper can be applied to other large cities. 

· Metrics used

· Owners’ equivalent rent (OER) - Housing expenditures 
· Monetary commuting cost (capped at 6% of income)
· Opportunity cost of commuting (computed using midpoint of time range times hourly wage)

· Type of data required to use the metric

· Tenure of housing
· Monthly rent
· Number of rooms
· Number of bedrooms
· Walls
· Roof
· Bathrooms
· Electricity
· Piped water
· Sewage
· Garbage collection 
· Transportation time
· Monthly income
· Weekly work hours
· Hourly wage
· Transportation monthly cost

· Whether the data required is already in existence and if it is publicly available

The data is publicly available through the annual population survey (PNAD), the census and the survey of consumer finance (POF).


Thresholds Indicating Affordability Used in Methodology: 

· The authors set the threshold at the criterion for burdened households (those that spend more than 30% of their income on housing expenditures). 
· When transportation is included the threshold increases to those that spend more than 45% of their income on housing and transportation expenditures. 
· The authors also cap monetary commuting costs at 6% of an individual’s income because subsidies from employers are required above that percentage.  

Pros and Cons of the Methodology:
 
Pros:

· The methods look beyond the cost of renting to determine housing affordability. It includes homeownership and the costs associated with homeownership.
· The housing affordability indicators in this paper includes all types of households and locations in São Paulo Brazil.
· The method considers the opportunity cost of a commuter’s time as well as the monetary cost. 

Cons:

· The Owner’s Equivalent Rent (OER) data lacks a precise measure of the size of each unit and its precise location.  
· The OER data lacks information about access to amenities. 
· The method of determining commuting cost likely underestimates the cost of transit by car or motorcycle and overestimates the cost of transit by foot or bike.
· The subsidy provided by employers only applies to formal employers. Over 40% of the poor in Brazil are self-employed or work in the informal sector and thus do not receive this subsidy. 

Case Studies:

The authors estimated the housing and transportation cost burden from 2007 to 2013. They found from 2007 to 2013 the number of households that had rent and transportation costs exceeding 45% of their total income increased from 1.2 million to 1.9 million. The data demonstrates a drastic decrease in affordability over a fairly short period of time. During this time housing prices increased rapidly but income did not increase as quickly. This disparity forced people to move farther away from their employment and thus increased transportation costs. If inexpensive housing units are built farther from jobs it does not effectively raise the living standard because transportation becomes more costly both in monetary cost and time spent on the commute. The data from this study can inform city officials about where affordable housing should be built to raise the standard of living instead of creating different burdens.


Housing Affordability – Housing Affordability Index

Type of Utility: Housing
Country: Malta
Community Affordability or Household Affordability Approach: Household affordability
Title of Methodology: Housing Affordability Index


Author(s): 
Joseph Darmanin
Economics Officer in the Financial Stability Office at the Central Bank of Malta

Source Material: 
Darmanin, Joseph. 2008. The Computation of a Housing Affordability Index for Malta. Bank of Valletta Review, 37, 25-34. 
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.527.5465&rep=rep1&type=pdf
Level of Peer Review: The article was published in the Bank of Valletta Review. The level of peer review is not indicated.
Brief Description of Methodology: 
The authors use the Housing Affordability Index (HAI) to determine affordability. HAI is the ratio of median household income to the required income to qualify for a loan on a median priced existing single-family home. The goal of the index is to measure the degree to which a typical middle-income family could afford mortgage payments on the median price home. 
[image: ]

The Qualifying Ratio (QR) is the lender-stipulated maximum ratio of monthly mortgage payments to gross monthly income allowed for an individual to qualify for a mortgage loan. 
Monthly repayments were calculated with the following formula. 
[image: ]
A = Amount of loan
R = Interest rate
T = Term of loan

When the HAI is high, housing is relatively affordable. When the HAI is 100 the typical household has enough income to purchase a median-priced home.  If the HAI is below 100, the typical household cannot afford to buy a home.


· Why was this methodology developed or why is it in use?

This methodology was developed to quantify housing affordability problems in Malta. In recent years, the housing affordability problem in the Maltese Islands has become more pronounced. The aim of the index is to measure the degree to which a typical middle-income family can afford the mortgage payments on the median-priced house.

· Who uses the methodology and why do they use it?

The authors do not indicate who is using the methodology, but this type of affordability measure is used by many reality companies in the United States. 

· Metrics used

Housing Affordability Index (HAI): median household income (MHI) divided by required income to qualify for a loan on a median price existing single-family home (RI)

· Type of data required to use the metric

· Median Household Income
· Median House Prices
· Monthly Mortgage Rate
· Down Payment
· Maturity
· Coverage Ratio.

· Whether the data required is already in existence and if it is publicly available

The data is publicly available. 

Thresholds Indicating Affordability Used in Methodology: 

Previously, thresholds of the housing cost-to-income ratio have been set at 25%, 30 %, 40 %, and 50 %. Generally, a housing cost burden of up to 30 % of income is defined as affordable. Mortgage lenders advise individuals to not let mortgage payments exceed 30 % of their gross monthly income.

Pros and Cons of the Methodology: 
Pros:  
· The most applicable for the Maltese context
· The least subjective of all methods available
· Simple to calculate
· The required data is obtainable 

Cons:
· Affordability depends on many factors. No individual index can be generalized on the whole population because it depends on several underlying conditions.
· Malta has an underdeveloped rental market and rental data is not accurate. Thus, rentals are not included in this affordability measurement.
 
Case Studies:
Malta
Housing prices in Malta have gone up and disposable income has decreased. The authors found that affordability decreased for all income brackets from 2000 to 2006. The largest deterioration corresponded with the sharpest increase in housing prices. 
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Housing Affordability – Price-income Ratio

Type of Utility: Housing 
Country: Many countries including Malaysia, Japan, Australia, Canada and Ireland.
Community Affordability or Household Affordability Approach: Community affordability 
Title of Methodology: Price-income Ratio (PIR) 
Author(s): 
M.S. Suhaida
Universiti Tenaga Nasional, Malaysia

N.M. Tawil 
Universiti Kebangsaan Malaysia

N. Hamzah 
Universiti Kebangsaan Malaysia

A. I. Chen-Ani 
Universiti Kebangsaan Malaysia

H. Basri 
Universiti Kebangsaan Malaysia

M. Y. Yuzainee 
Universiti Tenaga Nasional, Malaysia

Source Material: 
Suhaida, M.S. et al. (2011). Housing Affordability: A Conceptual Overview for House Price Index.  Procedia Engineering, 20, 346-353 
https://www.sciencedirect.com/science/article/pii/S1877705811029857
Level of Peer Review:
The article was peer reviewed and published in the journal Procedia Engineering.
Brief Description of Methodology: 
· Why was this methodology developed or why is it in use?

The government of Malaysia wants to increase home ownership and has devised different schemes to make housing affordable for low-income citizens. However, cities like Kuala Lumpur and Selangor are experiencing high property costs that affect housing affordability for middle-income people. 

This paper provides an overview of several methods of assessing housing affordability and notes the need for further study to devise more accurate measures but does not propose a new methodology.

The authors cite the work of Gan and Hill (Measuring Affordability: Looking Beyond the Median.” Journal of Housing Economics, 18 (2009) Pp. 115- 125) which is also reviewed in this paper. 

· Metrics used

The metric used for comparison is Price-income Ratio (PIR) defined as:
(Median Home Price) / (Median Household Income)

· Type of data required to use the metric

· Median home price
· Median household income. 
The authors also discuss other data that could measure ability to pay, including:
· Household spending
· Occupation, education level
· Number of children.  

· Whether the data required is already in existence and if it is publicly available

The data used to measure PIR (median home price and median household income) is publicly available. Other data would have to be obtained by postal surveys or interviews. 

Thresholds Indicating Affordability Used in Methodology: 

The authors used the affordability rating created by International Demographia, as show below. 
[image: ]Pros and Cons of the Methodology: 
Pros and Cons relate to the PIR.
Pros:
· The measure is simple.
· The data are readily available. 
Cons:
· The measure does not consider other circumstances effecting a household. 
· There is no theoretical or logical foundation for the concept. The ratio is volatile when comparing cities, especially between western countries and Asian countries, due to the fluctuation of housing prices and level of income. 
Use of Methodology: 
The PIR approach is in use in many countries by mortgage lenders. 
Case Studies:

The two tables below show the median price-income ratios for selected countries. Note that the price-income ratios are generally higher in the Asian countries than the other countries shown on the tables. 

[image: ]

Housing Affordability – Quantile Based Measure

Type of Utility: Housing

Country: Australia

Community Affordability or Household Affordability Approach: Household affordability 
Approach

Title of Methodology: Quantile Based Measure


Author(s): 

Quan Gan
Australian School of Business, the University of New South Wales

Robert J. Hill
Australian School of Business, the University of New South Wales

Source Material: 
Gan, Quan and Hill, Robert J. 2009. Measuring Housing Affordability: Looking Beyond the Median. Journal of Housing Economics, 18, 115-125. 

https://www.sciencedirect.com/science/article/pii/S1051137709000163 

https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1310294

Level of Peer Review: Peer reviewed article published in the Journal of Housing Economics

Brief Description of Methodology: 

· Why was this methodology developed or why is it in use? 

Affordability measures have typically focused primarily on comparing median household incomes with median home prices or mortgage payments. The proposed housing affordability index would factor in the entire distribution of households rather than looking at only median- or low-income households. 
The authors take a deeper look at affordability by distinguishing between three metrics of affordability: purchase, repayment, and income.  Purchase affordability considers whether a household can borrow enough funds to purchase a house. Repayment affordability considers the burden imposed on a household repaying a mortgage. Income affordability is expressed by the ratio between house prices and incomes.

· Who uses the methodology and why do they use it?

The authors applied this methodology to Houston, Texas (1996-2006) and Sydney, Australia (1999-2006).

· Metrics used

· Affordable Limit: ratio of maximum allowable loan to income
· Mortgage interest rates
· The proportion of gross household income available for mortgage payments
· House prices
· Deposits
· Loan terms

· [bookmark: _Hlk530645508]Affordability at Risk: a measurement of the probability that a household with a set income level could afford the houses on the market during a certain time period.
· Housing Affordability Curve: shows the percentage of houses on the market that an individual could afford at a given income level.
· Housing Affordability Index: scores affordability on a range from -1 to 1, with a higher score implying reduced affordability.
· Affordability at Quantile q: looks at housing affordability for a given quantile of the median price-to-income ratio.

· Type of data required to use the metric

· House prices 
· Gross household income 
· Mortgage interest rates
· Loan terms

· Whether the data required is already in existence and if it is publicly available

The data is publicly available through the Australian Bureau of Statistics and Real Estate Center at Texas A&M University.

Thresholds Indicating Affordability Used in Methodology: 

The Housing Affordability Index (HAI) values range from -1 to 1.  A HAI of -1 indicates that all houses are affordable to all buyers. A HAI of 1 indicates that no houses are affordable to buyers. 

Pros and Cons of the Methodology: 

Pros:
· Rather than focusing on either low-income households or median-income households, the affordability indexes created in this paper consider the entire income distribution of households. 
· The authors demonstrate the results obtained for median-income studies may differ markedly from those of other income distributions, especially those at the lower end of the distribution.
· Presents new ways to build affordability indexes that are capable of distinguishing between purchase and repayment affordability.




Cons:  

Changes to the Affordable Limit (a metric that is used to derive the Household Income Index) may not faithfully represent changes in affordability, as house price distribution may be affected by a loosening of credit restraints.

Case Studies: 

Sydney, Australia
Houston, Texas

The authors found that their measures of repayment and income affordability show that housing affordability has worsened significantly in Sydney and Houston from 1996 to 2006, even though purchase affordability remained relatively stable over the same period. 
The authors believe this difference to be a result of the deregulation of mortgage markets which they argue have pushed up housing prices rather than improved purchase affordability. In addition, the authors argue that this deregulation has also created dissonance between the concepts of repayment and purchase affordability. 
The authors found that the median house-price-to-income ratio (which is the current standard measure of income affordability) could downplay the magnitude of the income affordability issue.



INTERNET

Internet Affordability – The Digital Divide Index

Type of Utility: Internet

Country: European Countries

Community Affordability or Household Affordability Approach: Individual affordability

Title of Methodology: Digital Divide Index (DDIX). The authors also refer to it as “digital gap” and “digital index”

Author(s): 

Tobias Hüsing
Empirica GambH

Hannes Selhofer
Empirica GambH

Source Material: 

Husing, Tobias and Selhofer, Hannes. (2002). Digital Divide Index – A Measure of Social Inequalities in the Adoption of ICT. ECIS 2002 Proceedings

https://aisel.aisnet.org/cgi/viewcontent.cgi?article=1042&context=ecis2002

Level of Peer Review: There is no indication of the level of peer review. 

Brief Description of Methodology: 
 
The term digital divide is defined as "the gap between individuals, households, businesses and geographic areas at different socio-economic levels with regard both to their opportunities to access information and communication technologies (ICTs) and to their use of the internet for a wide variety of activities." [OECD, 2001]. 

The method focuses on the disadvantaged groups of the society called “risk groups” with each of the related variables in the independent variable. The technology adoption among this group is compared to the adoption of the population average to find the digital gap. The risk groups are below (Table 1).
[image: ]
· Why was this methodology developed or why is it in use?

This methodology was developed by the authors to measure the level of the digital divide in European populations in order to inform policy decisions aimed at full participation of all citizens.   

· Who uses the methodology and why do they use it?

The main reason for using this index is to identify a threshold where information technologies are available to all in a society.  The authors present it as a tool for European states to use in formulating policies to assist disadvantaged and at-risk groups in participation in information and communication technologies.  However, it is not clear whether it is currently being used. 

· Metrics used

· Digital Gap: the access difference between different groups in percentage points
· Digital Divide Index (DDIX): the ratio between the percentages

Type of data required to use the metric

· Age
· Gender
· Income
· Education
· Location
· Ethnicity
· Percentage of computer users in any setting
· Percentage of computer users at home
· Percentage of internet users in any setting
· Percentage of internet users at home




· Whether the data required is already in existence and if it is publicly available

Data was provided by Zentralarchiv für Empirische Sozialforschung in Cologne, Germany. [European Communities, 2001; Melich, 2000] The Eurobarometer public opinion surveys are conducted by the European Commission each spring and autumn since 1973.  All are publicly available.

Thresholds Indicating Affordability Used in Methodology: 

The weight of each indicator are the percent of computer users (30%), the percent of computer users at home (20%), percent of internet users (30%) and the percent of internet users at home (20%). 

Pros and Cons of the Methodology: 
The advantages listed by the authors are mostly related to the policy context.  

Pros:
· Improving employability: Basic skills in computing and using internet help secure jobs. Counteracting the digital divide should result in a positive impact on the employment level.
· Improving equal participation of citizens in the information society.
· It fosters the participation of a greater portion of the population in e-business, triggering a larger effect on the economy as a whole. 
· Public service delivery: E-government endeavors such as e-administration as well as education and health services can be only effective if most of the people can access it.
 
Cons:
· The risk groups are not mutually exclusive. For example, a 50-yr-old low-income woman would belong to 3 of the 4 groups.
· There are more disadvantaged groups than the ones selected for the study.
· The disadvantaged groups are not equal in size. The gap between a group and the population average will increase if the group gets smaller. 
· The definition of “disadvantaged” is arbitrary. 
· The authors compare inequality levels within societies throughout Europe and do not look at cross-national inequality. 

Case Studies:

The authors calculated the four-weighted compound digital divide index for four risk groups on the EU level for 15 members states. The overall Divide Index has been calculated as the mean of the four indices. Each index describes the percentage of internet and computer users in the risk group as a ratio of the percentage of the users in the total population[image: ]
The graph shows that from 1997 to 2000, the DDIX did not change much for the total EU, and that education seems to be the biggest factor in the separation of the risk groups from the population average.   


Communication Services Affordability – Lifeline

Type of Utility: Communication services (telephone service)
Country: United States
Community Affordability or Household Affordability Approach: Individual affordability 
Title of Methodology: Lifeline
Author(s): 
The United States Federal Government
Source Material: 
Federal Communications Commission
https://www.fcc.gov/consumers/guides/lifeline-support-affordable-communications
Level of Peer Review: Reviewed by several government agencies. 
Brief Description of Methodology: 
The goal of the Lifeline program is to make broadband, broadband-voice, wireline and wireless services affordable. The program provides a discount of $9.25 per month on communication services. The discount can be applied to only one Lifeline service per household. 
To qualify, applicants must have an income at or below 135% of the federal poverty line or participate in other assistance programs. Medicaid, Supplemental Nutrition Assistance Program, Supplement Security Income and Federal Public Housing Assistance are all programs that would qualify a participant for Lifeline. Tribal assistance programs can also qualify an individual. Bureau of Indian Affairs General Assistance, Tribally-Administered Temporary Assistance for Needy Families, Food Distribution Program on Indian Reservations and Head Start are all programs that would qualify an individual for Lifeline. 
Once admitted into the program, subscribers must find a provider in their area that offers Lifeline. The Lifeline website has a tool to make that process easier. Subscribers are required to recertify eligibility every year. 
· Why was this methodology developed or why is it in use?

This program exists because the FCC felt that access to 21st-century broadband provides jobs, education and opportunities. 
· Who use the methodology and why do they use it?

The methodology is used by the FCC to manage the Lifeline program to help low-income households overcome the digital divide.

· Metrics used

135% of the federal poverty line

· Type of data required to use the metric

Monthly income or proof of enrollment in one of the qualifying programs listed above

· Whether the data required is already in existence and if it is publicly available

The data must be provided by the applicant. To prove income the applicant can provide:
· The prior year’s state, federal or tribal tax return
· Current income statement from an employer or paycheck stub
· Social security statement of benefits
· Unemployment or workers’ compensation statement of benefits
· Federal or tribal notice letter of participation in general assistance
· Divorce decree, child support award, or other official documents containing income information 

Thresholds Indicating Affordability Used in Methodology: 

The applicant’s income must be at or below 135% of the federal poverty line. 

Pros and Cons of the Methodology: 
Pros:
· Lifeline is not a one-time assistance program. Once enrolled, the household has Lifeline for a year and can reenroll after a year if they qualify. 
· It is easy to determine who qualifies and the eligibility data is easy to acquire. 
Cons:
· The FCC does not have a spending cap for Lifeline. This policy has sparked concerns of overspending.
· Critics argue the program needs to better target low-income individuals. Academic research found that only 1 in 8 subscribers would not have service if the Lifeline subsidy did not exist. 

Use of Methodology: 
The United States Federal Communications Commission currently uses this program to help low-income households overcome the digital divide.
Case Studies:

The following table shows household income that is 135% of the federal poverty guidelines. 
[image: ]
 


MEDICINE


Medicine Affordability –Current Measurement Approaches

Type of Utility: Medicine

Country: Haiti

Community Affordability or Household Affordability Approach: Household affordability approach

Title of Methodology: The World Health Organization (WHO) Essential Medicines List (EML) Health Action International (HAI) model; lowest paid government worker method; comparison with other countries in the region

Author(s): 

Harinder Singh Chahal
Department of Clinical Pharmacy, University of California, San Francisco 

Nazaire St. Fort
Haiti Initiative, University of California, San Francisco

Lisa Bero
Clinical Pharmacy and Health Policy, University of California, San Francisco

Source Material:
 
Chahal, Harinder Singh, St. Fort, Nazaire and Bero, Lisa. (2013). Availability, Prices and Affordability of Essential Medicines in Haiti. Journal of Global Health, 3(2): 1-11.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3868824/

Level of Peer Review: Peer reviewed for the Journal of Global Health.

Brief Description of Methodology: 

The authors conducted a nationwide survey of availability and consumer prices of 60 medicines in Haiti in 2011. The survey was conducted using a standardized methodology developed by the World Health Organization (WHO) and Health Action International (HAI). The 60 medicines for the survey were chosen because they were deemed “essential”. The authors drew from the WHO essential medicine list (EML) that lists critical medicines for adults and children. 

· The survey covered 163 medicine outlets spanning four health care sectors (public, retail, nonprofit and mixed sectors).
· For each medicine, data were collected from the originator brand, the highest priced generic equivalent and the lowest priced generic at each outlet. 
· The price of each medicine was expressed as a ratio relative to the International Reference Price. 
· [bookmark: _Hlk529193180]The authors determined affordability by comparing the costs of treatment for common conditions with the salary of the lowest paid government worker.
· The affordability of each medicine was then compared to similar data available from four other Latin American countries. 
 
Selection of medicine outlets

A list of health facilities and retail pharmacies were provided by the Ministry of Health and the Regional Health Departments for each survey region. Within each region the main hospital was selected. Four to five medicine dispensing outlets were selected from those within a 4-hour drive from the main hospital in each sector. 

Data analysis

The availability of each medicine was calculated as the percentage of outlets where the medicine was found. The average availability was calculated for originator brands and the lowest priced generics in each sector.  Cross-country comparisons were done by expressing medicine prices as ratios relative to a standard set of prices from the International Drug Price Indicator Guide.

· Why was this methodology developed or why is it in use?

The methodology was created to determine prices, availability and affordability of medicine in Haiti and compare those finding with those of other countries. Many of the existing health problems in Haiti can be treated or even prevented with essential medicines but only if they are available and affordable. 

· Who uses the methodology and why do they use it?

The WHO and HAI use variations of the methodology.  

· Metrics used

· Median Price Ratio (MPR) = Median Local Unit Price / International Reference Unit Price.
· The lowest priced generic medicine prescribed at a standard dose compared to the daily wage of the lowest paid unskilled government worked (US$5.04).

· Type of data required to use the metric

· Salary of lowest paid government worker
· Originator brand
· Highest priced generic equivalent
· Lowest priced generic at each facility
· International reference unit price
 
· Whether the data required is already in existence and if it is publicly available

Individual drug prices are publicly available and can be found through in-person surveys of stores or hospitals. The International Drug Price Indicator Guide provides international reference unit prices. The lowest paid government worker salary data is also publicly available. 
 
Thresholds Indicating Affordability Used in Methodology: 

The authors deemed medicine affordable if it cost the lowest paid unskilled government worker one day’s pay or less. However, the authors also indicated most people in Haiti make less than that so even some medicines that would be deemed affordable by this metric are not actually affordable. 

Pros and Cons of the Methodology: 
Pros:
· WHO/HAI medicine prices survey allowed the authors to measure prices and availability in a reliable and standardized way in order to make valid international comparisons.
· Another strength of the methodology is the multiple steps taken to ensure data quality.
Cons:
· Most Haitians earn much less than the lowest government wage. Treatments deemed affordable by this methodology may still be too costly for many living in Haiti. 
· Data on medication availability are influenced by market fluctuations and delivery schedules. Looking at the data at a single point in time may not accurately reflect the average monthly or yearly availability of those medicines at specific facilities. 
· The reliability of median price ratios is dependent on the number of supplier prices used to determine the median international reference price of each medicine. 
· Median price ratios can be skewed by a high or low international reference price.
· The methodology does not include informal sectors, such as markets and general stores.  


Case Studies:

Haiti
Most of the available medicines in Haiti examined in this study were priced higher than the International Reference Price. The prices varied widely across sectors and medicines and the majority were not affordable for Haitians. 

Example: To treat an adult respiratory infection with generic medicines in the public sector, the study found it would require 2.5 days’ wages from the lowest paid government worker in Haiti. 
The authors also found the availability of most medicines in Haiti was similar that in other South American countries (Mexico, Nicaragua, Colombia and Bolivia). However, the authors found these medicines are less affordable in Haiti and are priced higher than in the other South American countries. 


[bookmark: _Hlk530646599]Medicine Affordability – 3 methods 
(Impoverishment, Catastrophic, and Lowest Paid Unskilled Government Worker)

Type of Utility:  Pharmaceutical (specifically LPG glibenclamide, an antidiabetic drug used in the treatment of type 2 diabetes) 

Country: Indonesia

Community Affordability or Household Affordability Approach: Community and household affordability approach

Title of Methodology: 
· Impoverishment method
· Catastrophic method
· Lowest paid unskilled government worker (LPGW) method

Author(s): 

L.M. Niens
Institute for Medical Technology Assessment and Institute for Health Policy & Management, Erasmus University, Rotterdam, the Netherlands

W.B.F. Brouwer
Institute for Medical Technology Assessment and Institute for Health Policy & Management, Erasmus University, Rotterdam, the Netherlands


Source Material: 

Niens, L.M. and Brouwer, W.B.F. (2013). Measuring the Affordability of Medicines: Importance and Challenges. Health Policy, 112, 45-52. 

https://pdfs.semanticscholar.org/d2f7/c0aebea7ef553f13b6e894125fa7ee83b9b5.pdf

Level of Peer Review: Peer reviewed article published in Health Policy

Brief Description of Methodology: 

Three different affordability methods are presented:
 
1. Impoverishment method:  This method identifies those who are already below the poverty line as well as those who would be pushed below the poverty line due to the procurement of medicine.  It emphasizes that there is a minimum level of income all people need to acquire basic necessities and calculates the proportion of the population that would fall below the poverty line after spending on essential goods and services.
2. Catastrophic method:  This method calculates the percent of a household’s income that is spent on specific goods and services, in this case medicine. A threshold is set for the proportion of income a household can afford to spend on the specific good or service. If a household spends more than they can afford on the specific good or service, it is likely they will have to reduce consumption in other areas of their life. 
3. Lowest paid unskilled government worker (LPGW) method:  This method was developed by the World Health Organization (WHO) and Health Action International (HAI) specifically to determine affordability of health care and medicine. It expresses affordability as the number of days’ wages that the lowest paid unskilled government employee would have to earn to procure a specific treatment or medicine. The WHO and HAI do not provide thresholds because they believe local policymakers are better equipped to determine this based on their knowledge of the average income and distribution of their local population. 

· Why was this methodology developed or why is it in use?

The purpose of the three methodologies presented is to demonstrate the drastically different outcomes that come from the same case study using three different methodologies. 

· Who uses the methodology and why do they use it?

The authors have used this methodology to study affordability of the medicine LPG glibenclamide in Indonesia.

· Metrics used

· Income
· Wages
· Poverty line

· Type of data required to use the metric

· Cost of medicine
· Average income
· Local or international poverty line
· Wages of the lowest paid unskilled government worker
 
· Whether the data required is already in existence and if it is publicly available

· The poverty line data is available through the World Bank’s absolute poverty lines for a given year or from local governments. 
· Wage data can be obtained by the bureau of labor statistics (depending on the country).
· Income data for this study is available from the Indonesian National Socioeconomic Survey or from local governments.
· The price of medicine can be obtained from pharmaceutical companies, insurance companies, pharmacies or doctor’s offices. 

Thresholds Indicating Affordability Used in Methodology: 

There are no universal standard thresholds for any of these methods. The percent of income, lowest paid government wage and poverty line all vary depending on country or city. 

Pros and Cons of the Methodology: 

1. Impoverishment method
Pros : The poverty line can be adjusted to fit a country or city more accurately. 
Cons : The impoverishment rates vary drastically depending on the thresholds used.
2. Catastrophic approach
Pros: The method recognizes all essential goods a household must buy. 
Cons: The rich are included in estimates. The impoverishment rates vary drastically depending on the threshold used. 
3. LPGW method
Pros : The method is simple and straightforward in terms of its application. Many countries, whether they be high, middle or low-income countries, can likely acquire the data necessary and have the resources to implement the method. 
Cons : Like the other two methods, there needs to be a threshold determining the number of days the LPGW needs to work for medicine. There is currently no universal standard or method to determine this. 

Case Studies: 

Indonesia

Using the household income data from 2005 for Indonesia the authors calculated the percent of the population that would fall below the poverty line if they had to purchase LPG glibenclamide (5mg daily).
1. Impoverishment method: The poverty line used was US$: 1.25 and US$: 2.00. Using those poverty lines, the authors found 28.8% and 61.7% of the population respectively already lived below the poverty line before purchasing the medicine. They found an additional 5.8% and 3.7% of the population would fall below the poverty line if they purchased the medicine. 
2. Catastrophic payment method: The authors made 5% the threshold for the percent of household income that could be spent on medication before it was deemed unaffordable. With this threshold and the price of medicine, 65.9% of the population in Indonesia would spend more than 5% of their income on LPG glibenclamide. 
3. LPGW: The authors did not provide the LPGW hourly wage in Indonesia in the paper but determined the LPGW would need 0.6 days’ wages to pay for one course of treatment. 



TRANSPORTATION


Transportation Affordability – Affordability Index

Type of Utility: Public Transportation

Country: Multiple countries including the United Kingdom, France, United States, China and Latin American countries.

Community Affordability or Household Affordability Approach: Household affordability

Title of Methodology: Affordability Index 

Author(s): 

Robin Carruthers, Malise Dick and Anuja Saurkar

Source Material: 

Carruthers, Robin, Dick, Malise and Saurkar, Anuja. 2005. Affordability of Public Transport in Developing Countries. The World Bank Group: Transport Paper, 1-23. 

http://documents.worldbank.org/curated/en/230991468153275100/pdf/33900a10TP131affordability1final.pdf

Level of Peer Review: World Bank Discussion Paper

Brief Description of Methodology:
 
The authors of this report discuss affordability in many countries using the Affordability Index, defined as:

Number of trips times average cost per trip divided by per capita monthly income
The index is expressed as a percentage of both the average and the bottom quintile monthly incomes. The authors used 60 trips per month of 10km each for this calculation. 

· Why was this methodology developed or why is it in use?

This methodology was developed by the authors in order to inform the World Bank of the impacts of transportation costs on the lives of the poor in both developed and developing countries. The authors specifically sought to develop a methodology which would allow valid comparisons of transportation affordability in different areas of the world. 

· Who uses the methodology and why do they use it?

This methodology was developed in this paper. It is unknown whether it is in use elsewhere. 

· Metrics used

Affordability Index: Number of trips times average cost per trip divided by per capita monthly income

· Type of data required to use the metric

· Average per capita monthly income
· Bottom quintile per capita monthly income
· Minimum public transport fare to travel 10K using a daily ticket

· Whether the data required is already in existence and if it is publicly available

· Data on demographics, economics, urban structure, vehicle ownership, road and public transport networks, personal mobility, choice of transport mode, transport system efficiency and environmental impact of transport for 100 cities is available through the Millennium Cities Database for Sustainable Transport (MCD) created by the International Union of Public Transport (UITP) with technical support from Murdoch University, Perth, Australia, and is publicly available. 

· Data on per capita income levels in local currency units, exchange rates for conversion to US$ and the percentage of total national incomes in five income quantiles is available from the World Bank’s World Development Indicators (WDI) and is publicly available.


Thresholds Indicating Affordability Used in Methodology: 
 
The authors did not define a threshold to determine affordability but noted that transportation affordability is normally defined as “the ability to undertake transport movements without significantly constraining the ability to undertake other activities of importance.”  The authors recognize that there are many additional factors besides income that might be used determine what is deemed affordable.  Therefore, they did not indicate a proportion of income that is considered affordable.  However, they did indicate when they considered a transportation cost high relative to others. 

Pros and Cons of the Methodology: 

Pros:  
· The methodology is simple
· The necessary data is usually available for developed as well as developing countries. 
Cons:
· The index does not consider other pertinent information that might impact affordability (e.g., income distribution, passes and concessions).
· The authors did not to look at how changes in fare structures and levels impact affordability. 

Case Studies:
The table below shows the Affordability Index for public transportation in various cities studied in this report. Bangkok is at the bottom of the list because only 1% of the average income is spent on public transportation. The bus system in Bangkok is relatively inexpensive compared to the high average income level.  At the top of the list is Sao Paulo, where approximately 11% of the average income is needed to use some type of public transport. The authors also determined that in Sao Paulo more than one ticket is typically needed for the average journey distance used in this study, which is 10km. 
[image: ]


WATER


Water Affordability – Three Measures 
(Water Systems, Census Block Groups, Households)

Type of Utility: Water

Country: United States (California)

Community Affordability or Household Affordability Approach: Household, Census Block 
group and water system approaches.  

Title of Methodology: 
Three measures: 
· Water systems with unaffordable rates
· Block groups with unaffordable rates
· Households with unaffordable rates

Author(s):

Juliet Christian-Smith
The Pacific Institute

Carolina Balazs
Community Water Center 
UC Davis Presidential Post-Doctoral Research Fellow

Matthew Heberger
The Pacific Institute

Karl Longley
California Water Institute at California State University, Fresno

Source Material:

Christian-Smith, J., Balazs, C., Heberger, M. and Longley K. 2013. Assessing Water Affordability: A Pilot Study in Two Regions of California. Pacific Institute.
 
http://www.pacinst.org/publication/assessing-water-affordability/

Level of Peer Review: 
Peer reviewed by the Pacific Institute, Community Water Center and California Water Institute at California State University, Fresno.

Brief Description of Methodology: 

For this study the authors examined water affordability at different scales: the water system scale, the Census Block scale and the household scale. They calculated the average monthly water bill, compiled water system boundaries and estimated key demographic variables to calculate affordability. Additionally, they compared water affordability in an urban area of California and a rural area of California. 

Calculating water bills:
· The authors compiled rate data to calculate average monthly water bills. The average water bill was based on the amount a household pays to use 1,500 cubic feet of water per month. The authors looked at the price per unit of water and the rate structure of each system. 
· The monthly water bill was equal to the water rate for systems that had a flat for their water regardless of the volume used. 
· In some cases, flat rates vary by meter size. The authors assumed a ¾ meter size for residential water connections. 

Measure 1: Percent of Median Household Income, Water System Scale

This method multiplies a household’s average monthly water bill by 12 to get an average annual water bill and divides that amount by the median household income of the water system.

[image: ]
To increase the accuracy of this affordability measure the authors found the percent of median household income that goes to water bills plus water replacement cost at a water system scale. This calculation is necessary for rural systems that are not able to supply clean and safe drinking water.  In these systems, households often pay a monthly water bill plus a “replacement cost” which is the cost to purchase water supplies that are not contaminated (e.g. bottled water). To estimate replacement costs the authors used a household survey that had already been conducted by the Community Water Center, California Rural Legal Assistance Foundation and Clean Water Action and added the average replacement cost to the equation above.
 



Measure 2: Percent Median Income, Census Block group Scale
This method measures affordability at a finer scale, the Census Block group level. The authors disaggregated water system data to the Census Block group boundaries. They then calculated the percent of income that households spend on water within a Census Block group.
[image: ]

Measure 3: Number of Households that Spend More than 2% of Annual Income on Drinking Water Services
[image: ]This measure of affordability examines water affordability at the household scale. Using data from the American Community Survey, the authors determined the number of households in a Census Block group that fell within various income ranges. They used household income data rather than median household income data to determine how many households spend 2% or more of their income on water. The authors calculated the number of households in each water system that were in each income range. For each income range they divided the annual water bill by 2% to determine the income threshold. Once the threshold was found, the authors were able to determine the number of households that spent more than or less than 2% of their monthly income on water. Within each income range, the authors determined the number of households that were below the 2% threshold as well as those that were above it. 
[image: ]

Like measure 1, the authors also added replacement cost to reflect communities that were paying a monthly water bill but were also paying for non-contaminated drinking water from other sources. 

· Why was this methodology developed or why is it in use?

These methodologies were developed to address the issue of water affordability in the United States. The aim of the study was to explore and compare the differences of water affordability in a rural (the Tulare Lake Basin) and an urban area (Sacramento) in California. The authors sought to find better methodologies to determine how water affordability may differ within a water system’s boundaries. 

· Who uses the methodology and why do they use it?

The methods were developed by a research collaboration between the Pacific Institute, the Community Water Center and the California Water Institute at California State University.

· Metrics used

· Average monthly water bill
· Census Block group scale
· Median household income
· Number of households within selected income ranges
· Average replacement water cost

· Type of data required to use the metric

· Water rate data (monthly water bill information, rate sheets and description of water affordability plans)
· Household income
· Population
· Census groups
· The poverty levels
· Replacement water costs 

· Whether the data required is already in existence and if it is publicly available

· To calculate water rate data the authors found data from existing water rate studies and did online surveys and administered surveys to individual water systems via phone calls. This information is generally not publicly available  
· Demographic data was obtained from The American Water Works Association Survey, which is publicly available.
· Median household income and the number of people with income below the poverty level was obtained from The U.S. Census Bureau’s American Community Survey, which is publicly available.
· The replacement costs were estimated from household surveys conducted in the area by the Community Water Center, California Rural Legal Assistance Foundation and Clean Water Action. This information is publicly available.

Thresholds Indicating Affordability Used in Methodology: 

The only threshold provided for this study was 2% or less of household income. The cost of water is deemed unaffordable if it is more than this. The authors did not specify why 2% was chosen, but the 2% threshold was also used in the recent Human Right to Water legislation in California. 

Pros and Cons of the Methodology:

Pros: 
· The approach differentiates urban and rural areas. 
· Using the Census Block group method for urban areas reflects greater socio-economic diversity. 
· Each of the three methods demonstrates that water is unaffordable to a large portion of those living in rural areas. 
· Methods 1 and 3 can include replacement costs which are crucial for small water systems.
Cons:
· Measuring water affordability at the water system level does not consider widely varying income levels within the water system.
· Census Block groups and water service areas do not share boundaries. Spatial weighing occurred to assign population characteristics to water systems. For example, in rural areas the Census Block groups are large, and their water systems are relatively small, while the opposite is usually true in large urban places. 
· When comparing urban and rural water systems with these methods the units of comparison are not altogether comparable. The sample selection for each process also varied.
· Measure 1 can mask areas within a system that have unaffordable water rates. 
· The results of the case studies utilizing these methods are likely underestimates of unaffordability because they do not include wastewater. 
· It is likely that in rural areas the Census Block group does not adequately reflect the poverty-stricken areas of the community and thus using that method would mask unaffordability in smaller systems. 
· The method used by the researchers for population weighting assumed spatial homogeneity within each Census Block group. 
· Using a different affordability threshold would yield different results.  

Case Studies:
 
Sacramento

The urban case study for this article was metropolitan Sacramento. It was chosen because it is one of America’s most diverse cities, and it has a very diverse socioeconomic make-up. The researchers obtained information, including water rate data, from 21 water systems that serve the city. These water systems serve 1.38 million people with median income ranging from $33,000 to $102,000. 
Using measure 1 (water system scale), water affordability in the city ranges from 0.4% to 1.5% and thus by this measure there are no water systems with unaffordable rates. 
Using measure 2 (Census Block group scale), 874 block groups are served by the 21 water systems examined in the study and 52 of those blocks exceed the 2% affordability threshold. 
Using measure 3 (household scale), the researchers found that 100,000 households in the Sacramento metropolitan region pay more than 2% of their household income for drinking water. 

Tulare Lake Basin (TLB)

TLB was chosen as a study area because it is one of the poorest areas in California and has some of the worst water quality in the nation. The majority of water systems in TLB are within one Census Block group and approximately 86% of water systems in the area serve fewer than 3,300 people. Due to the low population, the researchers determined it would be more helpful to study water affordability by examining it at the water system scale rather than the Census Block group scale. They only included water systems serving fewer than 3,300 customers since the goal of this part of the study was to examine water affordability in rural areas. There were 51 water systems in TLB that participated. 
[image: ]The researchers determined through household surveys that the replacement cost of water in the TLB area is an additional $28.91 per month.

Using measure 1 (water system scale), water affordability in the area ranged from 0.5% to 3.4%. Nine systems exceed the water affordability threshold.
Using measure 1b (adding replacement cost of water), 14 of the water systems exceeded the affordability threshold. 
Using measure 3 (household scale), approximately 4,000 households (one third of all households in the study), spent more than 2% of their income on drinking water. If replacement water costs are added to this metric than over 7,000 households spent more than 2% of their income on drinking water. That is more than half of the households served. 
Below is an example showing how the researchers conducted spatial weighing. It shows an example calculation of population-weighted median household income (MHI) in a water system. 
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Water Affordability – Human Right to Water

Type of Utility: Community Water Systems (subset of Public Water Systems)
Country: United States (California)
Community Affordability or Household Affordability Approach: Measurement of community affordability with an emphasis on households
Title of Methodology: Human Right to Water Approach to Water Affordability in California 

Author(s): 
Carolina Balazs
Office of Environmental Health Hazard Assessment (OEHHA)

 John Faust 
 Office of Environmental Health Hazard Assessment (OEHHA)

 Jess Goddard
 Office of Environmental Health Hazard Assessment (OEHHA) and UC Berkeley 

Source Material: 
Chapter in A Human Right to Water Framework and Assessment Tool for California OEHHA. working draft.
Both drafts and chapters are in working draft formats, and not yet available for a full citation. In addition, the chapter on affordability will be part of a forthcoming peer-reviewed journal article. As soon as all are ready for publication a more complete citation can be provided.
Level of Peer Review: 
The current approach has gone through internal review at OEHHA as well as colleagues at UC Berkeley and the California State Water Board. The work will also appear in a peer-reviewed academic journal. This manuscript is in preparation and expected to be submitted mid-Fall 2018. 
Brief Description of Methodology:
· Why was this methodology developed or why is it in use?

This methodology aims to measure water affordability at the level of community water systems as part of a human right to water (HR2W) proposed methodology for the state of California. Affordability is one of three pillars of the human right to water in California.  The Office of Environmental Health Hazard Assessment (OEHHA) has been working with the State Water Resources Control Board to develop a methodology for tracking this right, which was enshrined into law in 2012 and enacted into the California Water Code. 

· Who uses the methodology and why do they use it?

The approach to measuring affordability was developed over two years of literature review, assessment of existing public data, conversations across agencies and non-profit organizations, and collaboration with the University of California at Berkeley. As a proposed methodology, the approach will be circulated in 2018, undergo public comment, be the subject of expert review, and undergo revisions and amendments through 2019 before being finalized for publication by OEHHA and the State Water Board. 

· Metrics used

The HR2W Affordability approach includes three affordability indicators as well as a composite affordability indicator. The three affordability indicators measure an affordability ratio for water bills at an essential needs water level for households at three income levels: 
· Water system median household income
· California county poverty threshold
· California county deep poverty level.
 
The three independent affordability ratios are a proxy for household-level affordability at distinct income levels, and most accurately capture water affordability for households earning near the selected income levels. The composite indicator represents a population-weighted average of these three affordability indicators based on a household index of households at or below the three income levels. The result is a composite, vulnerability-focused affordability ratio for each system.

· Type of data required to use the metric

· Median income levels for each water system across the state’s community water systems (estimated)
· Data on vulnerable income levels gathered according to the state’s criteria of best-practices. 

· Whether the data required is already in existence and if it is publicly available

The data in this project are all in existence and publicly available.
 
Thresholds Indicating Affordability Used in Methodology: 
This approach does not pre-select thresholds. Currently, OEHHA determined that research inadequately supports the choice of one threshold and are best decided based on public discourse and policy considerations. As such, the resultant ratios are considered in light of the entire distribution of ratios across water systems and in conversation with thresholds used elsewhere (e.g. 1.5% and 2.5%). Affordability of water is understood to impact households on a spectrum (rather than binary “affordable” vs “unaffordable”).   


Pros and Cons of the Methodology: 
Pros: 
· This methodology benefits from a HR2W framing and an explicit focus on vulnerable income levels. 
· By assessing water affordability at the water system level, the indicators align institutional management of drinking water with a measure of its economic accessibility (through affordability). 
· Evaluating affordability of an average water bill for the same water volume across water systems enables an assessment of affordability that does not risk counting luxury water use (e.g. watering lawns) or insufficient water use (e.g. self-rationing) as affordable. 
· The affordability ratio at the median income selects a specific volume of water and reflects the approximated median income level of the water system rather than the state or nation as a whole. 
· By evaluating the impact of a water system’s water bill on the county poverty level or deep poverty level, the methodology demonstrates the water bill burden on households living on a basic-needs budget and in a dire-income scenario, as opposed to an “average” income level.  This aligns the set of OEHHA’s affordability ratios with HR2W obligations to equity, non-discrimination and vulnerable groups. 
· The composite indicator incorporates the percentage of households facing various ratios in the composite. As such, each system has a representative composite ratio from the median income level down. 
· Representing affordability across multiple ratios and choosing to consider distribution of results improves upon binary threshold choices. 
Cons: 
· By representing water affordability at the utility scale, using water bills, this approach does not necessarily represent affordability challenges faced by those people who do not pay utilities directly–e.g. renters, mobile home communities, or persons experiencing homelessness. 
· As with all metrics using aggregate data, OEHHA’s indicators are only a proxy for household-level affordability, except in cases where households actually earn at or very close to the three income levels chosen. Inter-water system differences in incomes are not accounted for. Poverty level incomes are pegged to the county-scale, and therefore inter-county differences in basic-needs budgets at the poverty scale are not included. 
· Data is often incomplete or limited, requiring methods for data-cleaning and pruning that limit representation across systems. Efforts to validate the accuracy and representation of underlying data are still needed. 

Use of Methodology: 
The methodology is currently being developed for use by the California Office of Environmental Health Hazard Assessment (OEHHA) and the State Water Board to track the human right to water in California. These indicators are not developed with the intention to serve as eligibility criteria for affordability or low-income rate assistance programs. Rather, the metrics aim to serve as outcome indicators for the State of California. 

Case Studies: 
The current case study is the case of California community water systems, being developed by OEHHA and researchers at UC Berkeley. 



Water Affordability – EFC Excel Tool

Type of Utility: Water and Sewer Utilities

Country: United States (Kansas)

Community Affordability or Household Affordability Approach: Community affordability approach 

Title of Methodology: Very Small Systems Affordability Tool

Author(s):

Dr. Ken Kriz
Former Wichita State University professor and the EFC-WSU

Source Material: 

Kriz, Ken (2018). A Very Small Systems Affordability Tool. 

Contact the Wichita State University Environmental Finance Center for more information.
Request the concept paper.

Level of Peer Review: 

The tool is currently not peer reviewed. It will be released for comments after beta testing is complete.



Brief Description of Methodology:

· The forecast model compares current and future water costs to current and future income. Predictor variables such as population, educational attainment and percent of employment in manufacturing are used to develop the model. The output is a forecast of median household income and water cost per household. 
· The model predicts water cost per household by inputting current household expenditures on water; growth rate of water bills prior to any infrastructure investment; and the cost of planned infrastructure investment.
· The model also outputs the increase in average monthly water bill and the probability the monthly water bill will exceed 4.5% of median household income. 
· The authors have included an affordability indicator in the output that designates affordability categories of “High”, “Moderate”, and “Low”. The categories show the probability the monthly water bill will exceed 4.5% of the median household income.
 
· [bookmark: _Hlk528593823]High Affordability– 0% to 33% probability that water bill will exceed 4.5% of MHI
· Moderate Affordability – 33% to 67% probability that water bill will exceed 4.5% of MHI
· Low Affordability – 67% or greater probability that water bill will exceed 4.5% of MHI

· Why was this methodology developed or why is it in use?

The model was developed to help utilities and other agencies determine future affordability. 

· Who uses the methodology and why do they use it?

This tool is currently being developed for Kansas but will be expanded to other states in EPA region 7 (Iowa, Missouri and Nebraska) in early 2019.  

· Metrics used

· Base Income Estimate
· Water Cost per Household

· Type of data required to use the metric

· Population
· Median household income
· Educational attainment (median years of education) and percent of employment in manufacturing
· Current household water bills
· Growth rate of water bills prior to infrastructure investment
· Cost of planned infrastructure investment

· Whether the data required is already in existence and if it is publicly available

Data on the current household expenditures on water, growth rate of water bills prior to any infrastructure investment and the cost of planned infrastructure investment should be provided by the utility/government agency using the tool.

Thresholds Indicating Affordability Used in Methodology: 

The current affordability benchmark for the EPA is that no more than 4.5% of median monthly income should be spend on water and sewer services for a given household. The affordability benchmark for this forecast tool is determined by multiplying household income by the EPA’s traditional 4.5% for water and sewer services. 

Pros and Cons of the Methodology: 

Pros: 
· The model is in Excel and thus would be easy to use and to distribute to utilities and agencies. 
· Although the initial tool is for community affordability, the inputs can be adjusted to examine a specific household.
Cons:
· Errors from the forecast model eventually (around 10 years in the future) become too great for the data to be reliably used. 
· The model does not incorporate other predictors of affordability such as additional essential expenses or family size.
· The tool uses the average of water bills and the median household income. The output could be less reliable if a few in the community earn significantly more than others or if some water bills are much higher than others. 

Use of Methodology:

The tool is currently not in use. 

Case Studies: 

The graph below represents a hypothetical example using the tool. In this hypothetical case, 2% of household income is used to pay water bills. There is a 2% annual increase in the amount paid in water bills before infrastructure investment and an investment of $2,000,000 that will be financed over 30 years with a 5% annual interest rate. 
[image: ]

This example forecasts affordability for 10 years. After 10 years the errors from the household income forecast are too great to be used. In 2026 the water bill exceeds the affordability benchmark (where the red and blue line cross). Additionally, the gray error area on the graph indicates the water bill could exceed the affordability benchmark before 2026. The bottom of the grey area represents a 5% probability the water bill will be unaffordable while the top of the grey area represents a 95% probability the water bill will be unaffordable. 


Water Affordability – Current Approaches

Type of Utility: Water and sewer
Country: United States (New Jersey)
Community Affordability or Household Affordability Approach: Individual affordability approach
Title of Methodology: Household disposable income, minimum wage, poverty level-income, United Way ALICE income
Author(s):
Daniel J. Van, Ph.D.
Rutgers University

Tim Evans
New Jersey Future

Source Material:
Van, Daniel J. and Evans, Tim. (2018). Assessing the Affordability of Water and Sewer Utility Costs in New Jersey. Phase 1 report for Jersey Water Works. 
https://www.jerseywaterworks.org/wp-content/uploads/2018/09/Van-Abs-and-Evans-2018.09.09-Assessing-Water-Sewer-Utility-Costs.pdf
Level of Peer Review: There is no indication of the level of peer review. 
Brief Description of Methodology: 
This Phase 1 report was developed to provide background information on water affordability for the Jersey Water Works collaborative and policy makers. Water affordability methodologies are evaluated in this report to help New Jersey policy makers improve water affordability for the New Jersey community. All the methods outlined below compare household drinking water and sewer utility costs to other income metrics. Some of these methods have already been detailed in other portions of this paper. These will be mentioned but not described. 
Affordability Ratio Method
The affordability ratio method was created by Manuel P. Teodoro. The ratio compares water and sewer costs to an estimate of disposable household income at the 20th percentile income level.  A discussion detailing Teodoro’s paper, “Measuring Household Affordability for Water and Sewer Utilities”, is included in this packet. 
Minimum Wage Method
Manual P. Teodoro also created an affordability method using minimum wage. His method compares the cost of water and sewer to that of statutory minimum wage. He argues there are a certain number of hours of pay at minimum wage that should go to water and sewer costs.  Costs that are higher than this amount render water unaffordable. 
Poverty Level
Poverty level comparisons allow governments to use national poverty levels or a multiplier of the level as a threshold for assistance. Local governments can create a threshold amount that households should pay based on their income. For example, a local government could cap utility charges for low income households at 2.5 percent of their household income. Philadelphia has implemented a version of this system with their Tiered Assistance Program (TAP).  (see the discussion on the Philadelphia TAP included in this packet.) 
United Way Asset Limited, Income Constrained, Employed (ALICE) Household Survival Budget
ALICE household survival budgets are total cost estimates of household essentials including housing, childcare, food, transportation, technology, healthcare, taxes and a 10 percent contingency. The budget assumes that water and sewer costs are included in rent. ALICE households must make hard decisions in the allocation of their budgets. If there is an increase cost for one component of the budget another component will suffer. The ALICE budget was created by the United Way in New Jersey and 14 other states. They calculated budgets, by county, for individuals and households of four that would allow the for a modest lifestyle. The calculation did not allow for any savings. The ALICE budget could be used as a threshold for support.  Household that qualify for ALICE can be above the poverty line but often cannot meet all expenses and must make choices among necessary household expenses. ALICE could be used as a threshold for water affordability assistance. 
The following information is for the United Way ALICE methodology since the earlier methodologies are discussed in other portions of this packet.
· Why was this methodology developed or why is it in use?

The report was developed to provide background information for the Jersey Water Works collaborative and policy makers in selecting a method for affordability analysis. It will inform the statewide discussion of water services affordability. 

· Who uses the methodology and why do they use it?

The ALICE budget is currently not used in any states to determine water affordability.

· Metrics used

ALICE household survival budget

· Type of data required to use the metric

· Number of individuals in household 
· Household or individual income
· Housing costs
· Child care costs
· Food costs
· Transportation costs
· Technology costs
· Healthcare costs
· Taxes
· 10% percent contingency



· Whether the data required is already in existence and if it is publicly available

The information is publicly available from the U.S. Bureau of the Census. 

Thresholds Indicating Affordability Used in Methodology: 
The ALICE threshold is the minimum income level necessary to provide the basic necessities included in the survival budget. There is currently no threshold or affordability approach using ALICE budgets. The authors suggested the threshold should depend on the county. In general, however, they found median water and sewer costs usually combined to be approximately 5 to 6 percent of housing costs in a budget, or about 1 to 1.5 percent of a total budget. 
A sliding scale could be developed to make water and sewer costs more unaffordable as income drops. This could be tied to specific percentages of the ALICE budget. For example, if water and sewer costs are 1.2% of a household’s ALICE budget, a household at 75% or 50% of the ALICE budget would have water and sewer costs of 1.8% and 2.4% of the ALICE budget respectively. Local governments could offset the increase in water and sewer costs with assistance programs for households that have 75% or less of the ALICE budget, with assistance increasing as income declines so that households are never paying more than 1.8% of household income for water and sewer. 
Pros and Cons of the Methodology: 
Pros:  The ALICE budget is calculated by county and therefore the metric will better depict the population in the area. 
Cons:
· This method has not been explored before and requires additional analysis to determine feasibility for water affordability. 
· There are currently no concrete thresholds for this metric. 

Case Studies: 
New Jersey
The authors looked at ALICE in New Jersey in 2014. The United Way New Jersey ALICE report stated the following: 
“In 2014, the average annual Household Survival Budget for a New Jersey family of four (two adults with one infant and one preschooler) ranged from $55,164 in Hudson County to $81,168 in Hunterdon County – well above the U.S. family poverty rate of $23,850.”  
The United Way estimated 26% of New Jersey households fit the ALICE definition but were above the federal poverty line. This 26% however, were not well-enough off to have discretionary spending income. Thus, any increase in price of one budget item could significantly impact the household’s ability to afford another item. Below is the statewide New Jersey household ALICE survival budget for 2014. It provides a good breakdown of the costs incurred by individuals in the state under the ALICE program. Again, the budget assumes water and sewer costs are included in rent.  
[image: ]
· Represents the hourly wage necessary to earn the annual total survival income.  The minimum wage in New Jersey in 2014 was $8.25 per hour.


Water Affordability – Tiered Assistance Program (TAP)

Type of Utility: Water
Country: United States ( Philadelphia, Pennsylvania)
Community Affordability or Household Affordability Approach: Household approach
Title of Methodology: Tiered Assistance Program (TAP) 
Author(s):
Bill introduced by Councilwoman Maria Quiones-Sanchez. Co-sponsored by Councilman Kenyatta Johnson, Councilwoman Jannie Blackwell and Councilman Curtis Jones. 
Source Material:
Bill 140607
Level of Peer Review: Extensive peer review.
Brief Description of Methodology: 
The tiered assistance program (TAP) in Philadelphia replaces their Income-Base Water Rate Assistance Program (IWRAP). The goal of the TAP program is to help residents before they fall behind on their water bills. It is also structured to include debt forgiveness. With this new program the monthly water bill is not based on the household's water consumption but instead is determined by a percentage of household income. 
Under the TAP program, water bills are graduated based on the percentage of household income relative to the federal poverty level (FPL), ranging from 50% to 150% of FPL.
Residents with special hardships may also qualify. To qualify for the special hardship program, a resident must have experienced one of the following in the last 12 months: 
· A new baby was added to the family or another family member moved in.
· The primary income earner for the household has been without a job for four months and is on unemployment. 
· The customer or a family member has a serious illness.
· The primary income earner has died.
· The customer has spent time in a domestic abuse shelter. 
Claims are determined on a case-by- case basis and the City encourages all to apply even if their hardship is not listed above. 
To keep consumption levels low the program provides free leak detection tests and information about low-flow plumbing fixtures. Households also receive information about water conservation. 
While households are in the program any outstanding water bill balances are held in abeyance. If these households pay their water bills on time for two years, any penalties or interest previously incurred are forgiven. The program also provides referrals to housing counselors and nonprofits to help prevent foreclosures due to past-due water bills. 
· Why was this methodology developed or why is it in use?

The old water assistance program had unclear guidelines and inconsistent rules. This new methodology was developed to improve collections and establish clear guidelines and rules. Experience by the Philadelphia water division has shown that customers pay their utility bills when they are affordable. The utility also wants to prevent costumers from becoming bogged down in debt due to old and unpaid water bills. 

· Who uses the methodology and why do they use it?

The city of Philadelphia uses the methodology because the city felt their old water assistance program was inadequate. 



· Metrics used

· Income
· Household Size
· Special Hardship

· Type of data required to use the metric

· Name, date of birth and social security number for anyone age 18-65. 
· Monthly income amounts for every source of income for all members of the household, as substantiated by one of the following:
· Previous year’s federal income tax return
· Pay stubs showing 30 consecutive days of income
· Benefit award letter
· Unemployment compensation printout
· Workers’ compensation award
· Social Security letter
· Pension letter
· Welfare benefits statement or income support statement from individual providing support

· For special hardship, one of the following: 

· Increase in household size: birth or adoption certificate for a child
· Job loss: employment termination letter or unemployment compensation printout
· Serious illness: hospital admission or discharge documentation
· Death of the household’s primary wage earner: death certificate
· Domestic violence or abuse victims: safe harbor program admission documentation
· Proof of current monthly household expenses, including most recent bills or statements for housing, utilities, medical, or childcare
· Proof of recent hardship claim approval by a state or local agency

· Proof of residency

· Whether the data required is already in existence and if it is publicly available
All data must be provided by the customer. 



Thresholds Indicating Affordability Used in Methodology:
Citywide, customers spend 4% percent of household income on water. The TAP program is designed to decrease this percentage for low-income households and has created the following thresholds based on the federal poverty level:
· Households with income at or below 50% of the federal poverty level:  approximately 2% of household income. 
· Households with income between 51% and 100% of the federal poverty level: approximately 2.5% of household income. 
· Households with income from 101% to 150% percent of the federal poverty level: approximately 3% of household income. 

Pros and Cons of the Methodology: 
Pros: 
· The program aims to help residents before they fall behind on their water bills.
· The program is unique to each household because it considers each household size and income. 
· In support of Bill 140607, Community Legal Services of Philadelphia Energy Unit attorney Robert Ballenger points to the “incremental forgiveness of accumulated water arrears” as a significant advantage of the bill. 
· The application process is not lengthy.
Cons:
· The program does not consider other essential expenditures in determining qualification for the program. 
· The city loses money on past-due water bills that are forgiven if costumers meet certain requirements in the program. 
Case Studies: 
Before the TAP program, if a customer missed two consecutive payments totaling $75 or more, the household’s water was could be shut off. The tiered assistance program is a new program for Philadelphia that has been in existence for a little over a year. It is too soon to evaluate the success of the program. 


Water Affordability – Affordability Ratio (AR) Method
Type of Utility: Water and Sewer Utilities
Country: United States
Community Affordability or Household Affordability Approach: Household affordability approach 
Title of Methodology: Affordability Ratio (AR) Method
Author(s): 
Manuel P. Teodoro
Texas A&M University 

Source Material: 
Teodoro, Manuel P. (2018). Measuring Household Affordability for Water and Sewer Utilities. Journal AWWA, 110(1), 13-24. 
http://mannyteodoro.com/wp-content/uploads/2014/03/Teodoro-JAWWA-2018-affordability-methology.pdf
Level of Peer Review: 
Peer reviewed article published in Journal AWWA
Brief Description of Methodology: 
· This method measures household-level affordability with a focus on low-income customers instead of median income customers. Low-income customers are those in the 20th percentile based on mainstream welfare economics which identifies the 20th percentile as the lower boundary of the middle class.
· The method looks at basic water needs instead of average water consumption and also accounts for essential costs other than water and sewer.
· Two metrics are used in this method: household-level affordability (AR) and basic costs/hours of labor at minimum wage (HM).
· Household-level affordability (AR) is a percentage of basic water and sewer costs over disposable household income of those customers in the 20th percentile. 
[image: ] 
c – Customer
I – Household income
E – Essential household expenses (not including the water and sewer services)
p – The number of persons in the household
W – Per capita cost of essential water services
S – Per capita cost of sewer services

· Basic Costs (HM) is the hours of labor at minimum wage needed to pay for basic water and sewer services.
[image: ]
c – Customer
p – The number of persons in the household
W – Per capita cost of essential water services
S – Per capita cost of sewer services
A – Minimum wage

· Why was this methodology developed or why is it in use?

The methodology was developed to include more variables that impact a low-income household’s ability to pay water and sewer bills.   

· Who uses the methodology and why do they use it?
The method is currently used in academic research by Professor Manuel P. Teodoro. He has applied the method to the 25 most populous cities in the United States.

· Metrics used

· Affordability at the 20th income percentile (AR20) 
· Hours of labor at minimum wage (HM)

· Type of data required to use the metric

· Water and sewer rates
· Household income
· Legal minimum wage
· Essential non-water expenses

· Whether the data required is already in existence and if it is publicly available

· Utility rates or proposed rates are available from the utility website or from customers.
· Household income data was acquired from the 2015 American Community Survey but without a survey the income will likely have to be estimated.
· Essential non-water and sewer expenses can be based on the Bureau of Labor Statistics Consumer Expenditure Survey (CEX). The survey provides information on income, several categories of expenditures and demographic information.
 


Thresholds Indicating Affordability Used in Methodology: 
· The methodology uses the traditional combined water and sewer affordability threshold of 4.0 or 4.5% MHI currently used by the EPA. The author acknowledges these numbers have no underlying rationale.
· The author provides suggestions of standards that can be used with this method in the future. The standards are based on intuitive answers to what low-income households should have to pay for basic water and sewer service, not welfare economics or law. 
· A four-person household in the 20th percentile should not pay more than 10% of their disposable income on water and sewer. (AR20 value)
· A four-person household water and sewer bill in the 20th percentile should not require more than 8 hours of labor at minimum wage (HM).

Pros and Cons of the Methodology:
Pros: 
· The focus is on basic needs rather than average consumption. Average consumption may include customers who use excessive amounts of water for nonessential use such as gardening or pools. 
· The method measures household-level affordability rather than community affordability or the utility’s financial capability.
· The method considers additional essential costs customers must pay besides water and sewer costs. These expenses can be adjusted to reflect local conditions and values and thus can reflect the local conditions more accurately than traditional methods. 
· The AR and HM can be calculated for an individual household or a defined group of customers.
Cons:
· Some data may not be readily available and will likely have to be estimated (e.g., household income.
· The method does not consider utilities that offer subsidies or assistance programs to customers in need. 
· The method does not consider multifamily or rental housing where the inhabitants may not be paying for their own water and sewer bills. 
· AR20 and HM measure affordability, but they do not define it. 

Use of Methodology: 
This methodology was recently published (2018) and has not yet been used by any governmental agency. 


Case Studies: 
The author used this method to examine the 25 most populous US cities. He assumed a four-person household. The essential household expenses he accounted for were housing, food, medicine, health care, taxes and home energy.
Example: Dallas
Teodoro found the AR20 for Dallas to be 8.74% and the HM to be 8.25 hours. The results indicate water and sewer costs are ~9% of a low-income, four-person household’s disposable income or ~8 hours of labor at minimum wage. 9% is well above the 4-4.5% affordability threshold.
Using the traditional MHI method, Dallas water rates are at 1.8% MHI. This metric would indicate that the city’s water rates are affordable. 


Water Affordability – 3 methods 
(Across Income Distribution, Across Household Types, 
Across Neighborhoods or Similar Geographic Units)

Type of Utility: Water
Country: United States
Community Affordability or Household Affordability Approach: Household and community affordability
Title of Methodology: Across income distribution, across household types, across neighborhoods or similar geographic units
Author(s): 
Stratus Consulting, Boulder Colorado
Source Material: 
Stratus Consulting. (2013). Affordability Assessment Tool for Federal Water Mandates. Prepared for the United States Conference of Mayors, the American Water Works Association and the Water Environment Federation.
http://www.awwa.org/Portals/0/files/legreg/documents/affordability/AffordabilityAssessmentTool.pdf 

Level of Peer Review: 
Peer reviewed not specified but given who the report was prepared for it is very likely peer reviewed. 
Brief Description of Methodology: 
The assessment provides multiple alternatives to determining water affordability. 
1. Across income distribution: Affordability is determined by the average water and wastewater bill as a percentage of household income for each income quintile. 
2. Across household types: Affordability is determined by the average water and wastewater bill as a percent of household income for populations deemed vulnerable. Those considered vulnerable can vary but those often considered are renters and elderly households. Renter-occupied households often have lower incomes than owner-occupied households. 
3. Across neighborhoods or similar geographic units: Affordability is determined based on location. Households located in poverty areas are economically at risk and likely need water assistance more than other geographic areas. Census tracts or Public Use Microdata Areas (PUMA’s) provide this type of information. The Census Bureau’s Supplemental Poverty Measure (SPM) is also a helpful alternative poverty indicator. It factors in public assistance and financial support offered to low-income households (housing subsidies, low-income home energy assistance, etc.) Other indicators of economic need that can be considered include the unemployment rate, the percentage of households receiving public assistance such as food stamps, those living below the poverty line, and the percentage of households meeting Home Energy Assistance Program requirements. 

· Why was this methodology developed or why is it in use?

The authors argue MHI is a misleading indicator of a community’s ability to pay their water bills. They felt it was important to examine the effect of rising water bills across the entire income distribution. Additionally, examining income distribution across different household types can identify vulnerable populations that are not adequately represented by MHI.

· Who uses the methodology and why do they use it?

There are no specific cities mentioned in the article that use the three methods suggested. 

· Metrics used

· Percentage of household income for each income quintile 
· Household type
· Poverty areas

· Type of data required to use the metric

· Income levels
· Income distribution
· Poverty rates
· Unemployment rates
· Households receiving public assistance
· Housing costs.

· Whether the data required is already in existence and if it is publicly available

· The Census and the Bureau of Labor Statistics data is publicly available, but data provided by states will vary.
· U.S. Census Bureau American Community Survey is publicly available.
· U.S. Census Bureau Integrated Public Use Microdata Series is publicly available.
· The American Chamber of Commerce Research Association Cost of Living Index is publicly available.
· The Census Bureau’s Supplemental Poverty Measure is publicly available.
· BLS Consumer Expenditure Survey is publicly available.

Thresholds Indicating Affordability Used in Methodology: 
The authors do not provide affordability thresholds for the indicators they suggest. The purpose of their report is to provide additional context and create arguments for alternative regulatory relief methods. They do clarify that poverty areas are areas where 20% or more of the households in a Census tract have income below the federal poverty level. 
Pros and Cons of the Methodology: 
Pros:
· The across neighborhoods or similar geographic units affordability approach identifies areas in a community that may be masked when affordability is examined as a whole in the community. 
· The majority of the data is publicly available.
Cons:
· The poverty level is not necessarily an accurate measure of households truly struggling and living in poor conditions in a community. Studies have shown households with incomes higher than the poverty level also significantly struggle with utilities bills like water and wastewater. 
· The authors do not provide thresholds for their three alternative affordability measures. 
Case Studies: 
Example: Across income distribution in Atlanta 
[image: ]
The table shows the upper limits of each quintile in Atlanta, Georgia compared to the rest of the United States. It demonstrates that the upper limits in Atlanta in the first three quintiles are lower than the rest of the United States. If the average water and wastewater bill as a percent of household income was taken for each of those quintiles, the percent would be much higher for the lower income quintiles in Atlanta compared to national levels. The lowest 20% income earners, the lowest quintile, in Atlanta earn $12,294 compared to the national average of $20,585. This is not true for the lower limits of the top 5% earners in Atlanta. Their income is $246,335 compared to the national average of $187,087. 
[image: ]

The graph of income distribution in Atlanta shows how income levels are more concentrated towards each end of the spectrum. The blue line is Atlanta while the bars are the rest of the United States. The MHI for Atlanta is $43,903 but a very small percent of the population is actually in that income bracket. Citywide MHI does not reflect the typical household in the city. 
Example: Across household types in Atlanta. 
The graph below shows the income distribution for elderly households in Atlanta and the rest of the households in the city. Elderly households are households where the head of the household is 65 years or older. More than half (52%) of elderly households in Atlanta have income that is less than $25,000, compared to the approximately 33% at that level for the rest of the city of Atlanta. 
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OTHER


Toothpaste Affordability – Current Measurement Approaches

Type of Utility: Fluoride Toothpaste
Country:  Global
Community Affordability or Household Affordability Approach: Household affordability
Title of Methodology: Affordability of toothpaste
Author(s): 
Ann S. Goldman
School of Public Health and Health Services, George Washington University

Robert Yee
[bookmark: _Hlk529174752]World Health Organization Collaborating Center, Radbound University Medical Center

Christopher J. Holmgren
World Health Organization Collaborating Center, Radbound University Medical Center

Habib Benzian
FDI World Dental Federation

Source Material: 
Goldman, Ann S., Yee, Robert, Holmgren, Christopher J. and Benzian, Habib. 2008. Global Affordability of Fluoride Toothpaste. Globalization and Health, 4(7), 1-8. 

https://globalizationandhealth.biomedcentral.com/track/pdf/10.1186/1744-8603-4-7
Level of Peer Review: Peer reviewed and published in the journal Globalization and Health.
Brief Description of Methodology: 
This paper examines the affordability of fluoride toothpaste in low-, middle- and high-income countries. The authors collected data from 48 countries via a self-completed questionnaire. The questionnaire was given to individuals, dental associations and nongovernmental oral health organizations in various countries. The questionnaire asked for the brand name, retail price for toothpaste closest to 100g per 100ml, and quantity of as many brands of fluoride toothpaste as the individual could identify at a local store from December 2005 to March 2006. The price of toothpaste was converted from the national currency of the country to US dollars using the international exchange rate. 
The data was collected in 2005 and 2006 but the authors adjusted the prices to the year 2003 using inflation and GDP deflators from 2003 and 2004. The year 2003 was chosen because the economic indicators used for comparisons were most complete for that year. From the adjusted prices they calculated the median price of toothpaste for each country that participated using SAS statistical software. 
The authors preformed two comparisons to analyze affordability within countries and across countries. 
1. Comparison of the prices of all products. 
2. Comparison of the prices of four selected international brands and the cheapest available brand from each country. 

Household income was classified as the poorest 30%, 50% and 70% of the population.
Per capita household expenditures for the total population and for each income group were calculated for 2003. 

Affordability was calculated in a couple of different ways. The authors examined the cost of the recommended annual dose of fluoride toothpaste as a proportion of household expenditures required to purchase the lowest priced toothpaste for one person for one year.  They also calculated the number of days an individual in the poorest 30% of the population would have to work to buy the recommended dose of toothpaste for one person for one year (assumed to be 250 days) using the country’s per capita annual income. 

Why was this methodology developed or why is it in use?
The World Health Organization (WHO) estimates one third of the population does not have access or the means to buy necessary medications. Fluoride is essential for basic public health and can easily help prevent and control dental caries. The WHO estimates only about 12.5% of the world’s population benefits from fluoride toothpaste due to lack of availability and affordability and would like to see toothpaste become more affordable and more studies done to quantify the affordability of toothpaste. 
· Who uses the methodology and why do they use it?
This method of toothpaste affordability is experimental and thus far is not used by any governments or nongovernmental organizations. 
· Metrics used

· An annual dosage of toothpaste for one person for one year at the lowest price as a proportion of annual household expenditures per capita
· Days of work needed to pay for toothpaste for one person for one year (250 days) at the lowest price

· Type of data required to use the metric

· Cost of toothpaste
· Toothpaste size
· Country
· Inflation 
· GDP deflators for the years 2003 and 2004 
· Household income expenditures 
· Each country’s per capita annual income

· Whether the data required is already in existence and if it is publicly available
All data is publicly available from World Bank World Development Indicators except cost of toothpaste in each country, which was collected by individuals locally.

Thresholds Indicating Affordability Used in Methodology: 
The authors used the Heath Action International (HAI) threshold for medication affordability. Any medication that costs more than one day’s wages is unaffordable. 
Pros and Cons of the Methodology: 
Pros: 
The methodology analyzes only the most inexpensive toothpastes to give a true indication of affordability for low-income countries. 
Cons:
· Only 24% of World Bank member countries participated in the study. 
· The data collected was from urban retail shops and did not contain any toothpaste price data from rural shops. The data collection was based on convenience. It should be noted that large shops or chains can charge lower prices than smaller local shops. 
· Due to the challenge of obtaining daily wage data from countries, the authors decided not to include daily wages data in their affordability metric. 
Case Studies: 
136 countries were initially contacted for this study. Many did not respond, and some were eliminated due to unavailable economic data. There were 12 low-income, 15 middle-income and 13 high-income countries that participated and 360 toothpaste prices were obtained. The authors analyzed only the lowest priced toothpastes and the chosen international brands, analyzing 137 products in total. 
The authors found the proportion of household expenditures required to buy toothpaste for one person for one-year increases as the country’s per capita household expenditure decreases (Figure 1).  For example, household expenditures spent on toothpaste ranged from 0.02% in the United Kingdom to 4% in Zambia. 
[image: ]
Figure 2 shows days of household expenditures to pay for toothpaste at the lowest price. For the 12 countries considered low-income, 9 of the 12 (75%) had toothpaste prices that were deemed high. For the 15 middle-income countries, 6 of the 15 (40%) had toothpaste prices that were deemed high. No high-income countries had high toothpaste prices. 
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Figure2  Projected increases in income and energy prices (2010 = 100)

(a) change in all energy prices, (8) income and prices, low outlook
high and low price outlooks

(c) income and prices, moderate outlook

Source: Calculated from unpublished data from Hatfield-Dodds et al 2007, as described in Table 1.
Table A2 provides more detail.
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Table 2.  Estimated weekly energy expenditure in 2005 by household type (A$2005) (a)

Low Low Average, Upper

income income all income

individual family households family
Electricity 13.46 16.68 17.23 28.82
Gas (all) (b) 5.36 5.58 6.55 8.54
Petrol and diesel 18.06 26.83 31.67 62.13
-- additional fuel expenditure (c) 0.75 0.75 0.13 0.17
Total energy expenditure (d) 38.00 50.75 57.42 95.49
Disposable income (a) 257.08 515.61 629.25 1703.63

Expenditure as a share of income

Electricity and gas 7.3% 4.3% 3.8% 2.0%
Petrol (d) 7.5% 5.8% 5.3% 3.6%
Energy (d) 14.8% 9.8% 9.1% 5.6%

Notes: (a) Based on ABS Household Expenditure Survey for 2003-04 and income data for 2003-04 and
2005-06, as described in Appendix A; (b) Includes mains gas, bottled, LPG and BBQ gas, (c¢) Additional

expenditure on petrol and diesel by households that do not spend anything on public transport;
(d) Average across households regardless of public transport use;
Source: ABS 2005, 2007a, 2008a as summarised in Table Al
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Table 3

Affordability measures based on the budget share approach.

Normative approach

Positive approach

Standard approach

Electricity Gas Electricity Gas Electricity Gas
Average HI Average HI Average HI Average HI 5% threshold HI 10% threshold HI
threshold threshold threshold threshold
I 1998 00200 03372 00523 02287 00283 01987 00382 03236 00588 00575
1999 00191 03726 00523 02317 00286 02012 00451 02824 0.0647 00568
2000 00198 03352 00543 02186 00279 0.1868 00363 03340 00497 00578
2001 00196 03698 00542 02039 00296 0.1894 00387 03241 00526 00508
2002 00189 0.4066 00508 02536 00306 01768 00466 02714 00565 00589
2003 00187 0.4122 00510 02503 00315 01685 00493 02471 00578 00515
2004 00177 04331 00502 02637 00308 01668 00476 02653 00548 00532
2005 00179 0.4458 00528 02621 00319 01616 00529 02498 00582 00589
2006 00194 0.4220 00555 02607 00340 01566 00515 02692 00600 00688
2007 00197 0.4262 00543 02167 00344 01481 00412 03001 00542 00483
2008 00202 0.4706 00561 02505 00370 01556 00495 02639 00710 0.0605
2009 00196 0.4920 00534 02894 00366 01648 00520 02744 00806 00735
2010 00181 05138 00519 02852 00362 01559 00536 02519 00716 00649
2011 00177 05042 00539 02708 00350 01614 00517 02645 00690 00645

Average threshold ratios for normative and positive approaches and headcount indices (HI) for electricity and gas. Threshold and HI for gas refer to gas users only.
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Table 4

Affordability measures based on the residual income approach.

1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

Below the absolute
poverty line

0.0537
0.0545
0.0517
0.0562
0.0551
0.0504
0.0492
0.0470
0.0487
0.0518
0.0646
0.0667
0.0668
0.0772

(A)

Residual
income poor

0.0572
0.0596
0.0557
0.0595
0.0607
0.0551
0.0544
0.0523
0.0547
0.0563
0.0707
0.0740
0.0759
0.0841

(B)

Under-users

0.2897
0.2745
03003
02929
0.2540
0.2337
02157
0.2057
0.2365
02523
02493
02329
02244
02493

©

Aandjor B

03256
03136
03328
03292
02955
02717
02573
02461
02760
02905
0.3006
0.2886
02804
03089

Above the absolute poverty line

Residual
income poor

0.0051
0.0065
0.0057
0.0054
0.0073
0.0064
0.0059
0.0066
0.0069
0.0062
0.0086
0.0099
00112
0.0090

Under-users

0.2668
02527
02754
02677
0.2331
0.2150
0.2021
01925
02204
02325
02275
02120
02024
02226

Energy]general CPI

1.000
0952
1.019
1.045
0976
0988
0950
0.990
1.074
1.075
1143

1115

1.044
1.080

Real GDP{/GDP1g05

1.000
1.015
1.052
1.071
1.076
1.075
1.094
1104
1129
1148
1134
1.072
1.090
1.095

Gas and electricity together. Headcount indices for absolute poverty, overall energy poverty (C) and by cause of deprivation (A and B).
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Household Size Gross monthly income 130% FPL Net monthly income 100% FPL

1 $1276 $981

2 $1726 $1328

3 $2177 $1675
4 $2628 $2021
5 $3078 $2368
6 $3529 $2715

7 $3980 $3061
8 $4430 $3408

Each additional member +$451 +$347
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People in the household Maximum Monthly Allotment

1 $194
2 $357
3 $511
4 $649
5 $77
6 $925
7 $1022
8 $1169

Each additional person $146
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Consider a family of three with one full-time, minimum-wage worker, two children, dependent care
costs of $67 a month, and shelter costs of $934 per month.[19]

Step 1 — Gross Income: The federal minimum wage is currently $7.25 per hour. Full-
time work at this level yields monthly earnings of $1,256 monthly.['®!

Step 2 — Net Income for Shelter Deduction: Begin with the gross monthly earnings of
$1,256. Subtract the standard deduction for a three-person household ($160), the
earnings deduction (20 percent times $1,256, or $251), and the child care deduction
(867). The result is $778 (Countable Income A).

Step 3 — Shelter Deduction: Begin with the shelter costs of $934. Subtract half of
Countable Income A (half of $778 is $389) for a result of $545. The shelter deduction is
$535 due to the excess shelter deduction cap.

Step 4 — Net Income: Subtract the shelter deduction (§535) from Countable Income A
(8§778) for a result of $243.

Step 5 — Family’s Expected Contribution Towards Food: 30 percent of the household’s
net income ($286) is $73.

Step 6 — SNAP Benefit: The maximum benefit in 2018 for a family of three is $504. The
maximum benefit minus the household contribution ($504 minus $73) equals $431.

The family’'s monthly SNAP benefit is $431.
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Figure. The Proposed Affordability Index

35+

30+

25+

Affordability Index, %

154

10 T T T T T T T T T T T
2007 2009 2011 2013 2015

Year

1999 2001 2003 2005

The graph shows family health insurance premiums as a percentage of median
income from 1999 to 2016. The Affordability Index is calculated by dividing the
mean cost for an employer-sponsored insurance plan (from KFF/HRET
Employer Health Benefits Survey?) by historical median household income
(denominator data are median income figures from the Census Current
Population Survey.* Data for 2013 and all subsequent years are based on a new
Census Population Survey method introduced in 2013).
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Median Household Income (MHI)

HAI'= " Required income to qualify for a mortgage (RI)
where RI = The Required monthly mortgage payment x 12

Qualifying Ratio




image18.png
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Monthly Repayments = 12[(1+R/12)T-1]
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Source: Central Bank of Malta
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Table 1: Rating for Price-Income Ratio

Tating cdian Muliple
Severcly Unaflordable =5
Seriously Usaffordable TS0

Moderaely Unaffordable TToa0

Afordable| =50

Housing markets are rated as “affordable” at or below 3 times gross annual household income (Median
Multiple), “moderately unaffordable” at or below 4 times income, “seriously unaffordable” at or below 5
times income and above 5, rated “severely unaffordable”. Table 2 shows the comparison of median PIRs
for the selected countries.
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Country 2005 2006 2007 2008 2009 2010

2nd 3rd 4th 5th 6t =th
Report Report Report Report Report Report

Australia 6.2 6.6 6.3 6.0 6.8 7.1
Canada 3.8 3.2 3.1 35 3.7 4.6
Ireland 6.0 5.7 4.7 54 3.7 4.8

New 5.9 6.0 6.3 5.7 5.7 6.4

Zealand
United 5.9 5.5 5.5 52 5.1 5.1

Kingdom
United 4.6 3.7 3.6 32 29 33

States
China— - - - - 8.4* 114
Hong

Kong
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Table 1: Constituent risk groups of the DDIX

Independent Definition of the disadvantaged group ("risk group”) Percentage of population in
variable EU(2000)
Gender women ~52%
Age people aged 50 years or older ("50+") ~40%
Education low education group (= people who finished formal school ~30%

education at an age of 15 years or below)
Tncome low income group (= the lowest quartile of the survey ~25%

respondents)
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Figure 3: DDIX 1997 and 2000

Digital Divide Indices for total EU (1/97 and 10/00)

Source: Eurobarometer
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Household Size 48 Contiguous States, D.C., and Alaska Hawaii
Territories

1 $16,389 $20,493 $18,846

2 $22,221 $27,783 $25,555.50
3 $28,053 $35,073 $32,265

4 $33,885 $42,363 $38,974.50
5 $39,717 $49,653 $45,684

6 $45,549 $56,943 $52,393.50
7 $51,381 $64,233 $59,103

8 $57,213 $71,523 $65,812.50
For each additional person, $5,832 $7,290 $6,709.50

add





image25.tiff
Affordability Index Valuy

Affordability Index
Per Capita [Fare for 10km
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Monthly bill for average water use * 12
Eq.1la = - — * 100
Median household income of water system
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Monthly bill for average water use * 12

Eq.2 =
a Median household income of Block group

100
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Monthly bill for average water use * 12
Eq.3a = %
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Ea.3b (Monthly bill for pverage water use + $28.91) * 12
q. =
2%
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(Monthly bill for average water use + $28.91) * 12
= *

Eq.1b
a Median household income of water system

100
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Block 1 Block 2
MHI = $40,000 MHI = $50,000

Pop. 400 Pop. 500

50% of area'
40% of area 250 people

160 people

60% of area
360 people

Block group 3
MHI = $60,000
Pop. 600

Population in System:

Block group 1 40% x 400 = 160

Block group 2 50% x 500 = 250

Block group 3 60% x 600 = 360

Total: 770
Weighted MHI

_ ($40,000)(160) + ($50,000)(250) + ($60,000)(360)
- (160 + 250 + 360)

= $52,597
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Figure 1. Hypothetical Example of the Affordability Model.
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Table 2. Household Survival Budget Monthly Costs, New Jersey Average, 2014
(United Way, 2016)

Monthly Cost SINGLE ADULT 2 ADULTS, 1 INFANT, 2007 - 2014
Categories 1 PRESCHOOLER PERCENT INCREASE
Housing $898 $1,257 15%
Child care S— $1,374 16%
Food $202 $612 20%
Transportation $289 $565 36%
Health care $139 S557 66%
Miscellaneous $184 5486 22%
Taxes $313 S497 25%
Monthly Total $2,025 $5,348 23%
ANNUAL TOTAL $24,300 $64,176 23%
Hourly Wage* $12.15 $32.10 23%
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Table 1-1 Household Income Quintile Upper Limits in
Atlanta, Georgia, and the United States (2011$)

Atlanta, Ga. United States
Lowest quintile 12,294 20,685
Second quintile 31,873 39,466
Third quintile 59,043 63,001
Fourth quintile 104,233 101,685
Lower limit of top 5% 246,335 187,087

Source: U.S. Census Bureau American Community Survey, 2012.
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Figure 4-4 Income distribution in Atlanta, Georgia and the United States
Source: U.S. Census Bureaw ACS, 2012 (2011 single-year estimates).
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Figure 4-5 Income distribution in Atlanta, Georgia, elderly households and citywide
‘Source: U.S. Census Bureau ACS, 2012 (2011 single-year estimates)
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Figure |

Toothpaste (annual dosage) at lowest price as a proportion of annual household expenditures per capita. Cost
of one annual dosage of toothpaste at the lowest price as a proportion of annual household expenditures per capita by popula-
tion group for selected countries.
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Figure 2

Days of household expenditures to pay for toothpaste (one person, one year) at the lowest price. Number of
days of household expenditures required to pay for one annual dosage of toothpaste at the lowest price by country and popu-
lation group. This figure includes countries for which the proportion was greater than 10% of a day of household expenditures.




