
 

May 2013 

  
The Impacts of Increasing Household 

Energy Prices on Health and Health Care 
Costs in New York State 

 
A white paper by John Cook, Phd, MAed, and Ingrid Weiss, MS, 

Children’s HealthWatch  
 
 

 
 
 
 
 
 
 
 
 
 

 
 
  
 

 

 
 

Boston Medical Center, Boston University School of Medicine



 

May 2013                                                                                                                                Page 2 

Content 
1. Executive Summary ................................................................................................................4 
2. Scope and Objective ................................................................................................................7 
3. Background ............................................................................................................................10 
4. Relationship Between High Energy Costs and Health Status ........................................12 
      4.1 Short Term Impacts……………………………………………….…………………. 16 
      4.2 Long Term Impacts……………………………………………….…………………. 18 
      4.3 Quantifying the Relationship: Impacts on Healthcare Expenditures, 
              Energy Use, and Costs in New York State ……………………………......……. 22 
5. Energy Cost and Use In New York State…………………......................……………….24 
     5.1 Energy Affordability and Insecurity in New York State………………………….. 25 
     5.2 Poverty, Food Insecurity and Housing Insecurity in New York State…………... 27 
     5.3 Poverty, Food Insecurity and Housing Insecurity in New York City…………… 29 
6. Methods ..................................................................................................................................32 
7. Description of Data ................................................................................................................38 
8. Modeling Approach ..............................................................................................................40 
9. New York State Results ........................................................................................................54 
10. New York City Results .......................................................................................................60 
11. Limitations ............................................................................................................................66 
12. Policy Implications ..............................................................................................................68 
13. Policy Recommendations ...................................................................................................70 
14. Conclusions ..........................................................................................................................72 
 
Acknowledgements ...................................................................................................................73 
Appendices .................................................................................................................................74 
References/Endnotes .................................................................................................................79 



 

May 2013                                                                                                                                Page 3 

Section 1 

 

1. Executive Summary 
 
The goal of this study was to quantify some of the most prominent health care costs attributable 
to increasing energy prices in New York State and New York City. Limiting our analysis to at-
risk child and elderly subpopulations, the two subgroups most vulnerable to temperature-
related morbidity, we assessed annual additions to utilization and costs of hospital care, and 
physician and clinical services, likely to occur under three energy price increase scenarios (1%, 
2%, and 3% per year average annual increases) over the period 2011 - 2040. Hospital care, and 
physician and clinical services together comprised 56% of New York State's total personal 
health care costs in 2009a

 

. Thus while we are looking at health care costs attributable to 
increasing energy prices, we only include those imposed on low-income households generally, 
not the population as a whole. 

We estimated the additional annual costs for these two categories of personal health care that 
could be attributed to increases in household energy insecurity resulting from steadily 
increasing prices of household energy (electricity, natural gas, and/or distillate fuels). Those cost 
estimates are based on empirical results from Children's HealthWatch research on health 
consequences of household energy insecurityb

 

 indicating that children and mothers in energy-
insecure households are more likely to experience several adverse health outcomes, including 
hospitalizations and poor overall health in children. 

We obtained data from the Bureau of Labor Statistics' Consumer Expenditure Survey (CEX) on 
household energy expenditures by income quintile, area of residence, and type of household. 
Estimates of price elasticity of demand for household energy, and the marginal propensity to 

                                                           
a There are several additional categories of health care expenditures that are not included in this study 
(e.g., other professional services, home health care, prescription drugs, durable and non-durable medical 
products, dental health care, nursing home care). Combined, all other categories comprised 44% of total 
personal health care expenditures in NY State in 2009. Some or all of these expenditure categories may 
also be affected by increasing household energy prices, however data are not available to enable their 
inclusion in this study. Consequently, the results reported here are conservative and fall far short of the 
total additional health care utilization and costs that would accompany the price increase scenarios 
examined. 
b In this report the term "energy security" refers generally to households' access to affordable sources of 
the types of household energy needed for all household members to lead healthy, safe lives where the 
households are located. Children's HealthWatch has created and validated an ordinal energy security 
indicator based on responses to questions about households' energy conditions in its household survey. 
That indicator is based on evidence of either a threatened or actual utility service termination or refusal of 
fuel delivery because of inability to pay.  
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purchase household energy with additional income, were also derived from existing research 
literature. Using these data, we simulated changes in household expenditures and prevalence of 
household energy insecurity in New York State and New York City (NYC) in response to the 
energy price increase scenarios from 2011 to 2040.  
 
Applying relative risk (RR)c

 

 estimates from published Children's HealthWatch research to 
hospitalization and ambulatory visit rates from existing state and national data sources, we 
estimated likely increases in health care utilization within the two health care categories of 
interest (hospital care and physician and clinical services) attributable to increases in household 
energy insecurity among two at-risk subpopulations (children and elderly in low-income 
households).  

Average per visit and per stay costs for ambulatory visits and hospitalizations were derived for 
the subpopulations of interest from research on the national Medical Expenditure Panel Survey 
(MEPS), and data from the national Healthcare Cost and Utilization Project (H-CUP) and the 
New York State Department of Health's Statewide Planning and Research Cooperative System 
(SPARCS). 
 
Results of the simulations indicate increases over the projection period in combined costs of 
hospital care and physician and clinical care ranging up to $597.10 million per year under the 
1% price increase scenario, $1,371.13 million per year under the 2% price increase scenario, and 
$2,318.44 million per year under the 3% price increase scenario in New York State in 2040 (the 
end of the projection period). Actual aggregate total costs for hospital care and physician and 
clinical services in New York State were $90,682 million in 2009.  
 
Estimates of the net present value (NPV) of the three streams of projected added annual costs 
for these two categories of health care, attributable to the three energy price increase scenarios 
over 2011 to 2040 in New York State (in 2010 dollars), ranged from $5,671 million, to $12,572 
million, and $20,500 million with a discount rate of 2.0%. Using higher discount rates lowers the 
NPV estimates. With a discount rate of 4.0%, the NPV estimates of the cost streams under the 
three price increase scenarios decline to $3,881 million, $8,561 million, and $13,921 million 
respectively.  
 
Shortening the projection period also lowers the NPV estimates of the cost streams. Using a 
discount rate or 6% and a projection period of only 15 months reduces the NPV estimates to 
$1,032 million, $2,171 million and $3,430 million for the three price increase scenarios 
respectively. 
 

                                                           
c Relative risk is the ratio of two probabilities. In epidemiology it is the ratio of the probability of disease 
among an exposed group to the probability of disease among an unexposed group. If the relative risk of 
hospitalization among children in energy-insecure households compared to children in energy-secure 
households is 2.0, then the probability of hospitalization for children in energy-insecure households 
(exposed) is twice that for children in energy-secure households (unexposed). 
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NYC, with 42% of the state's total population distributed over its 5 counties, has projected 
added costs for the two categories of health care analyzed accounting for 44% of the state's total 
projected increase under the 1% per year price increase scenario, and 56% under the 3% price 
increase scenario. Projected added annual costs for hospital care and physician and clinical 
services in NYC under the three energy price increase scenarios range from $263.62 million 
under the 1% per year price increase, $660.40 under the 2% per year increase, and $1,301.26 
million under the 3% price increase in 2040. 
 
Net present value (NPV) estimates of the streams of projected added annual costs for NYC over 
2011-2040 range from $2,501 million, $5,627 million, and $10,122 million under the three price 
increase scenarios respectively using a discount rate of 2.0%, to $1,714 million, $3,828 million, 
and $6,801 million with a discount rate of 4.0% (all in 2010 dollars). Using a discount rate of 6% 
and a projection period of only 15 years reduces the NPV estimates of the additional cost 
streams for NYC to $465 million, $977 million, and $1,544 million for the three price increase 
scenarios respectively.  
 
The biggest "take home" from this study is that energy prices, especially increasing energy 
prices, have significant non-energy impacts on health, health care utilization, and health care 
costs, and those effects need to be considered by state and city leaders in developing and 
implementing energy policies. The results of this analysis also argue strongly for support and 
strengthening of policies aimed at helping families facing unaffordable household energy costs 
to avoid energy insecurity. Failing to do so can easily lead to higher health care utilization and 
costs that far outweigh the costs of investments in social infrastructures that make household 
energy more affordable. 
 
Patterns and frequency of extreme weather events related to global climate disruption are 
already posing formidable challenges for New York State's and NYC's utilities and energy 
markets. Hurricanes Sandy and Irene in each of the past two years, and the damage to energy 
production and distribution infrastructure they brought, are indicators of the kinds of 
difficulties New York is likely to face in coming years. As private energy providers and public 
agencies invest in upgrading and hardening energy production and distribution infrastructure, 
and other climate-related adaptations to prevent reduction or termination of service related to 
extreme weather events, some portion of the costs of those investments will likely be passed 
through to customers in higher energy prices. These are likely to intensify over the next 
decades, presenting New York's leaders and policy-makers with difficult choices.  
 
Difficulties financing investments in adaptations to protect infrastructure from destruction 
accompanying rapidly changing climate can be difficult within historical tendencies to discount 
the future (e.g., with implicit discount rates above 5%), and expectations of short-term 
paybacks. Many of the investments necessary for adaptation to climate change are likely to be 
costly, especially in New York's coastal regions, and may require longer payback periods 
involving lower implicit discounting of the future. We hope that the results of this study will 
help shed light on those decisions. 
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Section 2 

2. Scope and Objective 
 

Low-income households hit by increases in their energy bills are often forced to choose 
between reducing energy consumption below healthy levels, or cutting back on 
expenditures for other essential goods and services.1  In light of recent extraordinary 
variability in household energy costs in the United States,2 it is important to understand the 
extent to which households make tradeoffs between household utility expenditures and 
other basic needs that may affect their health. While a growing body of medical and public 
health evidence3,4,5,6,7

 

 confirms several health-related non-energy impacts (NEIs) of high 
household energy costs, to our knowledge, no research has yet quantified the economic 
impact of these NEIs in the U.S. context. 

Home energy costs can fluctuate unpredictably with seasons and climate.8  As global 
climate disruption accelerates in the coming years and extreme weather events occur more 
frequently and for longer periods of time, disruptions in household energy supply resulting 
from damage to production and distribution infrastructure are likely also to lead to price 
fluctuations. As households attempt to adapt to instability in energy supply and prices, 
adverse health outcomes are more likely.9 It seems unlikely that risks associated with high 
and uncertain energy prices will abate in the near future. Thus the goal of this research is to 
identify and quantify health-related impacts of high home energy costs on children and 
elderly adults. This report focuses on increases in household energy costs occurring as 
"exogenous economic shocks", and their impacts on health and healthcare utilization among 
at-risk households in New York State and New York City.  
 
In 2010, New York was the fourth largest energy consuming state in the United States, and 
its residential energy use ranked eighth.10 Low-income households are most likely to be 
affected by increases in home energy costs. New York State has the 17th highest poverty rate 
of all the states and the highest rate of all the "cold-weather" statesd.11,12

 

 For these reasons, 
this research has the potential to help avoid significant adverse effects on the health of many 
New York State residents.  

                                                           
d Cold-weather states, versus hot-weather states, are often defined as those with Heating Degree Day or 
Cooling Degree Day normals above the national average. Nord and Kantor (2006 - see endnote 2) also 
divided states into cold-weather or primarily heating states, versus hot-weather or primarily cooling 
states based on mean difference between Heating Degree Days in February and Cooling Degree Days in 
July, and found higher prevalence of hunger among elderly adults during summer in hot-weather states 
and in winter in cold-weather states. 
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Urban and rural areas have different patterns of household energy consumption and 
expenditures, due in part to types of available housing (single detached owner-occupied 
dwellings dominate in rural areas vs. high-density rental apartment buildings in urban 
areas).13  Differing transportation, housing, and food costs also mean that household 
budgets of urban and rural residents are often not strictly comparable.14 Approximately 80% 
of the U.S. population lives in urban arease making it especially important to understand the 
effects of household energy prices and costs on urban residents.15,16

 

 To clarify the effects of 
home energy costs on urban families, we undertook a sub analysis of the New York City 
Metropolitan area.  

Specifically, we estimated the NEIs of high energy costs on health and healthcare costs in 
New York State and City over near and intermediate periods (to 2020 and 2040). These costs 
comprise only part of the total costs of health-related NEIs arising from morbidity and 
developmental issues linked to household energy insecurity. Other indirect costs arising 
due to reduced academic achievement, absenteeism and less functionality in the workplace 
will not be fully captured by this research. Estimates of lost productive work time due to 
health conditions in the U.S. from The American Productivity Audit published in 2003 were 
valued at $225.8 billion per year.17 An earlier study valued lost productivity due to common 
colds alone at $25 billion per year nationally.18

 

 Total health care costs in NY State comprised 
8% of the US total in 2009. Assuming costs of productivity loss due to health conditions 
were, and remained, proportionally distributed up to 2009, this implies approximately $18 
billion in productivity may have been lost in NY businesses due to health conditions that 
year. The estimated national losses due to common colds suggest a sizeable proportion of 
those losses occurred due to health conditions related to NEIs. But these figures are only 
illustrative; further research is needed to clarify the costs incurred by individuals, firms and 
society resulting from adverse effects of NEIs on health, including losses in school readiness, 
academic performance, educational attainment, and work place productivity.  

By modeling the impacts that changes in energy costs have on healthcare expenditures in 
the State of New York, we hope to achieve a clearer understanding of how investments in 
affordable energy can improve public health and well-being, and help reduce public and 
private healthcare costs.  In these times of heightened concerns about increasing healthcare 
costs at all levels, we believe the results of this analysis provide useful clarification of the 
role energy costs and NEIs play in shaping those costs. We expect such clarification to 
benefit leaders and policymakers in the public and private sectors.  
 
Sections 3-4 of this report are comprised of a summary of the research completed by 
Children’s HealthWatch and many others on the impacts of unaffordable home energy on 
health. Children’s HealthWatch is a multi-site research group that studies the effects of 
economic conditions and public policies on children under age four years from 

                                                           
e Urban areas include all urbanized areas (over 50,000 population) and Urban Clusters (up to 49,999 
population) as defined by the Bureau of the Census in the 2010 Decennial Census. 
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predominantly lower-income families. We have conducted previous research about the 
impacts of unaffordable energy and energy assistance programs on child and maternal 
health.19,20,21,22,23

 
   

Section 5 of the report provides a brief overview of the household energy market in New 
York State and New York City. The overview includes information about energy 
affordability and the existing level of energy insecurity in the state. Other relevant 
household characteristics such as poverty, food insecurity and housing affordability are 
outlined for both the State and the New York City Metropolitan area. In Sections 6 through 
10, we present our analytic framework, data sources and modeling approach. In Sections 11-
13, the final segment of the report, we discuss the results of our analyses, paying particular 
attention to the policy relevance of our findings.  
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Section 3 
3. Background 
 

Energy plays an essential role in sustaining modern standards of living. High and volatile 
home energy prices can jeopardize the ability to afford home heating and cooling, safe 
lighting, and refrigeration of food, and thus increase the likelihood of exposure to 
temperature effects that are harmful to human health. This is especially true for young 
children and elderly adults, the two most vulnerable groups in the U.S. and New York State. 
Unaffordable home energy is associated with direct and indirect health outcomes, some of 
which include: carbon monoxide poisoning, fire and burn injuries, asthma and respiratory 
health conditions, hypertension and sinusitis,24 poor health, hospitalizations, developmental 
risks, and food insecurity in young children and the elderly.25, 26

 
     

Home energy burden refers to the proportion of gross household income spent on direct 
energy costs (e.g., heating, cooling, electricity use). In 2009, the national mean individual 
energy burden for low-income households was 13.8%; nearly twice the mean individual 
energy burden of all households.27  Tables A1-A4 in the Appendix show the national total 
average residential expenditures for income burdens and the home energy burdens by 
income group.28

 
  

From 2005 to 2010, the national average cost to heat homes in winter rose about 27.3% and 
the price of residential electrical service jumped 22%.29 One study found that nationally, the 
average very-low-income household was billed $2000 more per year for household energy 
than it could afford. The same study found that households in New York State, with 
incomes at or below 50% of the poverty level, experience energy burdens of more than 40% 
of income.30

 
  

While energy prices rose, median incomes stagnated or declined, especially for low- and 
moderate- income households.31 Since the Great Recession, which began in December 2007, 
median income for working age households has fallen 9.3% nationwide. Over the past 
decade, partly due to worsening income inequality, low-earning U.S. workers were reported 
to be worse off by some measures than comparable workers in nearly all of the United 
States’ peer countries.32 New York State has the fifth highest income inequality in the U.S.—
the richest 5 percent of households have average incomes that are 15.6 times as large as the 
bottom 20 percent of households.33  By 2010, an estimated 46.2 million people (15% of the 
total population) lived in poverty in the United States, the largest poverty estimate since the 
Census began to quantify the indicator over fifty years ago.34  
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Residential energy prices have been less predictable in recent years, making it crucially 
important to understand the mechanisms through which home energy affects health. The 
effects of unaffordable home energy have been assessed independently of the established 
relationships between low socioeconomic status and poor health.35  People in developed 
countries spend more than 90% of their time indoors, mostly in their own homes, yet we 
know surprisingly little about the specific health effects of indoor environments.36

 

  Our 
research adds to this body of knowledge by quantifying some of the health-related NEIs of 
energy costs on health and healthcare costs.  
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Section 4 
4. The Relationship Between High Energy Costs and 
Health Status 
 

In 2008, Children’s HealthWatch developed and validated a clinical indicator of household 
energy security (HES). Households were determined to be energy insecure if they had 
experienced any of the following conditions over the previous year:  

 utility shutoff threatened, 
 utility shutoff occurred, 
 home heated with cooking stove,  
 1 or more days without heat/cooling due to inability to afford it. 

 
In a sample of over 9,700 low-income families, Children’s HealthWatch found that this 
clinical indicator was related to child health outcomes. For example, children in energy 
insecure households were 34% more likely to be reported in fair or poor health (versus 
excellent or good health)f compared to children in energy secure households.37

 
 

Children’s HealthWatch’s work adds to the considerable medical and public health 
evidence indicating that home energy costs can have a major influence on health and well-
being.38

 

 In a review of the literature on home energy, we have identified mechanisms 
through which household energy consumption and costs affect health outcomes. Among 
these are direct effects of ambient temperature on health and illness, and more indirect 
effects such as food insecurity, foregone healthcare, and other adverse tradeoffs necessitated 
by constrained household financial resources (e.g., non-compliance with prescribed care, 
foregoing prescription medications).  

Using the findings from the literature review, detailed later in this section, we have created 
a theoretical framework to depict pathways and mechanisms through which NEIs emerge 

                                                           

 f This respondent-reported health-status question has been used since the 1950s, and was validated in 
the RAND health insurance and medical outcome study in the early 1990s. It is highly valid and reliable, 
and differentiates levels of morbidity, mortality and healthcare utilization. It is still used by RAND, the 
WHO and countless international health researchers, and has been incorporated into the US NHANES 
(National Health and Nutritional Examination Survey) surveys as well as the most widely-used multi-
dimensional health status measure of all, the SF-36. For a brief review of the history of its development 
and use see Bowling A. Just one question: If one question works, why ask several? J Epidemiol Community 
Health 2005;59:342-345. 
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and operate to affect health and well-being (Figure 1). This framework guided our search 
for the data used in modeling NEIs’ influence on health, and on subsequent healthcare 
costs.  
 
Impacts of high home energy costs vary by household characteristics. As expected, low 
socioeconomic status increases the risk of NEIs and exacerbates their impacts in all 
vulnerable populations.39

 Children (particularly infants and toddlers) 

 The following sub-populations are identified in the literature as 
particularly susceptible to NEIs:  

 Older adults 
 Minorities (especially those who do not speak English) 
 Pregnant women 
 The chronically ill and those with limited mobility or diminished cognition 

 
In addition to factors intrinsic to specific sub-populations, extrinsic factors, such as 
characteristics of urban environments, are also associated with temperature-related 
morbidity. The phrase “urban heat islands” refers to differences in temperature measured 
inside and outside inner-city areas. Several studies have shown that mortality is more 
sensitive to heat in urban areas compared with rural and suburban areas.40 People living on 
the top floors of apartment buildings in urban areas experience higher rates of heat related 
morbidity, confirming that living conditions of susceptible populations are important.41

 
  

For purposes of this research, we categorize health-related NEIs as those that impact people 
and families in the short term and those that have longer-term effects.  Short-term effects 
tend to come from immediate exposure or deprivation, and include hypothermia, heat 
exhaustion, heat stroke, food insecurity, and foregone healthcare and medication.g For 
example, poor families often reduce their expenditures on food in response to unusually 
cold weather as they shift available economic resources to heating fuel, whereas wealthier 
families do not. One study found that among low-income families, a monthly temperature 
10 degrees °F colder than normal resulted in a reduction of about $11 per month in 
expenditures on food in the home.42

 

 Although it can be difficult to identify and assess some 
short-term impacts, from an intervention or policy standpoint, it is important to break the 
chain of consequences early—before longer-term adverse impacts that are more costly to 
remediate occur. 

Longer-term effects have a lag between the precipitating factor and the response, and often 
include irreversible conditions such as cognitive and developmental delays. For example, 
the constraints that high energy costs and unaffordable housing place on low-income 
families’ budgets increase the likelihood that they will live in poor-quality housing where 
children are exposed to lead paint and other environmental toxins, as well as a number of 

                                                           
g Food insecurity is defined by the United States Department of Agriculture (USDA) as the limited or 
uncertain availability of nutritionally adequate and safe foods.   
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pathogens often found in substandard housing. Child development studies suggest that 
living in poor housing early in life has a long-term adverse impact, and that living in 
improved housing during adulthood does not reverse this impact.43

 
 

Preventing these adverse health conditions will not only improve quality of life, educational 
attainment and work place productivity, but will help slow healthcare cost growth, a 
national and state priority. 44 In 2009, US healthcare spending was 17.4% of GDP, nearly 
twice the Organization for Economic Co-operation and Development (OECD) average 
country share for health expenditures.45  In 2004, New York State had the fourth highest per 
capita health spending in the United States ($6,535) and total annual health care spending in 
New York State exceeded $126 billion.46 Overall health care spending in New York 
continues to grow at nearly 6% annually; this is an unsustainable rate of increase far higher 
than the rate of growth in state GDP.47

 

 Adverse health effects of household energy 
insecurity are a contributing factor in the growth of health care utilization and thus health 
care costs. A primary goal of this study is to examine how increasing energy prices are likely 
to exacerbate these effects by increasing household energy insecurity. 
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Figure 1: Pathways of Potential Health-Related Non-Energy Impacts of High Household Energy Costs 
 

 
 
 

Household and Societal Health Care, 
Education, and Workforce Costs 

− Increased hospitalizations  
− Increased doctor visits 
− Increased needs for early intervention and 

special education 
− Lost productivity, wages and revenues 

Mechanism: 
Increasing Energy Costs 

− Force energy consumption below 
healthy levels 

− Force budget trade-offs: 
o Healthcare 
o Medication 
o Food 
o Shelter Costs 

− Force the use of unsafe 
alternative sources of heat 

− Result in unpaid bills, arrearages 
and utility disconnections 

− Combined with unaffordable 
housing, forces families to endure 
unhealthy effects of unstable 
housing 

 

Short-term Impacts: Household 
Expenditures 

− Inability to provide basic needs 
− Food insecurity 
− Foregone healthcare and 

medication 
− Loss of utilities required for basic 

health and safety; 
o Unsafe or spoiled food 
o Unsafe lighting conditions 
o Improper medication storage 

 

Short-term Impacts: Physical and 
Mental Health 

− Cold, heat and moisture exposure 
− Temperature-related morbidity 
− Accidental injury 
− Asthma/respiratory illness 
− Fire and burn injuries 
− Lead poisoning 
− Carbon monoxide poisoning 
− Mental stress 
 

Short-term Impacts: Housing 
− Increased risk of housing instability 

due to utility disconnection 
− Increased risk of homelessness due 

to evictions (unpaid rent) and fire 
 

Mediating Factors 
− Geography & climate 
− Household income and assets  
− LIHEAP, HEAP and State & utility-funded 

emergency energy assistance programs  
− Public-private energy assistance efforts 
− Other state and federal assistance 

programs and policies 
 

Longer-term Impacts 
− Inadequate food and nutrient intake levels: 

o Malnutrition 
o Iron deficiency anemia 
o Underweight  
o Obesity and weight gain among adult 

women 
o Developmental delays among children 
o Cognitive effects (children and adults) 

− Poor health 
− Severe mental stress, depression and toxic 

stress: 
o Poor mental health 
o Poor physical health 
o Impaired or delayed brain growth & 

development (children) 
o Greater lifetime health risks 

− Increased incidence of routine illnesses 
− Cardiovascular illness  
− Cognitive and developmental delays from 

exposure to environmental pathogens 
− Permanent injury or disfigurement 
− Heat and cold related mortality 
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4.1 Short Term Impacts 
 

Policy analysts have a good sense of how households in the United States respond in the 
short term to accommodate unaffordable household energy. Starting in 2003, the National 
Energy Assistance Directors Association (NEADA) has periodically conducted the National 
Energy Assistance Survey. This survey documents changes in the affordability of energy 
bills, the need for the Low-Income Heating Assistance Program (LIHEAP), and the choices 
that low-income households make when faced with unaffordable energy bills. The most 
recent survey was in 2011 and included 13 states, one of which was New York. Stratified 
samples of the fiscal year 2011 LIHEAP recipients were chosen from each state’s LIHEAP 
database. To receive LIHEAP, households must demonstrate that their household’s energy 
bills are a significant financial hardship and meet means-tested guidelines. The average 
LIHEAP benefit is modest and temporary; in 2011 the average benefit of $500 covered less 
than one quarter of an average eligible household’s annual utility bill, and less than half of 
costs during a heating season.48

 
  

Short-term impacts of increased energy bills include: 
1. Immediate physical and mental health consequences that occur directly from a 

household’s reduced consumption of energy.  
2. Reductions in a household’s expenditures on basic necessities (food, medical care) 

that in turn instantly impact well-being. 
3. Direct impacts on the ability of households to maintain safe and habitable shelter. 

 
Physical and Mental Health  
High home energy costs can force energy consumption below healthy levels. According 
to the 2011 National Energy Assistance Survey, 23% of households receiving assistance from 
LIHEAP reported that they kept their home at a temperature that was unsafe or unhealthy.49 
Living in housing that is not adequately heated, cooled or lighted can lead to illness and 
injury.50 Most homes have indoor temperature ranges of 63 degrees Fahrenheit (F) to 87 
degrees F, and humans do not comfortably live in temperatures outside this range.51  In 
addition, older adults and children are particularly sensitive because both have limited 
ability to thermo-regulate. For example, infants are unable to shiver to increase body 
temperature.52

 
  

Households facing high heating costs often resort to alternative heat sources that 
jeopardize health and safety, such as kerosene space heaters, ovens and cook-stoves.  
National data indicate that 14.5% of low-income households used cook-stoves or ovens for 
heat, compared with 6% of higher income households.53  Use of candles for lighting is a 
major cause of home fires, and child deaths are the majority of associated deaths from home 
fires 54  The U.S. Fire Administration reports that 50% of residential fire fatalities occur 
during winter months, even though these months only comprise one-third of the calendar 
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year.55 Nationally, residential house fires cause 1,900 deaths and almost 8,000 injuries per 
year.56

 
  

The use of alternative heating sources is associated with increased risks of home fires, burns 
and carbon monoxide poisoning.57 Unintentional carbon monoxide poisoning sends 150,000 
people to emergency departments across the US every year. Data from New York City show 
that in neighborhoods where families rely most heavily on supplemental heating sources, 
there are more emergency responses by the fire department related to potential CO 
exposure.58

 
  

Combined with unaffordable housing, high home energy costs can force families to 
endure unhealthy housing conditions, such as rodent infestations, water leaks, mold and 
lead paint.59 One study found that children living in substandard housing are 71 times more 
likely to have an outpatient doctor visit and 21 times more likely to visit an emergency 
department than are children who are adequately housed.60  There is substantial evidence 
linking childhood asthma, the most common chronic disease among children,61 to housing 
conditions such as poor ventilation and excess moisture and mold.62 Lead poisoning has 
been associated with cognitive deficits, aggressive behavior, hearing dysfunction, tooth 
decay, delinquency, attention problems and low birth weight.63

 
 

Household Expenditures 
Unaffordable energy bills can result in unpaid bills for other necessities. Households can 
be forced to trade off between fixed costs such as housing, and heating and other basic 
needs.64  In 2011, 49% of LIHEAP recipients reported that they skipped or paid less than 
their full home energy bill.65 In 2011, 31% of LIHEAP recipients did not pay their full 
mortgage or rental payments.66

 

 Unpaid rent or mortgage payments can result in unstable 
housing or evictions. Children’s HealthWatch research shows that energy-insecure families 
are 29% more likely to have moved two or more times in the previous 12 months than 
energy-secure families.  

 Unpaid utility bills can lead to utility service termination. Service termination makes it 
difficult to manage chronic health conditions, e.g. diabetes require electricity to refrigerate 
medication and meet dietary requirements; this is impossible if one does not have energy.67  
Electricity service termination eliminates needed lighting and increases risk of accidental 
injuries.6869 The leading cause of morbidity and mortality for US children under 20 years of 
age is unintentional or accidental injuries.70 The majority of such injuries occur in and 
around the home. Accidental injuries accounted for 37% of all childhood mortality in 2002.71

 
  

High energy costs can cause families to go without needed medical care. In 2011, 31% of 
LIHEAP recipients didn’t fill a prescription or took less than the full dose of prescribed 
medication.72 One study found that low-income people with difficulty paying rent, 
mortgage, or utility bills were less likely to have a usual source of medical care, were more 
likely to postpone treatment, and more likely to use the emergency room for treatment 
(quite possibly an adverse consequence of postponing needed care).73 
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Children’s HealthWatch has found that food insecurity, energy insecurity and housing 
insecurity are interrelated among families with young children under the age of four.  
Children’s HealthWatch has also been able to show a correlation between foregone 
healthcare and these household level insecurities.74

 
  

Household budget trade-offs between energy costs and food expenditures result in food 
insecurity. In 2011, 24% of LIHEAP households went without food for at least one day.75 
Children's HealthWatch research found that children in energy-insecure households were 
91%-124% more likely to experience household food insecurity, and 67%-181% more likely 
to experience child food insecurity (a more severe level of food deprivation than household 
food insecurity in which children who skip meals do not eat for an entire day because of 
inadequate food resources in the household).76 Other Children's HealthWatch research 
found children with child food insecurity were 111% more likely to have iron deficiency 
anemia, and 43% more likely to have anemia without iron deficiency.77 Even mild iron 
deficiency is associated with fatigue, shortened attention span, decreased work capacity, 
reduced resistance to infection, and impaired intellectual performance.78 There is substantial 
evidence that food insecurity poses a substantial threat to child health and well-being.79

 
 

Housing 
High energy costs increase the risk of eviction and homelessness. When families are not 
able to pay their utility bills, they run the risk of being evicted due to their inability to 
maintain the habitability of their home.80 If families choose to pay their utility bills instead 
of their rent, they fall behind on their rent, and are still at increased risk of eviction. 
Frequent moves have important harmful effects on children. Children’s HealthWatch has 
found that compared to securely housed families, children in families who move multiple 
times in a year are more likely to be at risk for developmental delays and have lower 
weight-for-age standardized or "z-scores".81

 
   

Additionally, when families use unsafe and unconventional sources of heat, their homes are 
at increased risk for house fires, which can render their home uninhabitable and leave 
families homeless.  There is overwhelming evidence that children who experience 
homelessness suffer substantial adverse physical and mental health consequences.82

4.2 Long Term Impacts 
 

 

Long-term impacts include: 
1. Physical and mental health effects that have exacerbated into serious or chronic 

conditions from repeated or prolonged exposure.  
2. Food insecurity leads to inadequate food and nutrition intake, which can have 

irreversible impacts and can lead to a variety of illness and conditions.  
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Heat and Cold Related Morbidity  
Heat-related illnesses (e.g. heat exhaustion and heatstroke) and cold-related illness (e.g., 
hypothermia) can occur when households are unable to keep their living spaces at 
habitable temperatures.  Serious illness can occur when ambient temperatures overcome 
the body's natural ability to maintain its core temperature. Overall, higher death rates are 
observed in winter compared to summer, which may be attributable in part to colder winter 
temperatures  However, heat related illness is also prevalent, ranging from sunburn, heat 
rash, heat edema, dehydration, syncope, heat cramps, heat exhaustion, and ultimately heat 
stroke. The onset of heatstroke can occur very rapidly, progressing through serious 
symptoms including lethargy, confusion, disorientation, delirium, and coma. Survivors of 
heatstroke often experience persisting organ dysfunction that is predictive of 1-year 
mortality (i.e., death within 1 year of an event). 83 From 1999 to 2003 in the United States, 
there were a total of 3,442 premature deaths resulting from the exposure to extreme 
temperatures.84

 
  From a public health standpoint, these are excess/preventable deaths.  

Aging can impair the body’s ability to maintain a normal temperature because of 
physiological changes, such as the loss of physical fitness, reduction in body mass, and 
decline in body temperature.  Older adults are also more likely to be on medications that 
impair thermoregulation (such as antihistamines, tricyclic antidepressants, beta-blockers 
and vasodilators).85  In addition to the natural processes of aging, several medical conditions 
increase vulnerability to temperature. Epidemiological studies indicate that people with 
depression, cardiovascular and cerebrovascular conditions, and diabetes, are less able to 
regulate their body temperature.86 Between 60% and 80% of all heat related deaths occur 
among patients over 50 years of age.87

 
  

Children also disproportionately suffer adverse effects from heat and cold. Neonates, 
infants and children under 2 years of age have thermoregulatory controls that are less than 
optimally developed. Infants lack the ability to raise their body temperature through 
shivering. They are dependent on others to provide food, clothing, and fluids, and to protect 
them from unsafe environments. Children produce more endogenous heat per kilogram of 
body weight than adults, especially during physical activity. They also have a higher 
surface area to mass ratio than adults, allowing a more efficient transfer of heat between 
their bodies and the environment, making them more sensitive to external temperatures. 
Moreover, children's capacity to reduce their body temperature through evaporation of 
sweat is lower than that of adults, making children less efficient at losing excess heat under 
high temperature conditions.88 About 4% of heat-related deaths occur in children at or 
below 14 years of age, and the majority of those occur in children age 4 years or younger.89

 
  

Each year, a large number of hospitalizations are associated with exposure to extreme 
ambient temperatures.90 For example, a study in New York City found that hospital 
admissions increased at high temperatures. Lin et al found that for each degree C above the 
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threshold of the temperature-health effect curve (29 degrees C-36 degrees C)h was 
associated with a 2.7% to 3.1% increase in same-day hospitalizations due to respiratory 
diseases, and an increase of 1.4% to 3.6% in lagged hospitalizations due to cardiovascular 
diseases. These increases for respiratory admissions were greater for Hispanic persons and 
the elderly.91

 
Cardiovascular Illness 
Extreme cold and heat conditions have been associated with an increased risk of 
cardiovascular disease (hypertension, clotting, stroke, heart attack).

  

92,93 Risk of death from 
ischemic heart disease increases by 1%, and from stroke by almost 1%, for every 1.8 degree F 
drop in indoor temperature below 64.4 degrees F.94 Days after a big temperature drop, the 
risk of experiencing a stroke jumps by almost 3 times; for people with hypertension, the 
odds of a stroke are more than 3 times greater and for those with high blood cholesterol, the 
likelihood is over 9 times as great.95 At high temperatures, hospital admission rates increase 
for chronic airway obstruction, asthma, ischemic heart disease, and cardiac dysrhythmias.96 
At 90 degrees F, a 22% greater risk of death from coronary artery disease and a 66% greater 
risk of death from heart attack are observed, compared with mortality at moderate 
temperatures (between 79 and 84 degrees F).97

There is substantial evidence linking childhood asthma to environmental conditions 
affected by temperature and weather conditions. Residential dampness and mold has 
been associated with respiratory illness in adults.  Most asthma is associated with 
exposure to allergens, including those often found in poor-quality housing, such as mold, 
dust mites, mice and rats, and cockroaches (non- allergic asthma represents only about 20 % 
of cases).

  
 
Respiratory diseases (asthma in children, pneumonia & bronchitis in adults) 

98 Children exposed to such conditions have more frequent emergency room visits 
and more hospital admissions due to asthma than those who are not exposed.99

 
  

Overall, there has been an upward trend in the prevalence of current asthma among New 
York State residents of all ages from 1999 through 2008. The most recent data shows that 
New York State asthma prevalence is higher than the national average.100 In 2008, 
approximately 1.3 million adult New Yorkers (8.8%) self-reported a current diagnosis of 
asthma. For 2006-2008, approximately 491,000 (11%) children (0-17 years) in New York State 
had current asthma.101 In 2006-2008, New York children from households with annual 
incomes less than $25,000 (between the Federal Poverty Level -- FPL for households of 4 and 
5 members) had much higher current asthma prevalence (approximately 16%) than did 
children from families with annual household incomes greater than $75,000 (8.4%).102

 
 

Compared to the nation, New York has higher asthma emergency department and hospital 
discharge rates for all age groups. New York State’s rates are roughly two times higher than 

                                                           
h Lin et al explains the temperature health effect curve in the following way: “Extreme heat exposure is 
defined as temperature or apparent temperature above a threshold. The threshold represents a turning 
point at which the relationship between temperature and health outcomes changes. Previous studies 
report a U-, V-, or J-shaped relationship between temperature and health endpoints.” 
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the levels targeted in Healthy People 2010.103 The total cost of asthma hospitalizations for 
2007 was approximately $535 million, a 70% increase since 1998. The average cost per 
hospitalization was $14,107 in 2007, a 31% increase from 1998. Among the New York State 
Medicaid managed care asthmatic population, more than $170 million was spent for 
asthma-related services; the average cost was $1,069 per asthma enrollee in 2007.104

 
  

Residential dampness and mold are associated with substantial and statistically significant 
increases in both respiratory infections and bronchitis.105  Both low and high relative 
humidity promote respiratory illnesses and below 16°C (60.8 °F) resistance to respiratory 
infections may be diminished.106  Respiratory tract infections, the most common infectious 
diseases in humans, have large health and cost consequences for individuals and for the 
public. Community-acquired pneumonia (e.g., not hospital-acquired or in the 
immunosuppressed) is a major cause of hospitalization and morbidity and costs more than 
$17 billion dollars annually in the U.S.107

 
  

Severe Mental Stress and Toxic Stress 
A range of preliminary evidence suggests that an inability to pay basic bills – including 
utility bills – and the resulting housing instability – including evictions, foreclosures, 
and frequent unplanned moves – may cause prolonged stress, exacting a negative mental 
health toll.108 New research on brain growth, cognitive development, and the role of human 
capital accumulation in economic success has converged to provide a new understanding of 
stress and its role in human development.109,110

 

 The physical and mental stresses associated 
with energy insecurity, and other hardships that it either causes or exacerbates, can damage 
health and development.  

Negative stress that is either acute, intense and short-term (e.g., a violent attack, sexual 
assault, or abusive incident such as are associated with domestic violence or child abuse), or 
chronic, lower-intensity, long term, or inescapable (e.g., like that accompanying chronic 
poverty, food insecurity and absence of responsive care) is termed "toxic stress," and is 
extremely harmful.  Compelling evidence from both animal and human research indicates 
that toxic stress can damage the physical architecture of a developing brain.111 Under 
repeated or prolonged exposure to toxic stress, studies reveal evidence of dendritic re-
absorption: a development that damages nerve cells and reduces the conductive 
effectiveness of neural networks. This process results in physical damage to the brain 
architecture that can dramatically change learning capacity, human capital potential, and 
the trajectory of a person's life.112

A study from the UK found that an intervention to alleviate fuel poverty among low-income 
households was accompanied by improved mental health and well-being among affected 
residents. 

 Actions and interventions to alleviate or reduce energy 
insecurity and the toxic stress associated with it are likely to pay large dividends, in the 
form of healthier children and adults, reduced healthcare utilization, and lower healthcare 
costs. 
 

113 Inadequate housing (crowding, unhealthy conditions, frequent residential 
moves) often goes hand in hand with unaffordable energy and has been repeatedly 
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associated with mental stress and depression.114  In a multisite longitudinal study of 3,800 
young adults, those who reported difficulties paying for basic expenses had a greater 
likelihood of developing hypertension over a 10-year period than their peers who did not 
report difficulty paying for basic necessities.115 Another study in England found that 
individuals experiencing difficulty making mortgage payments experienced lower levels of 
psychological well-being and were more likely to see a doctor.116

Inadequate Food and Nutrient Intake 

    
 

Low-income households, especially those with elderly persons and young children, 
experienced seasonal differences in the incidence of food insecurity in areas with high 
winter heating costs and high summer cooling costs.117 ,118  Children’s HealthWatch found 
that young children in households experiencing energy insecurity have relative risk of 
experiencing child food insecurity 30%-80% greater than children in households that are 
energy secure.119 A nutritionally inadequate diet can increase children's susceptibility to the 
“infection-malnutrition cycle” by impairing their immune function, making them more 
prone to infection and illness, which in turn further impairs their food intake and nutritional 
adequacy, making them even more susceptible to infection. Inadequate household food 
supply then prevents children from fully recovering from illness, weight loss or interrupted 
growth.120 The first three years of life are a uniquely sensitive, and in many ways critical, 
period of extraordinary brain and body growth; the cognitive and physical development 
that takes place at this stage will never occur to the same degree again.121, 122

 
  

Research has shown that in addition to decreased food and nutrient intakes,123 food 
insecurity is also related to increased risk of obesity in women124, compromised cognitive 
development and academic achievement in children125, and decreased ability to follow 
medically prescribed diets in elders and others with chronic disease.126,127  Food insecurity is 
also associated with lower health status of adults with diabetes, poor self-rated general 
health status, lower scores on physical and mental health scales for adults, and major 
depressive symptoms in women.128,129,130

 

   

4.3 Quantifying the Relationship: Impacts on Healthcare Expenditures 
 
Society, as a whole, faces significant costs from unhealthy situations caused by unaffordable 
home energy.131 For the purposes of this research, we are only measuring the societal 
healthcare costs of some of the longer-term health impacts. Specifically, we are measuring 
hospitalizations and ambulatory visits (doctor's office and clinic visits, hospital emergency 
department visits, and hospital outpatient department visits). This will make our estimates 
of the healthcare costs of health-related NEIs conservative since there are a number of other 
cost categories that are not included in these analyses. 
 
Evidence from research conducted by Children’s HealthWatch and other researchers has 
resulted in calculations of relative risk of adverse health outcomes (through the pathways 
outlined in the conceptual framework above). Relative risk (RR) values indicate the ratio of 
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a probability of an event or condition when exposure to a predictor occurs to the probability 
of the event or condition in absence to exposure. Children’s HealthWatch found that 
children under the age of 4 years in energy insecure households had odds of having been 
hospitalized since birth 22% greater than children in energy secure households.132 In our 
research we have focused on two primary indicators of adverse health outcomes related to 
HEI: child hospitalizations and reports of children's and mothers' health status as fair/poor 
(versus good/excellent) based on the RAND/NHANES health status question.133 These two 
conditions translate directly into increased health care utilization through hospital care, and 
through physician and clinical services.  Using Children’s HealthWatch’s clinical indicator 
of energy insecurity and RR values, we have estimated the impact of energy insecurity on 
current and future healthcare expenditures 
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  Section 5 
 
5. Energy Use and Cost in New York State 

 
New York State is the fourth largest energy consuming state in the U.S. New York accounts 
for 4.3% of the nation’s total primary energy consumption but has approximately 6.2% of 
the nation’s population.134 New York has competitive wholesale markets for energy and 
installed capacity and an energy regulatory system oriented towards competitive entry and 
market-based solutions.135 In 2008, New York adopted an energy efficiency portfolio 
standard, significantly expanding its energy efficiency programs and providing funding for 
investor-owned utilities to manage additional programs (though the impact of these efforts 
is limited as energy is supplied by other types of utility companies).136

Residential net energy use accounts for 28.7% of total energy demand in NY (compared to 
18.9% nationally). Total residential net energy consumption

  
 

i decreased by 1.3% from 2009 to 
2010 in NY, although New Yorkers spent 5% more for residential energy (in nominal 
dollars) in 2010 than in 2009.137 In 2009, average residential energy expenditure per housing 
unit was $2,223. New York’s residential energy use separated by fuel type suggests that 
natural gas, electricity and petroleum products meet most of the State’s residential energy 
needs.138 Home heating oil prices increased 18.7% from an average of $2.60 per gallon in 
2009 to $3.09 per gallon in 2010.  The price of natural gas declined an average of 6.9% and 
that of electricity increased 7.1% from 17.5 cents to 18.7 cents per kilowatt-hour from 2009 to 
2010. 139

 
   

Despite New York’s bounty of hydro-power, in 2012 the state’s residential electric rates 
were the third highest in the nation.140 Roughly 49% of the state’s electricity is generated in-
state using fossil fuels; nuclear power (30%) and renewables (21%) account for the 
balance.141  Residential households in New York State paid 17.58 cents per kilowatt hour 
(kWh) for electricity in December 2012, which was 51.3% more than the average kWh rate 
(11.62 cents/kWh) paid for electricity by residential households nationwide.142 The 
residential sector is the second highest user of electricity (behind the commercial sector) in 
New York, using 1,118.1 trillion Btu of electricity in 2010 (or 3.27682764 × 1011 kilowatt 
hours). 143

 
   

Residential electricity is characteristically inelastic meaning there is not a strong relationship 
between demand and price.144

                                                           
i Total net residential energy consumption is the end-use consumption by residential sector, including 
electricity sales, but excluding losses incurred during generation and distribution of electricity. 

 New York’s residential energy consumption is not an 
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exception, with a short-term elasticity of -0.125 and a long-term elasticity of -0.178.145

 

   Price 
elasticity in its simplest form is the percentage change in demand for a good divided by the 
percentage change in price of the good. In practical terms, this means when households are 
faced with an increase in household energy prices, they must choose between reducing 
consumption and increasing expenditures (or a combination of both).  As the demand for 
the household energy is price inelastic, a given increase in energy price will be met by a 
relatively lower percentage decrease in consumption.  

In recent years, New York’s utility prices have consistently been among the highest in the 
nation.146 This is of special concern as the combination of poor housing stock and New 
York’s cold winters makes it difficult for many households to manage utility bills.147 New 
York has an estimated 550,000 units of publicly assisted low-and moderate-income 
multifamily housing, many of which are heated with electricity.148

 
   

5.1 Energy Affordability and Insecurity in New York State 
 

According to the most recent available data, in 2009, home heating and cooling costs 
represented about 42% of residential energy expenditures for low-income households in the 
U.S.149

 

 The primary federal government program for assisting low-income families in 
paying their energy bills is the Low-Income Home Energy Assistance Program (LIHEAP). In 
1981, the United States Congress funded LIHEAP block grants to alleviate energy burdens 
on low-income households through the Low-Income Home Energy Act, Title XXVI of the 
1981 Omnibus Budget Reconciliation Act. LIHEAP stature defines home energy as “a source 
of heating or cooling in residential dwellings.” As a block grant, individual states receive 
funding from the federal government with only basic guidelines for allocation, so the 
program implementation varies from state to state. LIHEAP is administered by the U.S. 
Department of Health and Human Services (HHS).   

Because LIHEAP is not an entitlement program, eligible households are not guaranteed 
LIHEAP funds. NY families eligible for LIHEAP assistance have incomes below 60% of state 
median income.150

 
  

Table 1: NY State LIHEAP Eligibility for FY 2012/2013 
Estimated 
state median 
income for a 
4-person 
family 

60 Percent of Estimated State Median Income 
1-Person 
Family 

2-Person 
Family 

3-Person 
Family 

4-Person 
Family 

5-Person 
Family 

6-Person 
Family 

$82,222 $25,653 $33,546 $41,440 $49,333 $57,226 $65,120 
*Table Prepared by the Administration for Children and Families, Office of Community Services, 
Division of Energy Assistance. 
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LIHEAP improves access to home energy, but has not kept pace with need and does not 
guarantee basic, affordably-priced utility service.151 In 2011, there were 2.5 million eligible 
households in the state of New York (about 32% of total households in the state) but due to 
limited funds, LIHEAP was only able to provide financial assistance to fewer than 1.5 
million (60% of eligible households).152 Moreover, the average LIHEAP benefit is modest; in 
2012 it was an average of $388 per household153 down from an average of $500 per 
household in 2011,154 and the benefit only temporarily covers a proportion of an eligible 
household’s utility bill. While LIHEAP benefits are surely a welcome addition to recipient 
households’ resources, their limited coverage and low benefit amounts strongly suggest 
they are not likely to appreciably improve the overall affordability of aggregate household 
energy in the New York population. Nationally, the average benefit only covered 8% of 
eligible household energy bills.155

Ten major utilities supply household energy across New York State. On the state level, New 
York State’s utilities all have energy assistance programs, 

   
 

156 such as low-income rate 
assistance, low-income energy efficiency assistance, and emergency charitable assistance.157 
New York State law provides special protections for specified residential customers 
regarding the termination, disconnection or suspension and restoration of utility service in 
cases involving medical emergencies, the elderly, blind or disabled, and terminations, 
disconnections or suspensions during periods of cold weather.158 Utilities must delay 
disconnecting services to households with a member with certain certified medical 
conditions.159  Utilities are also prohibited from permanently disconnecting services to 
households comprised entirely of elderly (62 years of age or older. j  New York utilities are 
required to document and report utility shutoffs to the Public Service Commission (PSC), 
and while the utilities are not required to publish shutoff data, they appear willing to 
provide it if requested. A study published by the AARP’s Public Policy Institute in 2011 
used utility shut-off data obtained from New York Utilities for 2005-2010 to summarize 
service terminations over that period. The AARP study reports that New York Utilities 
reported 1.7 million service terminations to PSC over this period and that in 2010, these 
utility companies collectively terminated service to residential customers 321,995 times as a 
debt collection method.160

 
   

In addition to these service terminations, the AARP study reports that 950,000 additional 
utility customers were reported by the utilities to be more than 60 days in arrears on their 
service bills. In April-May 2010, the study reports, two utility companies (National Grid and 

                                                           
j The New York State Public Service Commission (PSC) regulates the state’s electric, gas, steam, water 
and telecommunications utilities. The Home Energy Fair Practices Act (HEFPA) was enacted in 1981 and 
established as state policy that the continued provision of gas, electric and steam service to residential 
customers without unreasonable qualifications or lengthy delays is necessary for the preservation of the 
health and general welfare and is in the public interest. In 2002, the New York State Legislature enacted 
the Energy Consumer Protection Act which amended HEFPA to include energy service companies 
(ESCOs) and any other entity that provides gas and electric service to residential customers. {Statutory 
Authority: Public Service Law, Article 2, §§4(1), 30-53, 66and 80(1)}  Section 11.5 Residential service—
special procedures, specifically addresses protections for vulnerable household.  
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Consolidated Edison) reported an additional 302,000 letters threatening service termination 
had been sent. This study suggests that many households remain caught in the gap between 
rising energy prices and available resources, even with the available energy assistance and 
policy protections.161

 
 

There is no officially sanctioned measure of household energy insecurity or energy 
affordability in New York State. Broadly, the term energy insecurity refers to a household’s 
inability to acquire the energy it needs. Using the above-referenced AARP study and the 
number of eligible LIHEAP residents in New York, it seems reasonable to conclude that 
household energy insecurity is prevalent in the State.   

 

5.2 Poverty, Food Insecurity and Housing Insecurity in New York State 
 

Poverty 
The impacts of high-energy prices are likely most severe among low-income households 
who spend a greater share of their income on energy, and have less discretionary income for 
increased energy costs than households with higher incomes.162

 

  Consumers' capacity to 
meet energy needs is constrained not only by their level of income but also by whether it is 
stable, received regularly, and can be increased temporarily in times of need from liquid 
assets.  For example, seniors living on a set retirement income will be less able to adjust their 
spending if household energy prices increase. They, like many lower-income households, 
may also have a "liquidity constraint", i.e., they do not have savings or other liquid assets 
that can be used to increase energy expenditures. 

Appendix Tables A1 and A2 show total annual average residential energy expenditures and 
shares of total expenditures going for household energy by income quintile in the U.S. from 
2001 to 2011. Average after-tax income by quintile is shown in Table A3 and household 
energy expenditures as a percent of after-tax income in Table A4. Low-income consumers’ 
total spending on residential energy was less than that of the higher income groups, 
however, as Table A4 shows, the average energy burden (energy expenditures as a percent 
of income) was notably higher for households in the lowest quintile than for those in the 
other quintiles.  Households in the lowest quintile spent approximately 12% of their income 
for household energy on average, compared to about 6% and 4% for the second and third 
quintiles respectively. Similar relationships prevail in New York. 
 
In 2011, the state had an overall poverty rate of 16% and a child poverty rate of 23%.163  That 
year 25% of all people in New York lived in households with incomes < 150% of the poverty 
threshold, the income cutoff for LIHEAP eligibility.  Poverty rates for the total, child, and 
elderly populations for New York's counties are shown in Appendix Table A5.  Regionally, 
the largest share of very-low income households are in Chautauqua, Cattaraugus, Allegany, 
Steuben, Yates, Tompkins, Otsego, St. Lawrence, Franklin, Sullivan, Kings, Bronx and New 
York counties. 164  The official U.S. poverty measure has been in use for more than four 
decades, and undercounts who is in poverty. It has  been adjusted only for price inflation 
since its construction and is widely regarded as out-of-date.165 
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Food Insecurity 
Home energy costs (especially heating and cooling costs that occur during extreme weather 
months) can lead to unavoidable trade-offs between food and energy expenditures.166 
Unaffordable household energy has been independently and positively associated with food 
insecurity. 167 ,k Food insecurity, households' lack of access to enough healthful food for all 
members to lead active healthy lives, is measured by an 18-item Food Security Scale that is 
part of the U.S. Food Security Survey Module (USFSSM) administered annually by the 
Census Bureau in its Current Population Survey. Between 2009 and 2011, 13.3 % of New 
York households were categorized as food insecure, a 2 percentage point increase over the 
prior 3-year period and a nearly 4 percentage point increase compared to 10 years before.168 
In 2011, the latest year for which national food security data are available, 50.12 million 
(16.4%) Americans lived in households with some level of food insecurity, and of those, 9.38 
million lived in households with "very low food security", meaning that at least some 
household members regularly experienced hunger as a result of lack of access to adequate 
food. In 2011, 16.66 million children under 18 years of age (22.4%) lived in food-insecure 
households.l

 
   

Food insecurity has both quantity and quality of food components, and the quality of 
households' food intake often deteriorates before its overall quantity. The degrading of 
quality and variety of food available in food-insecure households has been associated with 
obesity in low-income adolescent girls and adult women.169 This is due in part to the overall 
obesigenic nature of less-expensive foods which tend to be energy dense (high in calories) 
but nutrient sparse (low in vitamins, minerals and other micronutrients).170 Food insecurity 
has been associated with a long list of physical and mental health outcomes in children and 
adults, and is considered one of the pathways through which energy insecurity influences 
health.171

 
 

Housing Insecurity 
Housing affordability has a direct impact on the ability of New York’s low-income 
households to afford their energy costs. Access to affordable housing is also likely to reduce 
the chances that a family will live in crowded conditions or make multiple moves within a 

                                                           
k Data from the USFSSM have been tabulated and reported annually by the USDA Economic Research 
Service in its Food Security in the United States report series since 1995. Those reports, as well as an 
historical account of development of the U.S. food security measures and materials and instructions 
needed for conducting food security surveys, scaling and scoring resulting data, and categorizing 
households by established food security categories, are available on the USDA/ERS Food Security in the 
U.S. website at http://www.ers.usda.gov/topics/food-nutrition-assistance/food-security-in-the-
us.aspx#.UVhgLFdIaWM.  
l Coleman-Jensen, Alisha, Mark Nord, Margaret Andrews, and Steven Carlson. Statistical Supplement to 
Household Food Security in the United States in 2011, AP-058. U.S. Department of Agriculture, Economic 
Research Service, September 2012. Available at the website URL in the note just above. 
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short period of time.172 Since the Housing Act of 1937 was passed,173 30% of monthly 
adjusted income has been used as the threshold for affordable housing costs, but 
affordability by this definition is becoming increasingly less common. In 2008, half of renter 
households paid more than 30% of their income in rent, and nearly a quarter paid more than 
50%.174

 
  

Though there is no standard definition of housing stability or housing security, both have 
been defined as paying more than 30% (or in some studies 50%) of income for rent, being 
behind on rent payments or having trouble paying rent, crowding (based on HUD criteria), 
doubling up with another family for economic reasons, and frequent residential moves.175 
Using the criteria of crowding or doubling up as moderate housing insecurity and ≥2 
residential moves within the previous year as more severe housing insecurity, Children's 
HealthWatch found 41% of its low-income sentinel sample with moderate housing 
insecurity and 5% with more severe housing insecurity.176 Defining housing instability as 
"difficulty paying rent, mortgage, or utilities," Kushel et al. found 24% of a nationally 
representative sample of 40,000 U.S. households from the 1999 National Survey of America’s 
Families (NSAF) with housing instability.177

 
 

As housing prices increase, low-income households are increasingly forced out of higher-
quality homes into lower-quality, less energy efficient homes.178  Low-income households 
are more likely to rent rather than own,179 and renters are less likely to be able to control the 
energy efficiency of their homes.180 About 45% of households in New York State rent rather 
than own their homes. 181 In 2011, approximately 54.4% of renter households paid more than 
30% of their income in rent, the national standard for housing affordability threshold.182

 
  

Under its System Benefits Charge Program (SBC) New York invested $321 million from July 
2006 to December 2011 to help low-income residents reduce their energy burden through a 
variety of programs. The goals of the SBC programs are to "develop competitive markets for 
energy efficiency; demand management; outreach and education services; research, 
development, and demonstration; low-income energy assistance; and to provide direct 
economic and environmental benefits to New Yorkers". Just over half of the low-income 
SBC funds encumbered over that period ($161.1 million) went into the Multi-Family 
Building Performance program (MBP). In its March-April 2012 evaluation report on the SBC 
programs, NYSERDA reported that the MBP program had achieved only 27% of its energy-
savings goal, though statewide the overall Residential and Low-Income Program had 
achieved 87% of its energy-savings goal.183 Even after this sizable investment, energy 
efficiency measures have been hard to implement successfully for a variety of reasons. Of 
the 248,600 low-income multi-family units targeted for energy efficiency services over the 
July 2006 - December 2011 period, only 27% were successfully completed.184 New York's 
cold winters and periodic summer heat waves, in combination with a less-than-optimal 
housing stock, makes it difficult for low-income households to lower their energy use and 
costs, even with the help of the state's SBC programs. 
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5.3 Poverty, Food Insecurity and Housing Insecurity in New York City 
 
With a combined population of approximately 8.2 million people in 2010, NYC contains 42.2% 
of the total population of the state.  Over 270 urban areas in the U.S. have populations above 
100,000; New York City, with 8.4 million inhabitants in 2011, is the largest.185 The average 
population density of metropolitan areas (MSA) is 320 people per square mile; in New York, the 
population density is 8,159 people per square mile.186 About 21% of New York City’s population 
is under the age of 18 and 12.1% were over the age of 65.187 According to population estimates, 
the number of New Yorkers age 65 and over is projected to rise by 44.2 percent, from 938,000 in 
2000 to 1.35 million in 2030.188

 
 

The relatively large percentage of households who live in poverty, or in older residential 
neighborhoods in New York City where multifamily rental buildings often do not have air 
conditioning, may enhance urban population vulnerability to heat stress.189

 
  

Poverty 
According to the data from the 2011 American Community Survey, 9.2% of New York City’s 
residents were considered very low-income, having incomes below 50% of the federal poverty 
threshold in 2011. That same year 21% had incomes below 100% of the poverty threshold, and 
37% had incomes at or below 60% of the state median income, the income eligibility cutoff for 
LIHEAP in New York.190 The proportion of New York City's elderly population (ages 65+ years) 
in households with incomes below their poverty thresholds in 2011 was 19%, not statistically 
significantly different from the proportion in 2005 (20.3%). The proportion of children ages <18 
years in households with incomes below their poverty thresholds in 2011 was 29.8%.191

 
 

Food Insecurity 
In 2009-2011, an average of 1.42 million residents of NYC was food insecure. This is about 17% 
of the total population or one in five people. It represents a 300,000 person increase (27 percent) 
from 2006 –2008.  In 2009-2011, one in four children in New York City lived in food insecure 
households. In 2009-2011, 11 percent of the senior population of New York City experienced 
food insecurity up from 10.2 percent of the elder population in 2006-2008. 192

Housing Insecurity 

 
 

Affordable housing continues to be scarce due to a combination of rising rents, a lack of federal 
support for affordable housing, and the privatization of buildings with expiring HUD 
subsidies.193  In October 2011, the New York City Rent Guidelines Board established new rent 
guidelines that allow for the highest rent increases since 2007—3.75% on one year leases and 
7.25% on two-year leases.194

 
   

In New York City, the federal Housing Choice Voucher Program, commonly known as “Section 
8,”has been a mainstay of support for low-income individuals and families, serving about 
270,000 city residents.  However, the need for vouchers has long exceeded the number available. 
The waiting list for Section 8 housing has been closed to new applicants since late 1994, with 
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exceptions for special categories of need including homeless families and families with a 
member who is a victim of domestic violence.195

 
  

The increasing cost of housing is a hardship for seniors who live on a fixed income. Many 
seniors find it difficult to hold onto their homes, and consequently the rate of homelessness 
among seniors is increasing. The HUD Section 202 Supportive Housing for the Elderly Program 
was established to expand the supply of affordable housing with supportive services for seniors 
by financing the construction of subsidized rental housing. The demand for Section 202 housing 
in NYC is very high. To be eligible for the program, a senior must be 62 years of age or older 
and meet HUD’s Very Low Income limits, currently $22,000 for a single-person household and 
$25,100 for a two-person household (this is $3000 less and about $8000 less respectively than the 
LIHEAP eligibility criteria). NYC Department for the Aging’s (DFTA) annual report states that 
the ratio of seniors on waiting lists to Section 202 units is 12 to 1.42.196
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 Section 6 
6. Methods 
 
In this section we describe the methods and procedures used to estimate and project additional 
health care costs associated with increasing energy prices. Starting with three scenarios for rates 
of increase in household energy prices, we first estimate the likely increases in energy 
expenditures among at-risk households. We then estimate, for households in the two primary 
at-risk subpopulations (children ages <18 and elderly age 65+), how many would likely be 
moved into "energy insecurity" after the price increases.m

 
 

Applying the increases in energy insecurity, with prior Children's HealthWatch estimates of 
relative risk of hospitalizations and fair/poor health status among children in energy-insecure 
households (compared to those in energy-secure households), we then estimate the likely 
increases in hospital care and physician and clinical services utilization among the at-risk 
populations, attributable to the increased levels of energy insecurity arising after the energy 
price increases. Based on information from our review of literature on adult and elderly health 
consequences of exposure to energy insecurity and suboptimal temperatures, we apply similar 
steps to estimate the likely changes in elderly (ages 65+) hospital care and physician and clinical 
services utilization separately. 
 
We estimate responses to energy price increases separately for the two lowest income quintiles 
since energy expenditures vary by income level (e.g., from $1,313 for the lowest quintile to 
$2,792 for the highest quintile in 2011). In addition, the consequences of changes in energy 
consumption and expenditures may have different consequences for households at different 
income levels. Since the upper income limits for the top three income quintiles all exceed 300% 
of the federal poverty threshold (FPL) for an average family of four people with two children in 
2010, and the third quintile ranges from 195% to 321% of that average FPL, we restrict our 
analyses to the first two income quintiles only. We acknowledge that excluding people in the 
top three income quintiles from the analysis may also exclude some of the at-risk population. 
However, the net effects of that exclusion will be to make our resulting health care cost 
estimates more conservative. 
 
 
 

                                                           
m While it is likely that some households already energy insecure will be made even more energy 
insecure by the price increases examined in this analysis, data on these impacts are not available, and 
households likely affected are not included in these analyses. The effect of this limitation is that the 
estimates presented herein most likely underestimate the health impacts and health care costs of price 
increases, making these results even more conservative. 
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Responses to energy price increases - price elasticity of energy demand 
Faced with an increase in household energy prices (piped gas, electricity, heating oil and other 
distillates, propane, wood), households must choose between reducing consumption and 
increasing expenditures, or both. An indicator of how these choices are likely to be made is the 
price elasticity of household energy demand, defined as the percentage change in quantity 
demanded divided by a percentage change in price. If demand for household energy is price 
elastic, a given percent increase in price will lead to a greater percent decrease in consumption. 
If, on the other hand, demand is price inelastic, a given percent increase in price will be met by a 
lower percent decrease in consumption. Demand is considered inelastic if the index of price 
elasticity of demand (PED) is less than the absolute value of 1 (i.e., -1.0 <PED> 0, or 0 <PED< 
1.0). 
 
The decision process in response to energy price increases is illustrated in Exhibit 1 below. It is 
worth noting that some at risk families will both increase energy expenditures and reduce 
consumption as prices increase. While this mixed response is embodied in the concept of price 
elasticity of demand, for families with very limited resources this can mean increasing risks 
from reduced energy consumption and from reduced household resources. 
 
 
A large number of estimates of PED for individual household energy products (e.g., electricity, 
natural gas, heating fuel and other distillates) are found in the literature.197,198, 199 However on 
the whole they range from approximately -0.2 to -0.4 for residential electricity, -0.15 to -0.35 for 
natural gas, and -0.15 to -0.35 for distillate fuels, indicating that demand for all these products is 
inelastic.n

 

 Moreover, existing evidence indicates residential energy demand is only slightly less 
inelastic in the longer term, and that price elasticity of demand for residential energy products 
does not appear to vary appreciably across income levels. 

Based on the evidence reviewed, we will assume that demand for the residential energy 
products under consideration in this report (electricity, natural gas, distillate household fuels) 
are price inelastic. We will use a "weighted average" (weighted by aggregate proportions of 
each energy type used in the northeast region) elasticity coefficient of -0.15 as an overall 
indicator of price elasticity of demand for household energy in our analyses. Thus a 1% increase 
in household energy price will result in only a 0.15% decrease in energy demand, with a 
corresponding 0.85% increase in expenditures, i.e. 85% of the price increase will be passed on to 
households and result in a commensurate reduction in household economic resources available 
for other purposes. This value of the price elasticity of demand is based on a synthesis of 
reported estimates together with actual data on expenditures from the Consumer Expenditure 
Survey. It is likely to be a conservative estimate. 
 
 

                                                           
n Though one study using a novel generalized method of moments (GMM) modeling approach instead of 
the more standard ordinary least squares (OLS) regression models to estimate price elasticity found higher 
elasticity coefficients (ranging around -0.82), these estimates are unique, with the vast majority in the 
range of smaller coefficients listed just above.n  
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Exhibit 1: Possible responses to increases in energy prices, depending on price 
elasticity of demand for residential energy. 

 
 
From energy price increases to energy insecurity 
To translate assumed energy price increases into changes in household energy insecurity (HEI), 
we focus on the subpopulations in New York at greatest risk for HEI as defined by the 
Children’s HealthWatch clinical indicator. As described above, we estimate that roughly 5-6 
million New York residents are at risk for HEI and that 2-4 million residents likely experienced 
HEI at some time each year over the period 2008-2010. For the analysis reported here, we are 
interested in the population at significant risk of HEI that may be moved into HEI after energy 
prices increase. Thus we focus on the approximately 2-3 million New York residents who are at 
risk but may not yet be experiencing HEI, and within this at-risk population we focus 
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specifically on the most vulnerable subpopulations, children and elderly (ages <18 years and 
65+ years).  
 
In our research we have focused on two primary indicators of adverse health outcomes related 
to HEI: child hospitalizations and reports of children's and mothers' health status as fair/poor 
(versus good/excellent) based on the RAND/NHANES health status question.200

 

 These two 
conditions translate directly into increased health care utilization through hospital care, and 
through physician and clinical services.  

We apply the relative risk (RR) rates for these conditions observed in Children's HealthWatch 
data (for residents of households with HEI compared to residents of energy-secure households) 
to the New York residents most at-risk for HEI (disaggregated by the two age intervals), to 
estimate the likely additional numbers of hospitalizations and ambulatory physician/clinic visits 
attributable to the increased prevalence of HEI. We then use these resulting estimates of 
additional health care resource utilization, together with existing data on rates of use 
(hospitalization rates and rates of ambulatory care visits) in the subpopulations of interest 
(available from the Medical Expenditure Panel Survey - MEPS201), and average costs per 
hospital stay and ambulatory patient visit (from the Health Care Cost and Utilization Project-
(HCUP)202, and MEPS203, 204

 

 respectively) for these categories of health care services, to estimate 
the additional personal health care expenditures attributable to the specified energy price 
increases each year during the projection period (2011-2040). 

Health care costs generally refer to "personal health care" expenditures, an overall category that 
subsumes nine expenditure subcategories. These include hospital care, physician and clinical 
services, other professional services, dental services, home health care, prescription drugs and 
other non-durable products, durable medical products, nursing home care, other health, 
residential, and personal care. Total personal health care expenditures for New York State, 
together with expenditures for each of the component categories, are shown for 1999-2009 in 
Exhibit 2 below. Also included are estimates of the states' total population, annual per capita 
personal health care expenditures, and its total Medicare and Medicaid enrollments for those 
years. In 2009, hospital care accounted for 35.4% of New York's total personal health care 
expenditures, and physician and clinical services accounted for 20.5%. Thus together these two 
expenditure categories comprised 56% of the state's total personal health care expenditures that 
year. 
 
Though there are likely to be increased expenditures in several, if not all, of these nine 
categories as a result of increasing HEI, we are limiting our consideration to the first two 
categories (hospital care and physician and clinical services). We limit our analysis to these two 
categories for pragmatic reasons; we have empirical research evidence on the Relative Risk of 
health outcomes among children and adults who live in households with HEI versus those who 
live in energy-secure households, and national data are available to directly connect those 
outcomes to increased health care utilization, and to translate that increased utilization into 
costs. Though this means we will not capture all the increased health care costs attributable to 
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the increased energy price scenarios, we will capture approximately 56% of such costs. Thus our 
estimates of additional health care expenditures will be quite conservative overall.  
 
Up-to-date and reliable data on historical personal health care expenditures at both the national 
and state levels are available from the national Centers for Medicare and Medicaid Services 
(CMMS). CMMS has also projected national health care expenditures out to the year 2021, 
providing both a foundation for projecting costs associated with NEIs, and projected annual 
growth rates under baseline conditions. The personal health care expenditure data, and 
projections, for New York State available from CMMS also provide a basis for comparing the 
amounts and relative magnitudes of our estimates of additional health care costs attributable to 
increases in energy prices to the counterfactual of no energy price increases. 205, 206, 207

 
 

In considering the personal health care expenditures for New York State shown in Exhibit 2, it 
should be noted that while total personal health care expenditures comprise the bulk of each 
state's total health care expenditures and investment, they do not include all expenditures. In 
addition to personal health care expenditures (as shown in Exhibit 2), each state pays some 
additional amount for investments in facilities (capital), administration of some programs, net 
health insurance costs, non-commercial research, and to support public health and public health 
education programs.  
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Exhibit 2: Total Personal Health Care Expenditures, All Payers, State Estimates for New York State Residents, 1999-2009 (Millions of 
Dollars), With Average Annual Growth Rates, Total State Population, Per Capita Costs, and Medicare and Medicaid Enrollments 

Type of Care or Service 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Annual 
Growth 

Rate 

Personal Health Care* 91,775 96,687 104,589 112,672 122,386 129,474 135,806 143,545 149,958 155,047 162,845 5.9% 

Hospital Care 33,157 34,516 36,696 39,267 42,643 45,502 48,057 51,504 53,796 55,023 57,571 5.7% 

Physician & Clinical Services 18,239 19,163 21,314 22,685 24,518 25,441 26,654 28,758 29,557 31,716 33,111 6.2% 

Other Professional Services 2,910 3,139 3,474 3,648 3,786 3,989 4,144 4,227 4,507 4,790 5,109 5.8% 

Dental Services 3,869 4,048 4,551 4,976 5,169 5,471 5,796 6,156 6,448 6,658 6,598 5.5% 

Home Health Care 4,860 4,851 4,970 5,219 5,617 5,847 6,087 6,288 6,674 7,142 7,692 4.7% 
Prescription Drugs and Other 
Non-durable Medical Products 10,014 11,404 12,765 14,566 16,463 18,197 19,049 19,499 20,348 20,393 21,701 8.2% 

Durable Medical Products 1,310 1,406 1,441 1,531 1,576 1,661 1,771 1,852 1,990 2,012 1,980 4.3% 

Nursing Home Care 8,394 8,804 9,317 9,790 10,231 10,569 10,893 10,929 11,370 11,740 11,847 3.5% 
Other Health, Residential, and 
Personal Care 9,022 9,357 10,060 10,990 12,383 12,796 13,357 14,332 15,268 15,573 17,236 6.7% 
NY State Population Estimates 
(1,000s) 18,883 18,997 19,087 19,162 19,235 19,298 19,329 19,354 19,420 19,464 19,523 3.0% 
Per Capita Personal Health Care 
Costs, (Dollars) 4,860 5,090 5,480 5,880 6,363 6,709 7,026 7,417 7,722 7,966 8,341 5.6% 

Medicare Enrollment (1,000s) 2,678 2,699 2,712 2,731 2,744 2,759 2,776 2,805 2,841 2,891 2,937 0.9% 

Medicaid Enrollment (1,000s) 2,772 2,761 2,884 3,422 3,713 3,973 4,173 4,139 4,039 4,119 4,441 5.0% 
Source: Centers for Medicare & Medicaid Services (CMMS), Office of the Actuary, National Health Expenditure Accounts. *Note "personal health care" is the sum 
of the other nine categories of care and services. 
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Section 7 
7. Description of Data 
 

The primary sources from which we obtained data are listed in this section. Not all the data 
listed here were used in the health care utilization and cost projections. Some were used in 
support of the text and to clarify the context for the projections. 
 We used three-year average data for the New York population at the county level from 

the Census Bureau’s American Community Survey (ACS) as a primary data source for 
this project. To reduce sampling variability and standard errors of estimates the Census 
Bureau tabulates and reports data for individual years and for three-year and five-year 
averages. We used three-year average data covering the period 2008-2010, as well as 
some single-year data when appropriate, in this project.  

 We used data on health conditions and trends at the county level from the New York 
Department of Health Statewide Planning and Research Cooperative System (SPARCS). 
SPARCS provides very useful regional compilations of most of its data, enabling 
relatively straightforward isolation of data for New York City (region seven, including 
the five counties of Bronx, Kings, New York, Queens, and Richmond). SPARCS was an 
especially useful source of data on health care utilization for specific health conditions 
influenced by temperature extremes (e.g., asthma, pneumonia, upper respiratory 
disease, and cardiovascular disease), and for both hospitalizations and emergency 
department visits at the county level. 

 Data on national healthcare utilization and costs for hospitalizations and emergency 
department visits were obtained from the U.S. Agency for Healthcare Research and 
Quality, Healthcare Utilization and Cost Project (HCUP). New York participates in the 
HCUP data collection program and data on inpatient hospital utilization are available 
for NY at the state level through this system. However, New York does not report its 
emergency department data through the HCUP system. Data from this source at the 
state level provided useful information that complemented/supplemented data from 
other sources (e.g., SPARCS, national HCUP data and data from the Medical 
Expenditure Panel Survey - MEPS - Centers for Medicare and Medicaid Services, and 
the National Center for Health Statistics). 

 We employed model-based county-level food insecurity prevalence estimates derived 
for Feeding America by Dr. Craig Gundersen (economist and econometrician who is 
Executive Director of the National Soybean Research Laboratory at University of Illinois, 
Urbana) and others, primarily from ACS data.  

 We obtained aggregate utility shutoff data by primary energy source for New York State 
from a report published by AARP’s Public Policy Institute.  
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 We acquired county-level housing affordability data from a report produced by the 
National Low-income Housing Coalition in 2012. 

 Energy price time series (and some projections) by major energy type and source were 
obtained from the U.S. Energy Information Administration, and from NYSERDA, at the 
state level and for each of eight major geographic markets. 

 We obtained data on household expenditures and prices for energy and other major 
expenditure categories (e.g., food, housing/shelter, transportation, and motor fuels) from 
the Bureau of Labor Statistics' Consumer Expenditure Survey and Consumer Price 
Indexes programs. 
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Section 8 
8. Modeling Approach 

 
Energy Price Increase Scenarios 
In this study, we attempt to isolate an identifiable significant portion of the non-energy impacts 
on health, health care utilization, and health care expenditures that can be attributed to each of a 
set of three household energy price increase scenarios. We based the three energy price increase 
scenarios on the most recent energy price projections from the US Energy Information Agency 
(EIA).208

 
 

In its Annual Projections to 2040, EIA projects price changes for each residential energy source 
separately (i.e., electricity, natural gas, propane and distillate fuel oil). Based on current EIA 
estimates of national and regional consumption of each of these energy sources, we produced a 
weighted annual average of the EIA's price change projections for the four household energy 
sources. The weighted annual average price increase (using 2011 dollars) thus derived from 
EIA's projected reference case price changes to 2040 was 0.61% per year over this 29-year 
period. In its official Annual Energy Outlook 2013 projections to 2040, EIA lists reference case 
average annual growth rates over 2011-2040 of 0.4%/yr for propane, 1.1%/yr for distillates, 
1.4%/yr for natural gas, and 0.3%/yr for electricity in the residential sector (all in 2011 dollars 
per million Btu).  
 
The actual path and magnitude of residential energy prices from 2011 to 2040 depend heavily 
on the nature of national policy changes implemented to address CO2 emissions and global 
climate disruption. Analysis by EIA of impacts of a Clean Energy Standard proposed by Senator 
Jeff Bingaman, Chair of the U.S. Senate Committee on Energy and Natural Resources (referred 
to as the BCES), projected electricity prices under the BCES to increase by approximately 12% in 
upstate New York, 31% on Long Island, and 15% in NYC as a result of the implied changes. 
These price increases are driven in large part by similar increases in projected natural gas 
prices.209

 

 Based on the EIA-Reference Case-based estimate of annual average growth in the 
composite household energy source, and in consideration of potential price increases arising 
from national energy and environmental policies (e.g., the BCES), we chose to model three 
energy price scenarios (EPS) as follows:   

 EPS1 = 1.0% per year average increase in composite household energy prices 

 EPS2 = 2.0% per year average increase in composite household energy prices 

 EPS3 = 3.0% per year average increase in composite household energy prices 
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Baseline Energy Expenditures for New York State and New York City 
The Bureau of Labor Statistics (BLS) does not collect and publish consumer expenditure data at 
the state level in its Consumer Expenditure Survey (CEX) program, the focus of which is on 
national-level expenditures. However, the BLS does tabulate expenditures by major census 
regions, for select Metropolitan Statistical Areas (MSAs), by rural versus urban consumer units, 
and by various characteristics of consumer units. Thus it is possible to obtain CEX data on 
shares and amounts of expenditures by expenditure categories for urban versus rural areas, for 
home owners versus renters, and by income quintiles at the national level. Average expenditure 
amounts are also available for the northeast region, and for the New York metropolitan 
statistical area (MSA). 
 
To estimate state-level expenditure shares and levels for New York, we calculated national 
average expenditures and expenditure shares for the three household energy sources of interest 
(electricity, natural gas, and fuel oil and other distillate fuels) over the period 2008-2010.o

 

 We 
then calculated the national amounts and shares for rural and urban areas and for home owners 
and renters separately. Using the distribution of the population of New York State across rural 
and urban areas and among homeowners and renters in each type of area from the ACS, 
together with the expenditure amounts and shares for the northeastern region, we calculated 
weighted average annual expenditure amounts for the first three income quintiles in New York 
State. Those amounts are $1,313 for the lowest quintile, $1,691 for the second quintile, and 
$1,940 for the third quintile. These expenditure amounts were then used as the base from which 
to estimate additional expenditures attributable to the energy price increases under the three 
projection scenarios for New York State. 

Similar weighted average annual energy expenditures were calculated for NYC, using the 
average home energy expenditure amounts from the CEX series for the NYC MSA as the 
starting point instead of national and regional CEX data. However, these data are not divided 
by household energy source, reporting only "utilities, fuels and public services" in aggregate. 
Thus we used the annual average (over 2008-2010) northeastern regional expenditure data for 
this aggregate category and the magnitude of its components as the basis for disaggregating the 
overall "utilities, fuels and public services" category for the NYC MSA, extracting expenditures 
for the three household energy sources separately. We then followed the procedure described 
above to derive adjusted expenditure amounts for the first three income quintiles in NYC. These 
expenditure amounts ($1,532, $2,043, and $2,322) were 17%, 21%, and 20% greater than those for 
New York State, respectively. 
 
 

                                                           
o The U.S. Energy Information Administration (EIA) reports that in 2010, New York State's total net 
residential energy consumption (from a gross of 1,118.1 trillion Btus) was 772 trillion Btus, and that these 
three sources (natural gas, electricity, and fuel oil and other petroleum distillates) comprised 93.3% of 
total net energy consumed. Biomass, geothermal and solar/PV combined comprised the remaining 6.7%. 
Available at 
http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_sum/html/sum_btu_res.html&sid=NY. 
Accessed April 1, 2013. 
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Energy Expenditure Projections 
The first step in estimating the additional energy cost burden to households attributable to the 
energy price increases was to project the baseline energy expenditure amounts for the two 
income quintiles of interest out to the target end year. Using the two sets of baseline energy 
expenditure amounts for the first three income quintiles, we applied an exponential growth 
procedure (at = a0 x ert, where e is the base of natural logarithms, r is the annual growth rate for 
each scenario, and t is time in years; x represents multiplication) to project these expenditure 
amounts out to the year 2040. Results of these projections of energy expenditures are shown in 
Exhibit 3 below for the second and third income quintiles, and are straightforward. 
 
In the following step of the procedure we calculate the average annual increments in 
expenditures resulting from projections of the baseline average expenditures for each income 
quintile. In this step we reduce the incremental expenditure by the amount of estimated price 
elasticity of demand (-0.15). The resulting elasticity-adjusted estimates of annual increments in 
expenditures on household energy for the second and third income quintiles are shown in 
Exhibit 4 below. p

 
 

There is an unresolved question in the energy economics literature whether consumers respond 
to energy price changes based on marginal costs or average costs over some period. It seems 
likely that there is heterogeneity among consumers in this regard, and that responses may differ 
depending on the resources available to a household, whether they have a liquidity constraint 
(e.g., limited or no savings or other liquid assets), their level of debt, and other factors. We were 
primarily interested in representing conceptually and empirically to the extent practicable, 
isolated responses to increases in energy prices, separate from other factors such as secular 
inflation and business-cycle variations in income and employment.  
 
In that regard, we wanted to simulate responses by people and families with tightly constrained 
household resources, who are at greatest risk of being made energy insecure by energy price 
increases. Thus we portrayed the annual increments in household energy costs, arising as 
annual energy expenditures increase (adjusted for price elasticity of energy demand), as both an 
indicator of the additional energy cost burden accumulated by at-risk families, and as the basis 
for estimating increases within at-risk populations of exposure to energy insecurity. However, 
the extent of increase in households' exposure to energy insecurity depends on a number of 
factors, including their willingness and ability to spend any additional income earned on 
household energy. That willingness/ability is reflected by the household's marginal propensity 
to consume household energy from any increments in household resources that become 
available. In the following section we describe how estimates of the marginal propensity to 
consume household energy for NY State and NYC are derived and applied. 

                                                           
p As we explain later in the text, based on eligibility for the Low Income Home Energy Assistance 
Program (LIHEAP), we assume that households in the first quintile are all already energy insecure, and 
therefore do not include that quintile in estimating numbers of additional people who become energy 
insecure after the energy price increases are applied. 



 

May 2013                                                                                                                                Page 42 

 
 

Exhibit 3: Exponential projections of baseline energy expenditures for the first two 
income quintiles in New York State's population, based on 2010 Consumer Expenditure 
Survey data 

2nd Quintile: 
Projected Household Energy 

Expenditures From Baseline of 
$1,691 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

3rd Quintile: 
Projected Household Energy 

Expenditures From Baseline of 
$1,940 

  EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 
2011 $1,708 $1,725 $1,742 $1,959 $1,979 $1,999 
2012 $1,725 $1,760 $1,796 $1,979 $2,019 $2,060 
2013 $1,742 $1,796 $1,850 $1,999 $2,060 $2,123 
2014 $1,760 $1,832 $1,907 $2,019 $2,102 $2,187 
2015 $1,778 $1,869 $1,965 $2,039 $2,144 $2,254 
2016 $1,796 $1,907 $2,024 $2,060 $2,187 $2,323 
2017 $1,814 $1,945 $2,086 $2,081 $2,232 $2,393 
2018 $1,832 $1,984 $2,150 $2,102 $2,277 $2,466 
2019 $1,850 $2,024 $2,215 $2,123 $2,323 $2,541 
2020 $1,869 $2,065 $2,283 $2,144 $2,370 $2,619 
2021 $1,888 $2,107 $2,352 $2,166 $2,417 $2,698 
2022 $1,907 $2,150 $2,424 $2,187 $2,466 $2,781 
2023 $1,926 $2,193 $2,498 $2,209 $2,516 $2,865 
2024 $1,945 $2,237 $2,574 $2,232 $2,567 $2,953 
2025 $1,965 $2,283 $2,652 $2,254 $2,619 $3,043 
2026 $1,984 $2,329 $2,733 $2,277 $2,672 $3,135 
2027 $2,004 $2,376 $2,816 $2,299 $2,726 $3,231 
2028 $2,024 $2,424 $2,902 $2,323 $2,781 $3,329 
2029 $2,045 $2,473 $2,990 $2,346 $2,837 $3,430 
2030 $2,065 $2,523 $3,081 $2,370 $2,894 $3,535 
2031 $2,086 $2,574 $3,175 $2,393 $2,953 $3,643 
2032 $2,107 $2,626 $3,272 $2,417 $3,012 $3,753 
2033 $2,128 $2,679 $3,371 $2,442 $3,073 $3,868 
2034 $2,150 $2,733 $3,474 $2,466 $3,135 $3,986 
2035 $2,171 $2,788 $3,580 $2,491 $3,199 $4,107 
2036 $2,193 $2,844 $3,689 $2,516 $3,263 $4,232 
2037 $2,215 $2,902 $3,801 $2,541 $3,329 $4,361 
2038 $2,237 $2,960 $3,917 $2,567 $3,396 $4,494 
2039 $2,260 $3,020 $4,036 $2,593 $3,465 $4,631 
2040 $2,283 $3,081 $4,159 $2,619 $3,535 $4,772 
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Exhibit 4: Annual increments in energy cost burdens resulting from projections of three 
energy price increase scenarios in the lowest two income quintiles of the New York State 
population. 

2nd Quintile 
Estimated Amount of Annual Increase in 

Energy Expenditures 
(With PED = -0.15) 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

3rd Quintile 
Estimated Amount of Annual 

Increase in Energy Expenditures 
(With PED = -0.15) 

  EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 
2011 $14.45 $29.04 $43.77 $16.57 $33.31 $50.22 
2012 $14.59 $29.62 $45.11 $16.74 $33.98 $51.75 
2013 $14.74 $30.22 $46.48 $16.91 $34.67 $53.32 
2014 $14.89 $30.83 $47.90 $17.08 $35.37 $54.95 
2015 $15.04 $31.45 $49.35 $17.25 $36.09 $56.62 
2016 $15.19 $32.09 $50.86 $17.42 $36.82 $58.35 
2017 $15.34 $32.74 $52.41 $17.60 $37.56 $60.12 
2018 $15.49 $33.40 $54.00 $17.77 $38.32 $61.95 
2019 $15.65 $34.07 $55.65 $17.95 $39.09 $63.84 
2020 $15.81 $34.76 $57.34 $18.13 $39.88 $65.79 
2021 $15.96 $35.47 $59.09 $18.32 $40.69 $67.79 
2022 $16.13 $36.18 $60.89 $18.50 $41.51 $69.85 
2023 $16.29 $36.91 $62.74 $18.69 $42.35 $71.98 
2024 $16.45 $37.66 $64.65 $18.87 $43.20 $74.17 
2025 $16.62 $38.42 $66.62 $19.06 $44.08 $76.43 
2026 $16.78 $39.20 $68.65 $19.25 $44.97 $78.76 
2027 $16.95 $39.99 $70.74 $19.45 $45.87 $81.16 
2028 $17.12 $40.79 $72.90 $19.64 $46.80 $83.63 
2029 $17.29 $41.62 $75.12 $19.84 $47.75 $86.18 
2030 $17.47 $42.46 $77.40 $20.04 $48.71 $88.80 
2031 $17.64 $43.32 $79.76 $20.24 $49.70 $91.51 
2032 $17.82 $44.19 $82.19 $20.45 $50.70 $94.29 
2033 $18.00 $45.09 $84.69 $20.65 $51.72 $97.16 
2034 $18.18 $46.00 $87.27 $20.86 $52.77 $100.12 
2035 $18.36 $46.92 $89.93 $21.07 $53.83 $103.17 
2036 $18.55 $47.87 $92.67 $21.28 $54.92 $106.31 
2037 $18.73 $48.84 $95.49 $21.49 $56.03 $109.55 
2038 $18.92 $49.83 $98.40 $21.71 $57.16 $112.89 
2039 $19.11 $50.83 $101.40 $21.93 $58.32 $116.33 
2040 $19.31 $51.86 $104.48 $22.15 $59.50 $119.87 
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Price-related Increases in Household Energy Expenditures 
In this step of our procedures we estimated average annual increments in household income 
needed to cover the increases in energy expenditures shown in Exhibit 4. We assumed that at-
risk households not yet energy insecure would become so if they were not able to increase their 
energy expenditures at least by the amounts of the annual increases shown in Exhibit 4. In this 
step we applied estimates of households' marginal propensity to use increments of additional 
income for energy expenditures. We represented increments in household income needed as a 
linear progression through the dollar range of the second income quintile (i.e., the range 
representing the difference between the upper income limit of the second quintile and the upper 
limit of the first quintile, obtained from three-year ACS data).  
 
We used the amount of additional income households needed to cover the added energy 
expenditures to reflect comparable changes in the distribution of energy insecurity in the 
second and third income quintiles, as additional households just unable to cover the added 
expenditures became energy insecure in each of the energy price increase scenarios. In order to 
cover their additional energy costs, households would need to earn or otherwise obtain 
additional resources, which would move them up to a higher position in the quintile range, 
thus moving the level of energy insecurity by a comparable number of people in the quintile. 
 
Estimates of the proportions or shares of households' total expenditures going for household 
energy are available from the Bureau of Labor Statistics' Consumer Expenditure Survey (CEX). 
Those estimates range approximately from 3%-6% depending on geographic region, 
characteristics of the household, type of housing, and rural versus urban residence. The CEX 
also provides estimates of expenditure shares for central city residents versus urban residents 
outside central cities. However, neither the BLS nor the CEX provide indications of how much 
households could or should spend for household energy out of additional increments to 
household income. Unlike the "housing affordability" standard of 30% of income spent for 
housing, there is no universally accepted "energy affordability" standard, though one study 
proposes 6% of income as an affordability standard, suggesting that 6% of marginal or 
incremental income could be spent on energy.210

 
 

Two concepts depicting households’ decisions regarding expenditures for household energy are 
the price elasticity of demand for household energy and households' propensity to consume 
household energy from marginal increases in income. We have incorporated the former concept 
into our expenditure estimates. The latter concept refers to the proportion of marginal 
increments in household income (or other fungible resources) likely to be spent on household 
energy. Though related, these concepts can depict different views or aspects of consumers' 
choices or decisions under conditions of constrained resources. 
 
We found estimates of actual proportions of income and expendituresq

                                                           
q A notable distinction between expenditures and income arises when considering consumer decisions by 
income quintile. For the bottom two quintiles expenditures tend to be ≥ income as all income is spent on 
necessary and desired goods and services. Resources of some households in the bottom two quintiles are 

 dedicated to household 
energy in the literature ranging from approximately 5% to 15% depending on households 
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circumstances and how one defines expenditures relative to income.211, 212 ,213 However we did 
not find specific estimates of marginal propensity to consume household energy out of 
incremental household income. Based on our review of the literature, we chose to use 12% as 
the marginal propensity to consume household energy from increments in income for New 
York State. This is considerably higher than the "energy affordability standard" suggested by 
Colton et al., but we believe it is appropriate for our purpose. It is also likely to lead to 
conservative estimates of associated incremental energy insecurity. We chose to use 14% as the 
marginal propensity to consume energy out of incremental income for New York City, based 
primarily on data from the CEX showing that, nationally, central-city residents spend less on 
several other expenditure categories overall than rural residents, and other urban residents not 
in central cities.214

 
  

While the annual energy cost increments in Exhibit 4 do not appear large, taken together with 
(i.e., divided by) the marginal propensity to purchase energy among families with tightly 
constrained resources, the additional income needed can become burdensome and exceed the 
bounds of families' available resources. The resulting estimates of annual additional income 
needed to cover the energy cost increments in Exhibit 4 are shown in Exhibit 5 below.  
 

                                                                                                                                                               
supplemented by transfers from social safety-net programs enabling expenditures to exceed reportable 
income. For the top two quintiles expenditures tend to be ≤ income as incomes of more households 
exceed the amount of expenditures for necessary or desired goods and services. Consumer credit enables 
expenditures by some households in the middle quintile, and in other quintiles, to exceed income though 
not indefinitely. The relevant point for this study is that for the lower two quintiles household resources 
and liquidity are more tightly constrained, and relatively small expenditure shares (e.g., as for household 
energy) can pose serious difficulties. 
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Exhibit 5: Estimated Annual Increments in Household Income Needed to Cover 
Given Increments in Energy Expenditures with Marginal Propensity to Spend on 
Energy of 12% 

2nd Quintile 
Estimated Annual Increments in Income 

Needed to Cover Estimated Additional Energy 
Expenditures (New York State; MPS = 12%) 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

3rd Quintile 
Estimated Annual Increments in 

Income Needed to Cover 
Estimated Additional Energy 

Expenditures (New York State; 
MPS = 12%) 

  EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 
2011 $120.38 $241.97 $364.78 $138.11 $277.60 $418.50 
2012 $121.59 $246.86 $375.89 $139.49 $283.21 $431.24 
2013 $122.81 $251.84 $387.34 $140.90 $288.93 $444.37 
2014 $124.05 $256.93 $399.13 $142.31 $294.77 $457.91 
2015 $125.29 $262.12 $411.29 $143.74 $300.72 $471.85 
2016 $126.55 $267.42 $423.82 $145.19 $306.80 $486.22 
2017 $127.82 $272.82 $436.72 $146.65 $312.99 $501.03 
2018 $129.11 $278.33 $450.02 $148.12 $319.32 $516.29 
2019 $130.41 $283.95 $463.73 $149.61 $325.77 $532.01 
2020 $131.72 $289.69 $477.85 $151.11 $332.35 $548.21 
2021 $133.04 $295.54 $492.40 $152.63 $339.06 $564.91 
2022 $134.38 $301.51 $507.40 $154.16 $345.91 $582.11 
2023 $135.73 $307.60 $522.85 $155.71 $352.90 $599.84 
2024 $137.09 $313.82 $538.78 $157.28 $360.03 $618.11 
2025 $138.47 $320.16 $555.18 $158.86 $367.30 $636.93 
2026 $139.86 $326.63 $572.09 $160.46 $374.72 $656.33 
2027 $141.27 $333.22 $589.51 $162.07 $382.29 $676.32 
2028 $142.69 $339.96 $607.47 $163.70 $390.01 $696.92 
2029 $144.12 $346.82 $625.97 $165.34 $397.89 $718.14 
2030 $145.57 $353.83 $645.03 $167.00 $405.93 $740.01 
2031 $147.03 $360.98 $664.68 $168.68 $414.13 $762.55 
2032 $148.51 $368.27 $684.92 $170.38 $422.50 $785.77 
2033 $150.00 $375.71 $705.78 $172.09 $431.03 $809.70 
2034 $151.51 $383.30 $727.27 $173.82 $439.74 $834.36 
2035 $153.03 $391.04 $749.42 $175.57 $448.62 $859.77 
2036 $154.57 $398.94 $772.24 $177.33 $457.69 $885.96 
2037 $156.12 $407.00 $795.76 $179.11 $466.93 $912.94 
2038 $157.69 $415.22 $820.00 $180.91 $476.36 $940.74 
2039 $159.28 $423.61 $844.97 $182.73 $485.99 $969.39 
2040 $160.88 $432.17 $870.70 $184.57 $495.80 $998.91 

 
 



 

May 2013                                                                                                                                Page 47 

While there is no officially-recognized measure of energy insecurity, Children's HealthWatch 
has validated a brief indicator based on evidence of threatened or actual utility service 
termination or refusal of fuel delivery. A frequent proximal factor precipitating episodes of 
energy insecurity is inability to pay for service or delivery. The magnitude of such inability may 
be influenced by many factors; however, prominent among them is the amount of money owed 
relative to available resources. 
 
Based on data from the US Department of Health and Human Services, and NYSERDA on 
eligibility for, and receipt of, benefits from the Low Income Home Energy Assistance Program 
(LIHEAP), and information on actual and threatened utility service terminations and payment 
arrearages in New York reported by the AARP,215

 

 we estimated that all of the first income 
quintile and approximately 62% of the second income quintile of New York's population can be 
considered already energy insecure (based on the percent of the second quintile below 
approximately 185% of the poverty threshold). Thus we focused our consideration on 
households comprising the remaining (upper) 38% of the second income quintile, and 
households in the third income quintile, as the pool of households that could potentially 
become energy insecure as a result of the need to increase expenditures on household energy. 

Translating Energy Insecurity into Health Care Utilization 
In the next step of the simulation, we calculated the proportions that each year's estimated 
average increment in income needed to remain energy secure (Exhibit 5), comprised of the 
range of the second income quintile. For expedience we assumed a linear distribution of 
households in each income quintile, so that the needed income increments, expressed as a 
proportion of the quintile range, also provided an estimate of the additional people in the 
quintile that would become energy insecure in each year as energy prices and expenditures 
increased. Those proportions are shown in Exhibit 6 below. As described above, we assumed 
that all people in the first quintile, and the lower 62% of people in the second quintile, were 
already energy insecure, so that additional people becoming energy insecure had to come from 
the remaining 38% of the second quintile, and from the third quintile. If the proportion of the 
second quintile becoming energy insecure exceeded 38% of the quintile, any additional energy-
insecure people would have to come from the third quintile, and be characterized by the 
socioeconomic characteristics of that quintile. The shaded cells of Exhibit 6 under EPS2 and 
EPS3 indicate years of the projection period in which this occurred. 
 
For example, referring to Exhibit 6, in 2027 the estimated proportion of the second quintile 
range needed to cover the additional energy expenditures under EPS3 (a 3% average annual 
increase in energy prices) would be 37.32%. In 2028, the proportion of the second quintile 
needed would be 40.17%. However, this would exhaust the remaining people in the second 
quintile, and lead to 2.85% (40.17% - 37.32% = 2.85%) of the third quintile being considered 
energy insecure. Thus the number of people made energy insecure by 2028 would comprise 
38% of the relevant at-risk people in the second quintile, and 2.85% of the relevant at-risk 
people in the third quintile. The "relevant at-risk people" in each quintile are described in the 
following paragraph. 
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We were concerned with the most at-risk proportions of people in each of the two quintiles. We 
defined the two subpopulations in each at greatest risk for adverse health impacts of energy 
insecurity as children (ages <18 years) and the elderly (ages 65+ years). Using data on child and 
elderly poverty from the three-year average ACS series over 2008-2010 for New York State and 
NYC, we obtained the proportions and number of children and elderly living in households 
with incomes at or above 100% of the federal poverty level (FPL) but below 185%, and those in 
households with incomes at or above 185% of the FPL but less than 300%. We chose these 
income -to-FPL ratio subpopulations based on the upper limits of the first three income 
quintiles for New York State and NYC. Selection of these two at-risk groups is consistent with 
the work economic self-sufficiency standards for New York State and NYC calculated by others 
for New York State and NYC.216,217

 

 The average self-sufficiency standards for New York State 
and NYC are approximately 260% and 360% of the FPL respectively. 

For New York State, for example, the upper limit of the first income quintile was $21,302, which 
was approximately 97% of the Federal Poverty Level (FPL) for an average family of four people 
with two children in 2010 ($21,901). The upper limit of the second quintile ($42,652) was 
approximately 194% of that poverty threshold, and the upper limit of the third quintile was 
approximately 321% of the threshold for this average family size and composition. Thus the two 
income-to-FPL subgroups we chose for children and elderly primarily represent those in the 
second and third income quintiles respectively. These subpopulations correspond to the 
demographic sub-groups most likely to be at greatest risk for energy insecurity, and its impacts 
on health. 
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Exhibit 6: Estimated Proportions of Second and Third Quintiles Needed to Cover 
Projected Annual Increments in Energy Expenditures 

 

2nd Quintile 
Estimated Proportions of the 2nd Quintile 
Range Needed to Cover Additional Energy 
Expenditures (New York State; MPS = 12%) 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

3rd Quintile 
Estimated Proportions of the 3rd 
Quintile Range Needed to Cover 

Estimated Additional Energy 
Expenditures (New York State; 

MPS = 12%) 
  EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 
2011 0.56% 1.13% 1.71% 0.50% 1.01% 1.52% 
2012 1.13% 2.29% 3.47% 1.01% 2.03% 3.08% 
2013 1.71% 3.47% 5.28% 1.52% 3.08% 4.69% 
2014 2.29% 4.67% 7.15% 2.03% 4.15% 6.35% 
2015 2.88% 5.90% 9.08% 2.55% 5.24% 8.06% 
2016 3.47% 7.15% 11.06% 3.08% 6.35% 9.82% 
2017 4.07% 8.43% 13.11% 3.61% 7.48% 11.64% 
2018 4.67% 9.73% 15.22% 4.15% 8.64% 13.51% 
2019 5.28% 11.06% 17.39% 4.69% 9.82% 15.44% 
2020 5.90% 12.42% 19.63% 5.24% 11.03% 17.42% 
2021 6.52% 13.81% 21.93% 5.79% 12.25% 19.47% 
2022 7.15% 15.22% 24.31% 6.35% 13.51% 21.58% 
2023 7.79% 16.66% 26.76% 6.91% 14.79% 23.75% 
2024 8.43% 18.13% 29.28% 7.48% 16.09% 25.99% 
2025 9.08% 19.63% 31.88% 8.06% 17.42% 28.30% 
2026 9.73% 21.16% 34.56% 8.64% 18.78% 30.68% 
2027 10.40% 22.72% 37.32% 9.23% 20.17% 33.13% 
2028 11.06% 24.31% 40.17% 9.82% 21.58% 35.66% 
2029 11.74% 25.94% 43.10% 10.42% 23.02% 38.26% 
2030 12.42% 27.59% 46.12% 11.03% 24.49% 40.94% 
2031 13.11% 29.28% 49.24% 11.64% 25.99% 43.71% 
2032 13.81% 31.01% 52.44% 12.25% 27.53% 46.55% 
2033 14.51% 32.77% 55.75% 12.88% 29.09% 49.49% 
2034 15.22% 34.56% 59.16% 13.51% 30.68% 52.51% 
2035 15.93% 36.39% 62.67% 14.14% 32.31% 55.63% 
2036 16.66% 38.26% 66.28% 14.79% 33.97% 58.84% 
2037 17.39% 40.17% 70.01% 15.44% 35.66% 62.15% 
2038 18.13% 42.11% 73.85% 16.09% 37.38% 65.56% 
2039 18.87% 44.10% 77.81% 16.75% 39.15% 69.07% 
2040 19.63% 46.12% 81.89% 17.42% 40.94% 72.69% 
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Next we obtained series of annual population projections for New York State and its counties 
out to 2040 from the Census Bureau's population projection program and Cornell University's 
Program on Applied Demographics.218

 

 Population projections were only available for New York 
counties at five year intervals. For the intervening years, linear interpolations were calculated 
between the fifth-year projections to obtain projected population values for NYC. We applied 
the proportions of children and elderly in each of the income-to-FPL ratio intervals (≥100% but 
<185%, and ≥185% but <300%) from the ACS three-year average series for 2008-2010 to the 
projected annual population values for the two age groups of interest (<18 years and 65+ years), 
to produce series of projected numbers of children and elderly in each of the income-to-FPL 
ratio intervals of interest out to 2040. This implicitly assumes the poverty rates for these two 
groups are constant over the projection period.  

Baseline Health Care Utilization Rates 
We were concerned with the two primary subcategories of health care utilization and costs 
discussed above (hospital care, and physician and clinical services), and projected additional 
utilization and costs for each of these categories in each of the two subpopulations of interest 
(children and elderly in second and third income quintiles). In order to estimate additional 
utilization of each type of health care services, we used hospitalization rates and ambulatory 
visit rates for each of the two subpopulations, adjusted to account for higher relative risk of 
hospitalizations and poor health in energy insecure households compared to energy-secure 
households. 
 
We calculated hospitalization rates for children and elderly in the general population of New 
York State using hospital admission data for the period 2008-2010 from the US Agency for 
Healthcare Research and Quality (AHRQ), Healthcare Cost and Utilization Project (HCUP) 
(accessed via H CUPnet, the AHRQ on-line portal for access to health statistics and information 
on hospital inpatient and emergency department utilization), and from the New York State 
Department of Health, Statewide Planning and Research Cooperative System (SPARCS) 
(accessed via the State Department of Health website). The overall hospitalization rates are 89.9 
admissions per 1,000 persons ages <18 years, and 352.2 per 1,000 persons ages 65+. These rates 
were adjusted using relative risk (RR) rates obtained from Children's HealthWatch research to 
estimate comparable rates for energy-insecure people in the two at-risk subpopulations. 
 
Children's HealthWatch research found that children in energy-insecure households have RR of 
hospitalization 1.16 times the risk of children in energy-secure households. Applying this RR 
rate together with the hospitalization rate for all children in New York State, we solved two 
simultaneous equations representing the overall hospitalization rate as a sum of the two rates 
for energy-secure and energy-insecure children (HRt = HRes + HReii, and HRei = (1.16) x HRes, 
where HRt is the hospitalization rate in the general population of children, HRes is the rate for 
energy-secure children, HRei the rate for energy-insecure children, and 1.16 is the RR value for 
hospitalization among energy-insecure children relative to energy-secure children from 
Children's HealthWatch research219

 

). Solving these equations yielded a hospitalization rate of 
48.26 per 1,000 persons ages <18 years in energy-insecure households.  
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A comparable procedure was used to estimate rates of utilization of ambulatory visits for the 
child population. Ambulatory visits represent services provided to patients who go to a 
physician's (or other health care provider's) office, a clinic, a hospital outpatient service, or a 
hospital emergency department to be diagnosed, treated and usually released. Data on rates of 
ambulatory visits for children and the elderly in the overall national population were obtained 
from research using data from the Medical Expenditure Panel Survey (MEPS), and the National 
Hospital Ambulatory Medical Care Survey (NHAMCS). These rates are generally consistent 
with other health care utilization information available for New York State, and were used in 
the absence of comparable state-level data.  
 
The rate of ambulatory visits for the child population thus obtained was applied in a 
comparable set of equations as used to calculate the hospitalization rates, described above. The 
RR value used in this instance is the RR rate for reported health status of "fair/poor" versus 
"excellent/good" obtained from Children's HealthWatch research (RR = 1.30). This health status 
question was developed and validated by the RAND Corporation decades ago and has been 
used in the US National Health and Nutrition Examination Survey (NHANES), and in many 
health-related survey activities in the US and internationally.220

 

 It has been associated with 
measures of adverse health outcomes, and with health care utilization, including ambulatory 
visits. The resulting rate of ambulatory visits for energy-insecure children derived from solution 
of the simultaneous equations is 1.453 visits per person ages <18 years, per year. 

Since there are no estimates of energy insecurity or the RR of hospitalizations, or ambulatory 
visits for energy-insecure persons among the elderly population, the information and data 
needed to replicate the above calculations exactly for that group do not exist. Based on the 
review of literature summarized in earlier sections of this report, however, we believe that in 
the absence of that information, it is justifiable to use the same RR estimate for hospitalizations 
and ambulatory visits among energy-insecure elderly as were used for children (RR = 1.16, and 
RR = 1.30). These two subpopulations face many of the same temperature-related health-risk 
factors, and are comparably vulnerable to energy insecurity and constrained household 
resources in some other ways. While not an ideal solution, the principle of "satisficing" (using 
the best available information even though it is not perfect), provides a practicable way to 
proceed with the simulation, and we believe this solution is generally affirmed by the large 
body of literature reviewed above. 
 
We replicated the procedures just described for estimating hospitalization rates and ambulatory 
visit rates for energy-insecure children using rates for these two categories of health care 
utilization in the state and national elderly subpopulations. Those calculations yielded estimates 
for annual hospitalization and ambulatory visit rates for energy-insecure elderly of 189.13 
hospitalizations per 1,000 energy-insecure elderly persons, and 4.163 ambulatory visits per 
energy-insecure elderly person per year.  
 
These energy security-adjusted health care utilization rates were then applied, together with the 
percentages in Exhibit 6, indicating proportions of the second quintile (and for a relatively few 
years, additional proportions from the third quintile) were made energy insecure each year 
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under each energy price increase scenario, and multiplied by the projected number of children 
and elderly, respectively, in each of income-to-FPL risk groups. The results of those calculations 
for 2010 were then projected out to 2040 using the relevant population projections described 
above. These projections yielded a set of estimates of annual added numbers of child and 
elderly hospitalizations and ambulatory visits attributable to the additional energy insecurity 
accompanying each energy price increase scenario. Those estimates of annual added child and 
elderly hospitalizations and ambulatory visits were then used together with estimates of 
average cost per hospital stay and per ambulatory visit obtained from MEPS, HCUP, and 
NHAMCS, to produce estimates of annual added costs of hospital care and physician and 
clinical services for the child and elderly populations. That procedure and its results are 
summarized in the next section. In the interest of conserving space, paper and reader fatigue, 
we do not include the tables containing annual added child and elderly hospitalizations and 
ambulatory visits. Those are available from the authors upon request. 
 
Translating Increased Health Care Utilization into Health Care Costs 
Health care costs have increased steadily in the US and in New York State over the past several 
decades. The average annual growth rate for the two categories of health care services under 
consideration here (hospital care, and physician and clinical services) in New York State from 
1999 to 2009 is 5.7% and 6.2% per year respectively (Exhibit 2). In order to isolate the projected 
health care cost increases attributable to the energy price increases, we did not incorporate these 
secular rates of growth for health care costs into our estimates and projections. Thus the 
projected additional costs reported below can be interpreted as energy price-related cost 
increases above and beyond the secular rates of growth in health care costs resulting from other 
factors.  
 
From HCUP and SPARCS we obtained data on annual numbers of hospitalizations for children 
and elderly separately in New York State for the 2008-2010 period. The HCUP data also 
provided estimates of average costs per hospital stay for children and elderly. Those average 
cost amounts are $5,646 per pediatric hospitalization, and $12,599 per elderly hospitalization. 
 
Average costs per ambulatory visit are not routinely tabulated and reported by any of the 
national or state health agencies. A small number of studies have been conducted using data 
from MEPS and NHAMCS to estimate ambulatory visit costs by venue, i.e., visits to offices of 
physicians and other practitioners, visits to hospital outpatient services, and emergency 
department visits.221, 222, 223

 

 Utilization of the latter two of these venues for routine and non-
emergent ambulatory care seems to have increased over the past two decades for a variety of 
reasons, including some related to changes in US health care and health insurance systems, and 
conditions in the national economy. 

From the small body of literature on research of ambulatory visit costs, we were able to estimate 
national average costs of ambulatory visits for the overall population. We did not, however, 
find any apparently defensible indications of a basis for disaggregating that estimate by age or 
geography. Our estimated national average cost per ambulatory visit is $283.54 per visit. We 
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applied this estimate of average ambulatory visit cost to both the child and elderly populations 
included in our analysis. 
 
Estimates of Energy Price-Attributable Additional Health Care Costs 
The final step in our procedure for estimating and projecting energy price-attributable health 
care costs for hospital care and physician and clinical care, was to apply the average costs for 
hospital stays and ambulatory visits (by age group when possible) to the estimated and 
projected numbers of additional hospital stays and ambulatory visits described above. That step 
involved simple multiplications and was straightforward. Resulting estimated and projected 
added costs for hospital care and physician and clinical services for children and elderly in New 
York State, and in New York City, are shown and discussed in the following two sections. 
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Section 9 
9. New York State Results 
The estimates of added health care costs presented here are not exhaustive, only including the 
two largest categories of personal health care costs. However, these two categories, hospital care 
and physician and clinical services, together accounted for 55.7% of total personal health care 
costs in New York State in 2009. Thus additional heath care utilization in these two health care 
categories can add significantly to New York's overall aggregate personal health care costs. We 
also note that the estimates in these analyses do not include all age groups, only two that have 
been shown to be at high risk for adverse health impacts from energy insecurity (children ages 
<18 years, and elderly ages 65+ years). Additional costs associated with energy insecurity are 
likely to be incurred by people in other age intervals, and for other categories of care and 
services not included in this study. As a result, the cost estimates derived and projected in these 
analyses, and attributed to energy insecurity associated with assumed energy price increase 
scenarios, can be viewed as conservative. 

Projected Additional Costs for Hospital Care 
Estimates of aggregate annual added personal health care costs for hospital care among 
children and elderly in New York State, attributable to energy price increases under the three 
scenarios examined, are shown in Exhibit 7. All cost estimates are in 2010 dollars, and shown in 
the tables in $1000s. Estimated and projected added costs for child hospital care under the three 
energy price increase scenarios range from $1.13 − $2.3 − $3.4 million for the three price increase 
scenarios respectively in the year 2011. By 2020 the range is projected to increase roughly by a 
factor of ten to $11.9 − $25.0 − $39.4 million. In 2040, costs are projected to increase to the range 
$39.1 − $89.6 − $151.0 million under the three scenarios.  

The higher per stay costs for elderly patients are reflected in their projected added costs (shown 
in the middle three columns of Exhibit 7), which range from $6.6 − $13.2 − $19.9 million in 2011, 
reaching $83.1 − $175.0 − $276.4 million in 2020. In 2040, additional hospital care costs for elderly 
New York residents are projected to reach $333.6 − $766.4 − $1,297 million. Total projected 
added hospital care costs for children and elderly combined range from $7.7 − $15.5 − $23.4 
million in 2011, to $95.0 − $199.9 − $315.9 in 2020, and reach $372.7 − $856.0 − $1,447.7 million in 
2040. 

Projected Additional Costs for Physician Care and Clinical Services 
Exhibit 8 below contains estimated and projected added physician and clinical services costs 
among children and elderly in New York State, attributable to the energy price increases in the 
three scenarios. These estimates of added costs reflect the lower costs per episode for 
ambulatory visits compared to hospital stays, and the higher rates of ambulatory visits than 
hospital stays. Estimated projected added costs for physician and clinical services among 
children under the three scenarios range from $1.72 − $3.45 − $5.20 million in 2011, increasing to 
$17.9 − $37.7 − $59.6 million in 2020, reaching $59.0 −$135.4 −$228.2 million in 2040.  
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The somewhat higher estimates of added costs among elderly under the three scenarios reflect 
their higher rates of ambulatory visits. Estimated projected added costs for physician and 
clinical services among elderly range from $3.26 − $6.56 − $9.88 million in 2011, increasing to 
$41.18 − $86.69 − $136.99 million in 2020, and reaching $165.32 −$379.75 −$642.52 million in 2040.  

Total projected added costs for physician care and clinical services among children and elderly 
combined range from $4.98 − $10.0 − $15.1 million in 2011 to $59.11 − $124.44 − $196.64 million 
by 2020. The combined total additional costs under the three scenarios for physician care and 
clinical services are projected to reach $224.37 − $515.15 − $870.72 million in 2040. 

Total Additional Costs; Hospitalizations and Physician Care and Clinical Services 
Combining the estimates of added costs for hospital care in Exhibit 7, with those for physician 
care and clinical services in Exhibit 8, yields the total estimated projected added annual 
personal health care costs, for hospital care and physician care and clinical services that can be 
attributed to the energy price increases in the three scenarios examined for at-risk children and 
elderly combined (Exhibit 9). The total added costs for both categories of personal health care 
among at-risk children and elderly combined range from $12.69 − $25.52 − $38.47 in 2011 to 
$597.1 − $1,371.13 − $2,318.44 million in 2040. 

These total aggregate added cost estimates should be interpreted as costs incurred only as a 
result of the three energy price increase scenarios, above and beyond any cost increases that 
may occur over the projection period for other reasons. They do not represent estimates of total 
increases in costs for the two categories of personal health care examined, but only added costs 
attributable to non-energy health impacts of energy price increases among two subpopulations 
at high risk for adverse health outcomes related to energy insecurity. 

Net Present Value of the Projected Stream of Added Costs 
We calculated net present value estimates for the three projected streams of added personal 
health care costs attributable to the three energy price increase scenarios, using three separate 
discount rates and two projection periods (30 years and 15 years). These are shown in Exhibit 10 
below. The more the future is discounted (i.e., the higher the discount rate), and the shorter the 
projection period, the lower the net present value of each stream of added costs. However, even 
at the highest discount rate (6%) and a projection period of only 15 years, the discounted net 
present value of projected additional health care costs for New York State range between $1,032 
million to $3,430 million (Exhibit 10). At a somewhat more realistic discount rate of 4% over the 
full 30-year projection period, the net present value of total additional health care costs for the 
two health care categories analyzed range from $3,881 million to $13,921 million. 
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Exhibit 7: Annual added costs for hospital care among children and elderly attributable to 
assumed energy price increase scenarios for New York State 

Total Added Child 
Hospitalization Costs: New York 

State  
(2010 $1,000s) 

 
Total Added Elder 

Hospitalization Costs: New 
York State  

(2010 $1,000s) 

 

Total Added Hospitalization 
Costs: New York State  

(2010 $1,000s) 
 EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 

2011 1,135 2,281 3,439 6,582 13,230 19,945 7,717 15,512 23,384 

2012 2,274 4,594 6,961 13,515 27,304 41,371 15,790 31,898 48,332 

2013 3,418 6,940 10,569 20,805 42,243 64,334 24,223 49,183 74,903 

2014 4,566 9,318 14,264 28,455 58,072 88,897 33,021 67,390 103,161 

2015 5,718 11,730 18,050 36,472 74,814 115,121 42,190 86,544 133,171 

2016 6,912 14,252 22,046 44,963 92,707 143,403 51,876 106,959 165,449 

2017 8,123 16,836 26,180 53,867 111,640 173,602 61,990 128,475 199,781 

2018 9,352 19,482 30,457 63,189 131,640 205,793 72,541 151,123 236,250 

2019 10,598 22,194 34,882 72,935 152,738 240,056 83,532 174,931 274,938 

2020 11,862 24,971 39,459 83,110 174,962 276,473 94,972 199,932 315,932 

2021 13,127 27,781 44,139 94,036 199,007 316,183 107,164 226,788 360,322 

2022 14,408 30,654 48,970 105,465 224,376 358,447 119,873 255,029 407,417 

2023 15,704 33,589 53,957 117,403 251,105 403,368 133,107 284,694 457,324 

2024 17,016 36,589 59,103 129,858 279,231 451,051 146,874 315,820 510,154 

2025 18,343 39,655 64,415 142,838 308,793 501,604 161,181 348,448 566,020 

2026 19,642 42,692 69,741 155,899 338,848 553,541 175,541 381,540 623,283 

2027 20,951 45,783 75,218 169,438 370,274 608,325 190,389 416,057 683,543 

2028 22,269 48,930 80,249 183,462 403,105 661,473 205,731 452,036 741,722 

2029 23,598 52,134 85,230 197,977 437,380 715,895 221,575 489,514 801,125 

2030 24,937 55,395 90,353 212,991 473,138 773,100 237,928 528,533 863,453 

2031 26,302 58,751 95,680 224,650 501,796 819,124 250,952 560,547 914,804 

2032 27,679 62,170 101,163 236,413 531,001 866,503 264,092 593,171 967,666 

2033 29,069 65,655 106,808 248,279 560,763 915,276 277,348 626,418 1,022,085 

2034 30,470 69,206 112,620 260,250 591,093 965,486 290,721 660,299 1,078,106 

2035 31,884 72,825 118,602 272,327 622,002 1,017,175 304,211 694,827 1,135,777 

2036 33,297 76,409 124,710 284,396 652,663 1,069,954 317,693 729,072 1,194,664 

2037 34,722 79,610 130,995 296,562 680,323 1,124,256 331,284 759,933 1,255,251 

2038 36,158 82,870 137,461 308,826 708,495 1,180,126 344,984 791,365 1,317,587 

2039 37,605 86,190 144,113 321,190 737,188 1,237,610 358,796 823,378 1,381,724 

2040 39,065 89,572 150,958 333,654 766,413 1,296,755 372,719 855,984 1,447,714 
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Exhibit 8: Annual added costs for physician and clinical services among children and 
elderly attributable to assumed energy price increase scenarios for New York State 

Added Child Physician and Clinical 
Services Costs 
(2010 $1,000s) 

  

Added Elder Physician and 
Clinical Services Costs (2010 

$1,000s) 

  

Total Added Physician & 
Clinical Services Costs (2010 

$1,000s) 
  EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 

2011 1,716 3,448 5,199 3,261 6,555 9,883 4,977 10,004 15,081 

2012 3,438 6,945 10,523 6,697 13,529 20,499 10,134 20,474 31,022 

2013 5,167 10,491 15,977 10,308 20,931 31,877 15,475 31,421 47,853 

2014 6,902 14,086 21,563 14,099 28,774 44,047 21,001 42,860 65,610 

2015 8,644 17,732 27,285 18,071 37,069 57,041 26,716 54,801 84,326 

2016 10,449 21,544 33,326 22,279 45,935 71,054 32,728 67,479 104,380 

2017 12,280 25,450 39,575 26,690 55,316 86,017 38,970 80,766 125,592 

2018 14,137 29,451 46,041 31,309 65,226 101,967 45,446 94,677 148,008 

2019 16,020 33,549 52,729 36,138 75,679 118,944 52,158 109,229 171,674 

2020 17,931 37,747 59,648 41,180 86,691 136,988 59,111 124,438 196,636 

2021 19,844 41,996 66,723 46,593 98,605 156,664 66,438 140,601 223,387 

2022 21,780 46,338 74,026 52,256 111,175 177,605 74,037 157,512 251,631 

2023 23,740 50,775 81,564 58,171 124,418 199,863 81,911 175,194 281,427 

2024 25,722 55,310 89,345 64,343 138,355 223,489 90,065 193,665 312,833 

2025 27,729 59,945 97,375 70,774 153,002 248,537 98,503 212,947 345,912 

2026 29,692 64,536 105,426 77,246 167,894 274,271 106,938 232,430 379,697 

2027 31,670 69,209 113,704 83,954 183,465 301,416 115,624 252,674 415,120 

2028 33,664 73,967 121,309 90,902 199,732 327,750 124,566 273,699 449,059 

2029 35,672 78,809 128,840 98,094 216,715 354,715 133,767 295,525 483,554 

2030 37,697 83,739 136,584 105,533 234,432 383,059 143,230 318,172 519,643 

2031 39,760 88,811 144,636 111,311 248,632 405,863 151,071 337,444 550,500 

2032 41,842 93,980 152,925 117,139 263,103 429,339 158,981 357,083 582,264 

2033 43,942 99,248 161,459 123,018 277,850 453,505 166,961 377,097 614,964 

2034 46,061 104,616 170,243 128,950 292,878 478,383 175,011 397,493 648,627 

2035 48,198 110,086 179,287 134,934 308,192 503,994 183,132 418,279 683,281 

2036 50,334 115,505 188,520 140,914 323,384 530,146 191,248 438,889 718,666 

2037 52,488 120,343 198,020 146,942 337,090 557,051 199,429 457,433 755,072 

2038 54,658 125,271 207,795 153,019 351,048 584,734 207,677 476,320 792,529 

2039 56,847 130,291 217,851 159,145 365,265 613,217 215,991 495,556 831,068 

2040 59,053 135,403 228,199 165,321 379,746 642,522 224,373 515,148 870,721 
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Exhibit 9: Total estimated and projected annual added costs for hospital care and 
physician and clinical services attributable to assumed energy price increase scenarios 
among children and elderly combined for New York State 

Total Added Hospitalization Costs: 
New York State 
(2010 $1,000s) 

 
Total Added Physician and 

Clinical Services Costs: 
New York State  
(2010 $1,000s) 

 Total Added Costs for 
Hospitalizations plus 
Physician and Clinical 

Services: New York State 
(2010 $1,000s) 

  EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 

2011 7,717 15,512 23,384 4,977 10,004 15,081 12,694 25,515 38,466 

2012 15,790 31,898 48,332 10,134 20,474 31,022 25,924 52,372 79,354 

2013 24,223 49,183 74,903 15,475 31,421 47,853 39,698 80,604 122,757 

2014 33,021 67,390 103,161 21,001 42,860 65,610 54,022 110,250 168,771 

2015 42,190 86,544 133,171 26,716 54,801 84,326 68,906 141,345 217,498 

2016 51,876 106,959 165,449 32,728 67,479 104,380 84,603 174,438 269,828 

2017 61,990 128,475 199,781 38,970 80,766 125,592 100,960 209,241 325,373 

2018 72,541 151,123 236,250 45,446 94,677 148,008 117,986 245,800 384,258 

2019 83,532 174,931 274,938 52,158 109,229 171,674 135,691 284,160 446,611 

2020 94,972 199,932 315,932 59,111 124,438 196,636 154,083 324,371 512,568 

2021 107,164 226,788 360,322 66,438 140,601 223,387 173,601 367,388 583,709 

2022 119,873 255,029 407,417 74,037 157,512 251,631 193,909 412,542 659,049 

2023 133,107 284,694 457,324 81,911 175,194 281,427 215,018 459,887 738,751 

2024 146,874 315,820 510,154 90,065 193,665 312,833 236,940 509,485 822,987 

2025 161,181 348,448 566,020 98,503 212,947 345,912 259,684 561,394 911,932 

2026 175,541 381,540 623,283 106,938 232,430 379,697 282,479 613,970 1,002,979 

2027 190,389 416,057 683,543 115,624 252,674 415,120 306,013 668,731 1,098,663 

2028 205,731 452,036 741,722 124,566 273,699 449,059 330,297 725,735 1,190,781 

2029 221,575 489,514 801,125 133,767 295,525 483,554 355,342 785,039 1,284,679 

2030 237,928 528,533 863,453 143,230 318,172 519,643 381,158 846,705 1,383,096 

2031 250,952 560,547 914,804 151,071 337,444 550,500 402,023 897,991 1,465,304 

2032 264,092 593,171 967,666 158,981 357,083 582,264 423,073 950,255 1,549,931 

2033 277,348 626,418 1,022,085 166,961 377,097 614,964 444,309 1,003,515 1,637,049 

2034 290,721 660,299 1,078,106 175,011 397,493 648,627 465,732 1,057,792 1,726,732 

2035 304,211 694,827 1,135,777 183,132 418,279 683,281 487,344 1,113,106 1,819,058 

2036 317,693 729,072 1,194,664 191,248 438,889 718,666 508,941 1,167,961 1,913,330 

2037 331,284 759,933 1,255,251 199,429 457,433 755,072 530,713 1,217,366 2,010,322 

2038 344,984 791,365 1,317,587 207,677 476,320 792,529 552,661 1,267,685 2,110,116 

2039 358,796 823,378 1,381,724 215,991 495,556 831,068 574,787 1,318,934 2,212,792 

2040 372,719 855,984 1,447,714 224,373 515,148 870,721 597,092 1,371,132 2,318,435 
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Exhibit 10: Estimated Net Present Value of Annual Additional 
Health Care Costs over 2011-2040 Attributable to Three Energy 
Price Increase Scenarios at Select Discount Rates: New York State (in 
Millions of 2010 Dollars) 
 

Discount Rates  

Net Present Value 
Estimates 

(30-Yr Projection Period) 

Net Present Value 
Estimates 

(15-Yr Projection Period) 

1.0% 
EPS1 $6,926 $1,687 
EPS2 $15,389 $3,562 
EPS3 $25,127 $5,648 

  

2.0% 
EPS1 $5,671 $1,522  
EPS2 $12,572 $3,211  
EPS3 $20,500 $5,089  

  

4.0% 
EPS1 $3,881 $1,248  
EPS2 $8,561 $2,629  
EPS3 $13,921 $4,160  

  

6.0% 
EPS1 $2,729 $1,032  
EPS2 $5,989 $2,171  
EPS3 $9,709 $3,430  
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Section 10 
10. New York City Results 

 
New York City (NYC) is unique among all major US cities in many ways that influence its 
energy situation (see section 5.4 above). NYC is comprised of the five counties of Bronx, Kings, 
New York, Queens and Richmond.  NYC is also known as the collection of Boroughs that 
include the Bronx, Brooklyn, Manhattan, Queens, and Staten Island. New York State is the most 
energy-efficient state in the continental United States on a per-capita basis, primarily due to the 
extensive public transportation system and number of relatively small multi-family housing 
units in New York City.   
 
We produced estimates and projections of increased health care utilization and the added costs 
of hospital care and physician and clinical services attributable to energy price increases under 
the three energy price scenarios for children and adults in NYC. Exhibit 11 below contains 
results of projected additional costs of hospital care for children and elderly in NYC. The 
projected added costs for hospital care reflect the size of NYC's child and elderly populations, 
their differential hospitalization rates, and the relatively higher average costs per stay for 
elderly compared to those for children. 

Projected Additional Costs for Hospital Care 
The projected added costs of child hospital care attributable to the three energy price increase 
scenarios range from $0.63 − $1.28 − $1.92 million in 2011, to $24.18 − $53.70 − $85.57 million in 
2040. The projected additions to elder hospital care costs reflect the relatively higher 
hospitalization rates and average costs per hospital stay for this subpopulation. The projected 
additional costs for elderly hospital care attributable to the energy price increases range from 
$2.76 − $5.54 − $8.36 million in 2011, to $135.68 − $351.40 − $726.41 million by the end of the 
projection period in 2040. Combining the projected additional costs for hospital care among 
children and elderly yielded estimates ranging from $3.39 − $6.82 − $10.28 million in 2011 to 
$159.85 − 405.10 − $811.98 million in 2040. 

Projected Additional Costs for Physician Care and Clinical Services 
Projected estimates of additional costs for physician and clinical services attributable to the 
energy price increases are shown in Exhibit 12 below. Differences in annual added costs for 
children and elderly are primarily a result of the relatively higher rate of ambulatory visits 
among the elderly (4.164 per person per year among the elderly, versus 1.453 per person per 
year among children). Projected additional costs for physician and clinical services among at-
risk children attributable to the energy price increases range from $0.96 − $1.93 − $2.91 million in 
2011 to $36.54 − $81.18 − $129.36 million in 2040. The projected additional costs for physician 
and clinical services among at-risk elderly ranged from $1.37 − $2.75 − $4.14 million in 2011 to 
$67.23 − $174.11 − $359.92 million in 2040. The combined additional costs for both 
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subpopulations together range from $2.33 − $4.68 − $7.05 million in 2011 to $103.77 − $255.29 − 
$489.28 million in 2040. 

Total Additional Costs; Hospitalizations and Physician Care and Clinical Services 
Total projected additional costs attributable to the three energy price scenarios, including both 
hospital care and physician and clinical services for children and elderly combined in NYC are 
shown in Exhibit 13. Overall projected additional costs range from $5.72 − $11.50 − $17.33 
million in 2011 to $263.62 − $660.40 − $1,301.26 million in 2040 for the three energy price increase 
scenarios respectively. 
 
In these projections of estimated added health care costs attributable to energy price increases 
under three different scenarios, with 42.2% of New York State's population, NYC accounts for 
44%, 48%, and 56% of the state's total projected added costs for hospital care and physician and 
clinical services in the three scenarios respectively. This may reflect higher costs of living and 
relatively higher prices of household energy in NYC compared to the state as a whole. There are 
also greater rates of utilization of hospital care and physician and clinical services by the two 
subpopulations studied in NYC compared to the state as a whole.224

 
 

There are bound to be many important reasons for these relatively higher percentages of 
projected added health care costs attributable to the three energy price increase scenarios in 
NYC compared to the rest of the state; however, shedding further light on those is beyond the 
scope of this project. Additional research could explore those factors more completely, and shed 
additional light on non-energy impacts of energy price increases in New York State and NYC. 
 

Net Present Value of the Projected Stream of Added Costs: NYC vs. New York State 
We calculated the net present value of the three streams of total added costs for New York City, 
using the same four discount rates and two projection periods as for New York State (Exhibit 
14). Here also, the higher the discount rate and shorter the projection period, the lower the net 
present value of the three streams of estimated costs. With a 6% discount rate over a 15-year 
projection period, the net present value of projected costs ranges $465 million, $977 million, and 
$1,544 million for the three energy price increase scenarios. With a discount rate of 4% and 
projection period of 30 years the net present value of projected costs ranges $1,714 million, 
$3,828 million, and $6,801 million. 
 
The net present value estimates for New York City comprise about 44% to 49% of those for New 
York State, depending on the price increase scenario examined, and the projection period used. 
Comparing the net present value estimates only over the 15-year projection periods, the New 
York City values are a constant 45% of the New York State values. The difference in variability 
of the ratios over the 30-year projection period result from differences in model responses to the 
energy price changes in the “out years” beyond year 15. 
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Exhibit 11: Annual added costs for hospital care among children and elderly attributable to 
assumed energy price increase scenarios for New York City 
 

Added Child Hospital Care Costs, 
New York City 
(2010 $1,000s) 

  

Added Elder Hospital 
Care Costs, New York 

City 
(2010 $1,000s) 

  

Total Added Hospital 
Care Costs; Children and 

Elderly, New York City 
(2010 $1,000s) 

  EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 

2011 634 1,275 1,922 2,759 5,545 8,360 3,393 6,820 10,282 

2012 1,283 2,591 3,926 5,688 11,491 17,412 6,971 14,082 21,338 

2013 1,945 3,949 6,014 8,791 17,849 27,183 10,736 21,798 33,197 

2014 2,622 5,351 8,191 12,068 24,629 37,702 14,690 29,979 45,893 

2015 3,313 6,796 10,458 15,524 31,843 49,000 18,837 38,639 59,457 

2016 4,027 8,302 12,843 19,058 39,294 60,781 23,084 47,596 73,624 

2017 4,758 9,861 15,334 22,739 47,127 73,283 27,497 56,988 88,617 

2018 5,507 11,472 17,935 26,571 55,354 86,535 32,077 66,826 104,469 

2019 6,274 13,138 20,649 30,554 63,985 100,564 36,828 77,123 121,214 

2020 7,059 14,860 23,482 34,691 73,031 115,402 41,750 87,891 138,884 

2021 7,854 16,622 26,409 39,030 82,598 131,233 46,884 99,220 157,641 

2022 8,667 18,438 29,455 43,536 92,623 147,968 52,203 111,061 177,424 

2023 9,496 20,311 32,627 48,212 103,116 165,644 57,708 123,427 198,270 

2024 10,343 22,241 35,927 53,059 114,091 184,295 63,402 136,333 220,222 

2025 11,208 24,231 39,361 58,081 125,561 203,961 69,289 149,791 243,322 

2026 12,022 26,131 42,687 63,010 136,953 223,726 75,032 163,084 266,413 

2027 12,845 28,070 46,008 68,082 148,780 245,511 80,927 176,850 291,519 

2028 13,677 30,051 48,573 73,298 161,053 276,949 86,975 191,103 325,521 

2029 14,517 32,073 51,217 78,661 173,783 309,922 93,179 205,855 361,139 

2030 15,367 34,137 53,943 84,173 186,981 344,488 99,540 221,118 398,432 

2031 16,199 36,183 56,659 89,201 199,246 378,022 105,400 235,430 434,681 

2032 17,037 38,267 59,453 94,314 211,837 412,798 111,352 250,104 472,251 

2033 17,882 40,388 62,327 99,514 224,763 448,859 117,396 265,151 511,186 

2034 18,733 42,548 65,283 104,801 238,030 486,248 123,535 280,578 551,531 

2035 19,591 44,746 68,324 110,177 251,647 525,010 129,768 296,393 593,334 

2036 20,488 46,633 71,567 115,177 269,048 562,917 135,665 315,681 634,484 

2037 21,395 48,346 74,910 120,226 289,025 601,974 141,621 337,371 676,884 

2038 22,312 50,095 78,357 125,326 309,404 642,218 147,637 359,499 720,574 

2039 23,238 51,880 81,910 130,476 330,193 683,683 153,714 382,073 765,593 

2040 24,175 53,702 85,573 135,678 351,400 726,409 159,852 405,102 811,982 
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Exhibit 12: Annual added costs for physician and clinical services among children and 
elderly attributable to assumed energy price increase scenarios for New York City 
 
Added Child Physician and Clinical 

Services Costs, 
New York City 
(2010 $1,000s) 

  

Added Elder Physician and 
Clinical Services Costs, 

New York City  
(2010 $1,000s) 

  

Total Added Physician & 
Clinical Services Costs, 

New York City 
(2010 $1,000s) 

 EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 

2011 959 1,927 2,905 1,367 2,748 4,142 2,326 4,675 7,048 

2012 1,939 3,917 5,935 2,818 5,694 8,627 4,757 9,611 14,562 

2013 2,940 5,970 9,092 4,356 8,844 13,469 7,296 14,814 22,561 

2014 3,963 8,088 12,382 5,980 12,203 18,681 9,943 20,291 31,062 

2015 5,008 10,273 15,808 7,692 15,778 24,279 12,700 26,051 40,087 

2016 6,087 12,551 19,414 9,443 19,469 30,116 15,530 32,020 49,530 

2017 7,192 14,906 23,179 11,267 23,351 36,311 18,459 38,257 59,490 

2018 8,325 17,342 27,111 13,165 27,427 42,877 21,490 44,769 69,988 

2019 9,484 19,861 31,215 15,139 31,704 49,828 24,623 51,564 81,043 

2020 10,671 22,464 35,497 17,189 36,185 57,180 27,860 58,649 92,677 

2021 11,873 25,126 39,921 19,339 40,926 65,024 31,212 66,053 104,945 

2022 13,101 27,872 44,527 21,571 45,893 73,316 34,672 73,765 117,843 

2023 14,355 30,703 49,321 23,888 51,093 82,074 38,243 81,796 131,395 

2024 15,636 33,621 54,310 26,290 56,530 91,315 41,926 90,152 145,625 

2025 16,943 36,629 59,500 28,778 62,213 101,060 45,721 98,842 160,560 

2026 18,174 39,501 64,528 31,220 67,858 110,853 49,394 107,359 175,381 

2027 19,417 42,433 69,549 33,734 73,718 121,647 53,151 116,151 191,196 

2028 20,675 45,427 73,426 36,318 79,799 137,224 56,993 125,226 210,649 

2029 21,945 48,483 77,423 38,975 86,107 153,562 60,921 134,590 230,984 

2030 23,230 51,603 81,544 41,706 92,646 170,689 64,936 144,250 252,233 

2031 24,487 54,697 85,650 44,198 98,723 187,304 68,685 153,421 272,954 

2032 25,755 57,847 89,874 46,731 104,962 204,535 72,486 162,809 294,408 

2033 27,032 61,053 94,218 49,308 111,366 222,403 76,339 172,420 316,620 

2034 28,318 64,318 98,686 51,927 117,940 240,928 80,246 182,258 339,615 

2035 29,615 67,642 103,283 54,591 124,687 260,134 84,206 192,329 363,418 

2036 30,972 70,493 108,185 57,068 133,309 278,916 88,040 203,802 387,102 

2037 32,343 73,083 113,239 59,570 143,208 298,269 91,913 216,291 411,508 

2038 33,728 75,727 118,449 62,097 153,305 318,209 95,825 229,032 436,658 

2039 35,129 78,425 123,820 64,649 163,606 338,755 99,777 242,031 462,575 

2040 36,544 81,180 129,358 67,226 174,113 359,924 103,770 255,293 489,282 
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Exhibit 13: Total estimated and projected annual added costs for hospital care and 
physician and clinical services attributable to assumed energy price increase scenarios 
among children and elderly combined for New York City 

Total Added Hospital Care Costs, 
New York City 
(2010 $1,000s) 

 
Total Added Physician and 

Clinical Services Costs, 
New York City 
(2010 $1,000s) 

 Total Added Costs for 
Hospital Care and Physician 

and Clinical Services, 
New York City 
(2010 $1,000s) 

  EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 EPS1 EPS2 EPS3 

2011 3,393 6,820 10,282 2,326 4,675 7,048 5,719 11,495 17,330 

2012 6,971 14,082 21,338 4,757 9,611 14,562 11,728 23,693 35,900 

2013 10,736 21,798 33,197 7,296 14,814 22,561 18,031 36,612 55,758 

2014 14,690 29,979 45,893 9,943 20,291 31,062 24,633 50,271 76,955 

2015 18,837 38,639 59,457 12,700 26,051 40,087 31,537 64,691 99,544 

2016 23,084 47,596 73,624 15,530 32,020 49,530 38,614 79,616 123,153 

2017 27,497 56,988 88,617 18,459 38,257 59,490 45,956 95,245 148,107 

2018 32,077 66,826 104,469 21,490 44,769 69,988 53,567 111,596 174,457 

2019 36,828 77,123 121,214 24,623 51,564 81,043 61,450 128,688 202,257 

2020 41,750 87,891 138,884 27,860 58,649 92,677 69,610 146,540 231,562 

2021 46,884 99,220 157,641 31,212 66,053 104,945 78,096 165,273 262,586 

2022 52,203 111,061 177,424 34,672 73,765 117,843 86,875 184,826 295,266 

2023 57,708 123,427 198,270 38,243 81,796 131,395 95,951 205,223 329,665 

2024 63,402 136,333 220,222 41,926 90,152 145,625 105,328 226,484 365,847 

2025 69,289 149,791 243,322 45,721 98,842 160,560 115,010 248,633 403,881 

2026 75,032 163,084 266,413 49,394 107,359 175,381 124,427 270,442 441,794 

2027 80,927 176,850 291,519 53,151 116,151 191,196 134,078 293,001 482,715 

2028 86,975 191,103 325,521 56,993 125,226 210,649 143,968 316,329 536,171 

2029 93,179 205,855 361,139 60,921 134,590 230,984 154,100 340,445 592,123 

2030 99,540 221,118 398,432 64,936 144,250 252,233 164,476 365,368 650,665 

2031 105,400 235,430 434,681 68,685 153,421 272,954 174,085 388,850 707,635 

2032 111,352 250,104 472,251 72,486 162,809 294,408 183,838 412,913 766,660 

2033 117,396 265,151 511,186 76,339 172,420 316,620 193,735 437,571 827,806 

2034 123,535 280,578 551,531 80,246 182,258 339,615 203,780 462,836 891,146 

2035 129,768 296,393 593,334 84,206 192,329 363,418 213,974 488,722 956,752 

2036 135,665 315,681 634,484 88,040 203,802 387,102 223,705 519,483 1,021,585 

2037 141,621 337,371 676,884 91,913 216,291 411,508 233,534 553,662 1,088,392 

2038 147,637 359,499 720,574 95,825 229,032 436,658 243,462 588,531 1,157,233 

2039 153,714 382,073 765,593 99,777 242,031 462,575 253,492 624,104 1,228,168 

2040 159,852 405,102 811,982 103,770 255,293 489,282 263,622 660,395 1,301,264 
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Exhibit 14: Estimated Net Present Value of Annual 
Additional Health Care Costs over 2011-2040 Attributable 
to Three Energy Price Increase Scenarios at Select Discount 
Rates: New York City (in Millions of 2010 Dollars) 
 

Discount Rates Scenario 

Net Present Value 
Estimates 

(30-Yr Projection Period) 

Net Present Value 
Estimates 

(15-Yr Projection Period) 

1.0% 
EPS1 $3,052  $758  
EPS2 $6,893  $1,601  
EPS3 $12,473  $2,538  

  

2.0% 
EPS1 $2,501  $684  
EPS2 $5,627  $1,444  
EPS3 $10,122  $2,288  

  

4.0% 
EPS1 $1,714  $561  
EPS2 $3,828  $1,183  
EPS3 $6,801  $1,871  

  

6.0% 
EPS1 $1,207  $465  
EPS2 $2,676  $977  
EPS3 $4,694  $1,544  
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Section 11 
11. Limitations 
There are a number of limitations embodied in the models, estimates and projections reported 
here. A number of simplifying assumptions were necessary to make the simulation procedures 
practicable. Most of those assumptions are grounded in and supported by empirical research, 
though not all. We relied on evidence from a variety of streams of research and literature, at 
times bridging gaps in evidence and knowledge with reason and rational inference. Reasonable 
people could and may disagree with some of our assumptions and inferences. 

The lack of a standard, even widely accepted definition of energy insecurity is an ongoing 
problem for researchers attempting to clarify the non-energy impacts of energy costs. Moreover, 
energy insecurity, even as Children's HealthWatch defines and measures it, almost always 
occurs as part of a constellation of inter-related family hardships. Food insecurity, housing 
insecurity and energy insecurity often occur together, interact, and aggravate one another in 
heterogeneous at-risk subpopulations. Disentangling and sorting out these hardships and their 
causes and consequences can be very difficult. 

This limitation emerged when we needed to determine the bounds of the subpopulation in New 
York State and New York City that could be considered already energy insecure. We relied on 
several sources of information to guide that determination including the income eligibility 
criteria for LIHEAP and several nutrition assistance programs, the range and upper limits of 
income quintiles in the State and City, and the proportion of households eligible for LIHEAP 
that actually received it. That process led us to infer that all of the lowest income quintile and 
approximately 62% of the second could be considered already energy insecure. However the 
62% is a product of judgment based on inexact evidence, and surely subject to some error. 

The use of estimated increments in energy cost burden, and the amounts of income needed to 
cover those costs, expressed as increments of income quintiles, as an indicator of comparable 
increases in energy insecurity among at-risk subpopulations continuously striving to cope with 
very tightly constrained household resources is bound to be open to debate. While an 
expression of added annual energy cost burden and the income needed to pay for it in terms of 
fractions of the second and third income quintiles combine elements of both marginal and 
average energy cost increases, it is not exactly either. That expression is a core element in the 
connections we made between increasing prices, growing expenditure burdens, increasing 
income and marginal propensities to spend on energy out of additional income and energy 
insecurity. While its use seems reasonable to us under the analytic circumstances, others may 
disagree. We welcome feedback on that and all other aspects of this work. 

We employ two economic factors in our cost projections that involve some uncertainty; the 
price elasticity of demand for household energy, and households' marginal propensity to 
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purchase energy with additional income or resources. We took the values of these two factors 
from existing energy economics and other literature, and used judgment in choosing the values 
to use. Reasonable people could and may disagree with the values we chose. 

Also implicit in our approach is what appears to be an assumption that once a household 
becomes energy insecure that condition does not worsen, and its health consequences do not 
intensify. In the real world that is clearly not the case. We were not able to include that aspect of 
energy insecurity in our models because we do not have empirical evidence on the relationship 
between worsening energy insecurity and the health outcomes we were examining. Additional 
research is urgently needed to further clarify those relationships. 

Finally, of necessity we treated several health impact indicators and risk measures validated in 
pediatric populations as transferable to at-risk elderly subpopulations. These disparate age 
groups clearly share many similar health risks and economic dependencies, but they are not 
equivalent. Additional research is needed to clarify the extent of similarities and differences in 
the way these two vulnerable subpopulations are affected by and respond to energy insecurity. 
We look forward to future opportunities to conduct that research. 
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Section 12 
12. Policy Implications 
 

Health impacts are often not considered in fields such as housing, energy or transportation, 
making the health effects of policy choices in those areas invisible to many policy makers.225  
Understanding the non-energy impacts of unaffordable energy on health, health care 
utilization, and health care costs can shed light on potential remedies, and help identify 
opportunities to implement them. Improving the affordability of energy not only improves 
our nation’s energy security but offers an unprecedented opportunity to improve health for 
millions of Americans at a time when health care costs are unsustainably high (exceeding 
$7,000 a year per capita).226  Our research shows that NEI of unaffordable household energy 
contribute to preventable hospitalizations in a substantial way.  The costs of preventable 
hospitalizations and ambulatory visits are borne by low-income families, payers, healthcare 
providers and the public.227

 
  

New York State, like many other states, has undertaken numerous initiatives intended to 
control health care costs over the last decades, yet New York is not performing well on 
many indicators of health system performance. The 2009 Commonwealth Fund State 
Scorecard ranks New York State 50th of 50 states in potentially avoidable use of hospitals 
and costs of care.228

 

  Our research suggests that efforts to improve low-income households’ 
access to affordable household energy can help reduce health care costs.  

Even small increases in energy prices, or fluctuations, have the potential to make essential 
household energy unaffordable for many. Many working poor households have low-paying 
jobs with considerable income fluctuations due to the variability in available work hours.229  
Many seniors live on fixed incomes and are unable to pay more for basic necessities. As the 
U.S. population ages, the rising costs of basic utility service can jeopardize the stability and 
capacity for self -sufficiency of households that include older adults.230

 

 Even a 1% annual 
increase in household energy prices over ten years increases the number of households 
experiencing energy insecurity (i.e., volatile prices averaging to a 1% increase are even more 
difficult to manage for those on a fixed and limited income). However, there are multiple 
available policy tools to prevent household energy from being burdensome and becoming a 
health risk.   

It is unlikely that residential energy consumption, particularly electricity use, will 
significantly decrease in upcoming years. As reflected by national data collected through 
the Residential Energy Consumption Survey (RECS), a demographic shift, particularly an 
increase in the population’s average age, can increase per capita residential energy use.231 
Another potential driver of electricity consumption is the adoption of air conditioning.  
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Based on RECS surveys, in New York, there has been an increase in air conditioner 
penetration from approximately 54% to 73% from 1993-2005.232 In the face of climate change 
and the resulting increase in extreme weather events and temperature variations, 
adequately cooled and heated homes are ever more important to maintaining health. 
Climate change is expected to contribute to an increase in the intensity of both winter and 
summer weather (winter storms and extreme summer temperatures). 233  Over the 20th 
Century, the average annual temperature in the United States increased by 1 degree 
Fahrenheit.234 Temperatures in the area around New York City have exceeded those 
national trends with a 2 degrees F warming trend between 1900 and 1997.235 The range of 
projections developed suggests that by midcentury, acclimatization may not completely 
mitigate the effects of climate change in the New York City metropolitan region, which 
could result in an overall net increase in heat-related premature mortality. 236

 
 

Aside from climate disruption, the affordability of home energy used by low-income 
households is driven by energy prices and housing unit efficiency. Energy suppliers, 
markets and regulators determine prices, while property owners and investors make 
decisions about the efficiency of apartment units.237 Federal and state policies can increase 
the market power and self-sufficiency of households in the short term238

 

 and can help 
households improve the efficiency of structures.   

Policy Implications: New York City 
Going forward, NYC is likely to be challenged in providing adequate affordable energy for 
its growing population while complying with city, state and national environmental laws 
and regulations, and responding to increasingly frequent extreme weather events.239

 

 
Investment in upgrading, hardening, and replacing its aging electricity infrastructure and 
more aggressive pursuit of energy efficiency retrofits and improvements, together with 
greater emphasis on renewable and sustainable energy systems will be necessary to meet 
those challenges. 

Hurricane Sandy, and the destruction and loss it involved may be a harbinger of NYC's 
future as one of the nation's largest coastal cities, much of which is very near sea level. 
Creativity, imagination, ingenuity and generosity will be needed in abundance if NYC is to 
preserve its developed coastal areas and provide affordable energy for all its residents. 
Challenges are also likely to emerge as NYC seeks to ensure affordable health care in the 
context of uncertain energy markets. 
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Section 13 
13. Policy Recommendations 
 

Many resources exist to assist low-income residents of New York with their energy 
requirements. However, the current policy programs are not sufficiently funded to meet 
present needs of New York families. We urge the state of New York to work with the 
federal government to adequately support and coordinate energy assistance programs.  Our 
research suggests that such investments will lower healthcare costs and improve the overall 
health and well-being of low-income families in the state.  
 
LIHEAP 
The Low Income Home Energy Assistance Program, and the many state-level supplemental 
energy assistance programs, comprise the primary social infrastructure for helping families 
who are unable to pay for the household energy they need. Yet LIHEAP is chronically 
underfunded and never able to provide assistance to more than a fraction of those eligible 
and in need of help. Results of this study strongly suggest that reductions in health care 
costs, a large proportion of which are paid by Medicaid and Medicare, could be prevented 
with more reasonable authorization and funding levels for LIHEAP. 
 
Given the continued gap between energy costs and LIHEAP funding, the federal 
government should, at the very least, fully fund LIHEAP at the maximum authorized level. 
Because energy benefits play an important role in buffering low-income children and the 
elderly from the adverse health effects of high energy costs, we should encourage increased 
participation in LIHEAP which will require additional funding. LIHEAP is not currently 
structured as an entitlement program; restructuring the program so that all who are eligible 
are entitled to receive benefits would make a major difference in the number of households 
who experience energy insecurity in New York.  
 
Energy Efficiency 
New York’s energy efficiency efforts started in the late 1970s.  The state has a stringent 
building energy code and both state-and federally-funded weatherization programs to 
encourage building efficiency in existing structures. Weatherization programs generally 
retrofit existing housing stock with energy efficient measures that can improve the health 
and safety of occupants, reduce energy usage and greenhouse gas emissions, and can 
translate into significant annual savings.240  New York’s Energy Conservation Construction 
Code (ECCCNYS) is mandatory statewide for both residential and commercial buildings. 
While building codes can be very effective at achieving reduction in heating fuel use, New 
York has an extremely low rate of new housing projects, which reduces the ability of a 
building code to induce near term reductions in energy consumption.241  
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The Weatherization Assistance Program (WAP) enables low-income families to improve the 
energy performance of their dwellings.242 The New York State Weatherization Assistance 
Program is the largest residential energy conservation program in the country.243 The 
program is funded by the U.S. Departments of Energy and Health and Human Services and 
administered by New York State Homes and Community Renewal.244  NYSERDA also 
administers a Systems Benefit Charge (SBC), which funds several efficiency programs that 
assist low-income households and provides opportunities for sub-grantees of WAP to 
leverage their grant funds. Since the American Reinvestment and Recovery Act (ARRA) was 
implemented in 2009, HCR has spent nearly $400 million in ARRA funds. The ARRA funds 
have enabled subgrantees to complete more than 64,000 units and supported more than 
1,400 jobs throughout New York State. 245 However, the ARRA funding was only temporary 
and the level of federal funding for weatherization is uncertain as the United States has 
started implementing across the board spending cuts to reduce the national debt.246  
 
New York still falls short of its potential of energy efficiency savings in the residential 
sector.247  Residential electricity consumption in New York is increasing.  While this 
consumption may be related to a demographic shift (the population is aging) and an 
increase in the use of household appliances, there are barriers that limit the state’s efficiency 
efforts and complicate low-income households’ ability to improve their homes.248 Some of 
these include limited availability of capital to fund energy efficiency improvements, lack of 
incentives for landlords to improve their property, and insufficient tenure at a residence to 
justify the cost-effectiveness of energy efficiency improvements.249

 
   

We recommend that New York adequately invest in weatherization programs and 
specifically target funds towards reducing barriers to implementing weatherization 
improvements, particularly in multi-family structures. Nearly all (93%) very low-income 
households who live in multifamily housing units are renters. In rented multi-family units, 
energy expenditures run 37% higher per square foot then in owner-occupied multifamily 
units.250  This allocation of funds would be a true investment in the New York’s economic 
security as each dollar invested in program activities can be expected to result in a savings 
of about three dollars in energy.251

 
 

Monitoring and Data Collection 
New York State should expand on the existing requirement252 that the public utility 
commission collect data on utility service terminations and require that utilities collect more 
detailed information about terminations, particularly the demographic characteristics of the 
terminated customer (age, income, individual termination history, and receipt of public 
assistance).253

 

  Additionally, this regulation should be amended to require that this data be 
made publically available and published regularly by the PSC.  This would help close the 
gaps in this data that currently undermine the state’s ability to request the release of 
emergency LIHEAP funds.  
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Section 14 
 
14. Conclusions 
 

Accessible and affordable sources of household energy comprise an essential prerequisite 
for public health, safety and prosperity.  Uncontrollable and unpredictable variations in 
weather and climate are critical factors that can have major impacts on both energy supply 
and demand. Even under normal climatic conditions, many families in New York 
experience financial circumstances that impair their ability to afford needed household 
energy and other necessities. When that occurs, due to economic shocks or other reasons, 
non-energy impacts of energy costs can place severe strain on families’ resources and have 
serious consequences for their members' health.  
 
In our research we observe large proportions of low-income families wrestling with 
multiple family hardships, including energy insecurity, food insecurity, and housing 
insecurity. Relatively small unanticipated expenses can require families to postpone or 
forego needed expenditures, including food, rent and household utility or energy payments. 
We also observe families postponing or foregoing needed health care and purchase of 
prescription medications for the same reasons. 

 
The State of New York enjoys many comparative advantages that are beneficial to its energy 
situations, but the people of New York cannot escape the costs associated with obtaining 
and using the household energy they need. They can, however, plan for and address those 
costs in rational, equitable, and wise ways.  Understanding the non-energy impacts of 
household energy costs on the health of vulnerable populations is essential to the success of 
that endeavor. We hope this report will be helpful for that purpose. 
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Appendices 
 
 

Appendix A: Background Maps, Figures, and Tables 
 

 
 

Figure A1: NY State's Counties  
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Figure A2: Population Density in New York State by Census Tract 
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Table A1: National Average Expenditure Amounts for Primary Household Energy 
(Electricity, Piped Gas, Distillate Fuels) By Income Quintile; 2001-2011 
 

Household Energy Expenditures 

Year 
1st 

Quintile 
2nd 

Quintile 
3rd 

Quintile 
4th 

Quintile 
5th 

Quintile 
2001 $1,018 $1,329 $1,462 $1,648 $2,049 
2002 $897 $1,205 $1,352 $1,564 $1,910 
2003 $977 $1,288 $1,479 $1,706 $2,149 
2004 $995 $1,335 $1,580 $1,799 $2,334 
2005 $1,112 $1,520 $1,698 $1,939 $2,579 
2006 $1,236 $1,614 $1,835 $2,137 $2,741 
2007 $1,203 $1,596 $1,840 $2,181 $2,847 
2008 $1,317 $1,760 $2,004 $2,362 $2,937 
2009 $1,297 $1,724 $1,958 $2,243 $2,784 
2010 $1,285 $1,716 $1,949 $2,213 $2,801 
2011 $1,313 $1,691 $1,955 $2,245 $2,792 

Source: Bureau of Labor Statistics Consumer Expenditure Survey. 
 
 
 

Table A2: National Average Share of Total Expenditures Going for 
Primary Household Energy (Electricity, Piped Gas, Distillate Fuels) 
By Income Quintile; 2001-2011 

 
Household Energy Expenditure Shares  

Year 
1st 

Quintile 
2nd 

Quintile 
3rd 

Quintile 
4th 

Quintile 
5th 

Quintile 
2001 5.4% 5.0% 4.1% 3.4% 2.7% 
2002 4.7% 4.4% 3.7% 3.1% 2.4% 
2003 5.3% 4.8% 4.1% 3.4% 2.6% 
2004 5.6% 4.9% 4.3% 3.5% 2.8% 
2005 5.8% 5.3% 4.3% 3.6% 2.9% 
2006 6.1% 5.3% 4.4% 3.8% 2.9% 
2007 5.9% 5.1% 4.3% 3.8% 2.9% 
2008 5.9% 5.5% 4.7% 4.0% 3.0% 
2009 6.0% 5.5% 4.8% 3.9% 3.0% 
2010 6.1% 5.7% 4.7% 4.0% 3.0% 
2011 6.0% 5.3% 4.6% 3.9% 3.0% 

Source: Bureau of Labor Statistics Consumer Expenditure Survey. 
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Table A3: National Average Annual Income After Taxes of Consumer Units 
By Income Quintile 

Average Annual Income After Taxes 

Year 
1st 

Quintile 
2nd 

Quintile 
3rd 

Quintile 
4th 

Quintile 
5th 

Quintile 
2001 $7,911 $19,999 $34,112 $53,724 $107,027 
2002 $8,323 $20,859 $35,817 $56,497 $113,044 
2003 $8,260 $20,543 $36,363 $58,593 $119,091 
2004 $9,220 $23,751 $40,802 $62,847 $124,698 
2005 $9,688 $25,200 $41,557 $65,275 $139,644 
2006 $9,969 $26,346 $43,799 $68,497 $141,738 
2007 $10,534 $27,419 $45,179 $70,050 $150,927 
2008 $10,608 $27,843 $46,936 $72,628 $150,692 
2009 $9,956 $27,275 $45,199 $71,241 $149,951 
2010 $10,034 $26,966 $45,189 $71,220 $150,144 
2011 $10,074 $27,230 $45,563 $72,169 $153,326 

Source: Bureau of Labor Statistics Consumer Expenditure Survey. Until 
2003 income estimates were derived from "completer reporters" only; after 
2003 income is imputed for incomplete reporters. 

 
 
 

Table A4: National Household Energy Expenditures as a Percent 
of After-Tax Income By Income Quintile 

Energy Expenditures as a percent of After-Tax Income 

Year 
1st 

Quintile 
2nd 

Quintile 
3rd 

Quintile 
4th 

Quintile 
5th 

Quintile 
2001 12.9% 6.6% 4.3% 3.1% 1.9% 
2002 10.8% 5.8% 3.8% 2.8% 1.7% 
2003 11.8% 6.3% 4.1% 2.9% 1.8% 
2004 10.8% 5.6% 3.9% 2.9% 1.9% 
2005 11.5% 6.0% 4.1% 3.0% 1.8% 
2006 12.4% 6.1% 4.2% 3.1% 1.9% 
2007 11.4% 5.8% 4.1% 3.1% 1.9% 
2008 12.4% 6.3% 4.3% 3.3% 1.9% 
2009 13.0% 6.3% 4.3% 3.1% 1.9% 
2010 12.8% 6.4% 4.3% 3.1% 1.9% 
2011 13.0% 6.2% 4.3% 3.1% 1.8% 
Source: Bureau of Labor Statistics Consumer Expenditure 
Survey. 
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Table A5: New York State County Socio-demographic Characteristics: Poverty 
 

County 

Overall % 
in 

poverty 

Children 
< 18yrs % 

in 
poverty 

Ages 65+ 
% in 

poverty County 

Overall % 
in 

poverty 

Children 
< 18yrs % 

in 
poverty 

Ages 65+ 
% in 

poverty 
ALBANY 12.72% 15.54% 8.49% NIAGARA 13.65% 20.30% 8.52% 
ALLEGANY 16.28% 22.07% 10.16% ONEIDA 14.58% 23.33% 8.68% 
BRONX 28.84% 41.13% 21.78% ONONDAGA 13.54% 18.54% 7.57% 
BROOME 16.38% 24.65% 8.88% ONTARIO 8.97% 11.90% 6.76% 
CATTARAUGUS 16.30% 25.49% 8.34% ORANGE 10.91% 17.39% 7.48% 
CAYUGA 12.20% 18.41% 7.22% ORLEANS 12.03% 16.95% 5.95% 
CHAUTAUQUA 17.93% 26.70% 8.07% OSWEGO 15.85% 21.60% 8.29% 
CHEMUNG 16.48% 26.79% 9.72% OTSEGO 16.70% 19.91% 9.41% 
CHENANGO 14.73% 20.66% 10.99% PUTNAM 7.48% 5.46% 9.45% 
CLINTON 14.19% 17.07% 12.70% QUEENS 13.62% 18.52% 13.01% 
COLUMBIA 8.51% 10.96% 4.07% RENSSELAER 12.07% 17.18% 8.47% 
CORTLAND 14.66% 15.46% 5.41% RICHMOND 11.29% 16.17% 9.60% 
DELAWARE 14.45% 20.98% 8.83% ROCKLAND 11.42% 17.62% 8.47% 
DUTCHESS 8.88% 12.09% 7.12% SARATOGA 6.58% 7.35% 6.12% 
ERIE 14.09% 20.63% 8.29% SCHENECTADY 11.84% 18.97% 7.66% 
ESSEX 11.45% 17.11% 6.39% SCHOHARIE 10.14% 9.79% 9.03% 
FRANKLIN 14.71% 18.67% 11.81% SCHUYLER na na na 
FULTON 17.20% 27.11% 9.30% SENECA 12.61% 17.80% 11.27% 
GENESEE 11.20% 13.86% 11.62% ST. LAWRENCE 18.12% 26.50% 11.27% 
GREENE 14.70% 18.86% 8.68% STEUBEN 13.85% 18.14% 8.11% 
HAMILTON na na na SUFFOLK 5.73% 6.74% 5.55% 
HERKIMER 14.64% 21.23% 11.91% SULLIVAN 17.46% 24.13% 7.21% 
JEFFERSON 13.88% 20.23% 9.43% TIOGA 8.93% 12.38% 7.79% 
KINGS 22.16% 31.97% 22.87% TOMPKINS 18.94% 13.00% 4.45% 
LEWIS 14.22% 22.17% 7.56% ULSTER 12.07% 14.98% 6.77% 
LIVINGSTON 10.28% 11.84% 4.63% WARREN 10.28% 14.52% 3.08% 
MADISON 10.03% 14.79% 6.82% WASHINGTON 11.78% 17.63% 7.73% 
MONROE 14.14% 20.30% 7.58% WAYNE 10.04% 13.77% 7.92% 
MONTGOMERY 17.89% 30.90% 10.44% WESTCHESTER 8.79% 11.47% 6.87% 
NASSAU 5.31% 6.95% 4.53% WYOMING 10.85% 15.27% 4.63% 
NEW YORK 17.39% 24.54% 18.83% YATES 16.50% 27.09% 9.45% 

Source: American Community Survey (ACS): 3 Year Estimates 2008-2010 
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