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Introduction 

The goal of this project was to measure Saratoga County’s transition to a more efficient 

grid through residential energy efficiency. Energy efficiency can act as a transition in our energy 

economy that connects residents to the grid through electrification of homes and lowers overall 

electrical demand. The American Council for an Energy-Efficient Economy found the use of 

energy efficiency technology and sustainable practices could reduce half of U.S energy use and 

carbon emissions by 2050 (Nadel, 2019). A growing number of states have introduced public 

policy programs, mandating that utilities set long-term targets which are required to procure a 

certain percentage of savings through energy efficiency programs (Cho, 2019).  

New York currently ranks eighth highest in national energy usage (EIA, 2020). In 2016, 

New York consumed 2,708 trillion Btu and generated 167 million metric tons of CO2 (EIA, 

2020). In 2019, New York rolled out an ambitious climate bill to become a carbon-free economy 

by 2050 (McKinley and Plumer, 2019). 

 To reach its efficiency goals, New York must reduce its environmental footprint in 

several sectors. Residential net energy use accounts for 27% of total energy demand, compared 

to 16.5% nationally (EIA, 2020). New York will have to find ways to become more energy 

efficient in its residential sector, since there is tremendous room for improvement. Outdated 

technology in current infrastructure presents an opportunity to make the built environment both 

healthier and more sustainable. To reach a carbon free economy, individual households could 

make a difference.  

To reduce emissions from residential home energy use, homes can be retrofitted for 

energy efficiency through weatherization (e.g., insulation, efficient windows, etc.) or through the 

installation of newer, more efficient home energy appliances. Besides the environmental 
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demographics is important because of the differences consumers show in their perceptions of 

energy efficiency. !

Background!

Consumer perceptions of energy efficiency depend on a variety of factors. While some 

past research suggests that residential energy demand is dependent on household practices; 

Romanach et al found the notion of residential energy efficiency held by homeowners was 

ponderously based on technological aspects (i.e., energy efficient appliances, renewable energy 

sources). Residential behavior focuses on aspects such as features or new technology that is 

disconnected from everyday behavior. Another common association with energy efficiency is the 

environmental and economic benefits. Previous literature found income level to be a determining 

factor for inciting action towards home energy efficiency, although there was some inconsistency 

through different income levels.  

Boucher et al found that more affluent homeowners collectively show less concern for 

energy efficiency due to their lack of financial burden, but at the same time, their behaviors tend 

to ‘cluster’ when it comes to pro-environmental behavior (Boucher, 2018). This suggests 

environmental concerns may trigger more efficiency engagement for some high-income residents 

when compared to financial savings. In contrast, there is also data to suggest that lower-income 

end users are less motivated to purchase efficiency technology because of environmental 

concerns and are more motivated by the economic feasibility (Romanach, 2017). Due to the 

expense of retrofitting homes with new energy efficient appliances, there are environmental 

justice issues surrounding energy efficiency and overall comfort of low-income homes. !

Studies show that low-income families spend the highest percentage of their income on 

heating and electricity yet receive less energy per dollar because of energy deficient housing 

(Hernandez, 2013). To combat this environmental injustice issue, the New York State funded 

organization, NYSERDA, has created incentive programs that help to alleviate costs of 

retrofitting homes based on income level. The reason for slow adoption of retrofitting is that 

homeowners must be elect for the process which requires time, knowledge and money. To get to 

home owners, New York State funds NOGs, NYSERDA programs and contracting companies. 

Ultimately, the most impactful action for residential energy consumption is the homeowner’s 

decision to undertake home energy efficiency retrofits/upgrades (Boucher, 2018). !
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Although New York homeowners can reap the benefits (e.g., decreasing energy bills, 

reducing environmental impacts, increasing indoor health and safety) of statewide incentive-

based programs; our study plans to address the many fall backs and challenges of encouraging 

homeowners to implement these programs in their homes. The process one goes through to 

retrofit their home using available incentives, is a frustrating, time-consuming, and confusing 
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resources to promote, encourage and educate about energy efficiency, there is a long road ahead 

to achieving statewide adoption.!

Residential Incentive Based Programs!

Assisted Home Performance with Energy Star offers income-qualified homeowners in 

New York State a comprehensive, whole-house approach to improving energy efficiency and 

home comfort while saving money. It provides those who qualify with a discount covering 50% 

of the cost of eligible energy efficiency improvements up to $5,000 per project for single-family 

homes. Two-to four-unit residential homes with income-eligible residents may qualify for a 

discount of up to $10,000. !

The Comfort Home program, available in select markets, helps homeowners save money 

and improve a home’s comfort year-round with “seal and insulate” packages. These packages are 

available through approved contractors and help to fix common problems like drafts and ice 

dams. Incentives range from $1,000 to $4,000 depending on the type of improvements being 

made. !

EmPower New York offers no-cost energy efficiency services such as insulation, air 

sealing, energy efficient light bulbs, and replacement of an inefficient refrigerator and freezer to 

income eligible homeowners and renters. The Empower program can fund up renovations up to 

$10,000 for low income households. Participating contractors are assigned to homeowners to 

give free audits to determine how residents can upgrade their home and how the state can help 

them to become heat pump ready. !

  Despite NYSERDA’s efforts to provide efficiency programs that incentivize residents in 

New York to upgrade their homes, the organization struggles to develop and implement 

strategies that draw widespread community engagement. Another problem is how accessible 

these programs are to homeowners because of information gaps and information overload on the 

NYSERDA website. Programs and incentives can become hidden to home-owners due to the 
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National Grid's participation in the new Energy Advisor program means that incentives 

that used to be only viewable on their platform will now be consolidated to NYSERDA’s new 

portal. Participants who qualify for any incentives will be able to know on the Energy Advisor 

website, even if certain incentives meet different needs (!"#"$!%&#%'!(#)$'*+'$,-./.'#$/.-#$

#00!&!#%'$%+'1-+2$3+)$4.!2#-)$()"$!%&#%'!(#)$'*+'$)14)!5!6#$1,3-+5#)$'.$#&2#&'!&$4.!2#-)$7!22$4#$

(!#7+42#$!%$.%#$2.&+'!.%). Across the state (#8&215!%3$9.%3$:)2+%5) National Grid is budgeted to 

spend roughly $32.7 million on the Energy Advisor program between 2020-2025 and in that time 

is expected to save 15,438 MWh of electricity and 220,414 MMBtu of Natural Gas. 
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Sustainable Saratoga is a nonprofit organization that seeks to promote environmentally 

conscious practices in the city of Saratoga Springs. The organization has many initiatives that 

extend beyond energy efficiency, but since conception conservation of resources has been one of 

its key underlying goals. This report details interviews conducted with the organization's 

Executive Director, Wendy Mahaney. Mrs. Mahaney provided context on the county’s current 

efficiency goals as well as past projects and studies that have sought to curb the region's energy 

demand. Mrs. Mahaney also provided analysis on other local (and nearby) initiatives that seek to 

promote energy efficiency for residents who fall into varying and low-income brackets, such as 

the Affordable Housing Partnership (AHP). !

?*#$@00.-5+42#$;.1)!%3$A+-'%#-)*!, !

AHP is an organization based in Albany, New York that seeks to provide assistance and 

education to homeowners, home sellers and homebuyers. A specific part of the education 

services the AHP provides is energy efficiency consultation. For most residents in the region, a 

Comprehensive Home Energy Assessment is free and is used to highlight areas of a home that 

can be improved to lower utility bills and overall consumption. The AHP also has a list of 

approved Home Performance Contractors that can be dispatched to measure a home's energy 

performance. Kathleen Langton is AHP’s Energy Program Manager and provides aid to 

hundreds of New Yorkers seeking to increase their home’s efficiency.!

Past studies in Saratoga County!

>#'-.0!''!%3$;./#)$0.-$B%#-3C$B00!&!#%&C$0.-$9.7$:%&./#$A#.,2#D$@$=+)#$<'15C$.0$<+-+'.3+$

=.1%'C 

A previous capstone looked at weatherization and retrofitting of low-income homes in 

Saratoga county. The Capstone did a literature review of retrofitting and weatherization of 

residential homes and found five main hypotheses on why retrofitting has not been done to its 

full potential, these were: costs/benefits, awareness, workforce capacity, split incentive, and 

funding. The Capstone looked at three different organizations in Saratoga County to analyze 

their data tracking, services, and constraints. They did semi-structured interviews with directors 

from the weatherization organizations Weatherization Assistance Program (WAP), EmPower 
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information we collected in our Qualtrics survey by not only identifying energy efficiency 

improvement potential, but also examining health and well-being benefits. !

In a study published in >#%#7+42#$+%5$<1)'+!%+42#$B%#-3C$>#(!#7),$four clusters of 

barriers to the adoption of energy efficiency by households were identified: structural, economic, 

behavioral, and social barriers. The use of empirical data to determine specific properties of 

households, technologies, and policies is important for learning about energy efficiency adoption 

and policy success. Empirical data is the only concrete way to provide suggestions for policy 

intervention. Decision making theories can be used to shape the new structure of the model from 

intermediary to consumer. !

FGHIJHK$LM<$B%#-3C$B00!&!#%&C$A.'#%'!+2$<'15C !

In a 2014 study conducted by Optimal Energy inc. and paid for by NYSERDA sought to 

determine the State’s energy long term (20 year) efficiency potential across different sectors of 
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Research Design 

Based on our literature review, there is a lack of information and strategies to gauge 

consumer perceptions of home retrofits and energy efficiency appliances. Specifically in 

Saratoga County, there is a gap in knowledge of the geographic and socioeconomic distribution 

of homes that have already been retrofitted using incentives, and homes with the potential for 

incentive-based retrofitting. Both knowledge and information gaps make it difficult to assess the 

success of energy efficiency programs and incentives in Saratoga County, thus limiting the 

county’s energy efficiency potential. !

Our Capstone’s goal is to conduct an energy efficiency study of Saratoga County by 

identifying factors that motivate or deter different community members, varying in 

socioeconomic class and location, in engaging with current energy efficiency programs and 

incentives. This Capstone will gather a holistic data set from surveys, interviews, and past 

studies that will ultimately be used to make informed recommendations to state and local 

organizations to increase energy efficiency potential in Saratoga County. Our research team 

drafted three hypotheses based on our literature review. First, we hypothesize that there is an 

income-based disparity of people who are participating in energy efficiency programs and 

retrofitting their homes. Second, there is a lack of knowledge and education of existing energy 

efficiency incentives and programs in Saratoga County. Third, geospatial and socioeconomic 

trends from surveys can be utilized to increase energy efficiency in Saratoga County.  !

!

Study location 
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This Capstone’s area of focus is Saratoga County. Saratoga County has a population of just over 

229,000 with a population density of approximately 277.7 people per square mile (Section 4: 

Saratoga County Profile). Of the 94,400 households in the county, the average household has 

between 2-3 occupants and a medium income of about $84,000. The poverty rate of 6.17% falls 

below the national average of 10.5% (Census, 2020). In the county, 71.8% of residents are 

reported to own their own home (Data USA, 2020). The most densely populated areas of 

Saratoga County are in the city of Saratoga Springs and the town of Milton with a population of 

27,447 and 18,985 respectively. The least densely populated areas of Saratoga County are the 

village of Victory and the village of Round Lake with a population of 517 and 585 respectively.  

!

Qualitative Methods 

Interviews!
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B&B Plumbing and Heating. Contractors were chosen based on location, recommendations, and 

work with known organizations in Saratoga County.!

$

@,,-.(#5$=.%'-+&'.-)!

Q2.4+2$N7#22!%3$interviewee: Terry, representative. Global Dwelling is one of just nine 

NYSERDA approved contracting companies that conducts audits for the Empower and Assisted 

Home Performance programs in Saratoga County. Terry was able to explain how much work his 

company receives to do audit work. The requests for work piles up and Terry even said that they 

do not need to advertise their services to keep calls coming in. Terry was under the impression 

that there is a lack of NYSERDA approved contractors for two reasons. Fist, NYSERDA has a 

lot of red tape and so to adequately report work, a company pretty much needs a back office, 

which means paying for employees whose only job is to account for the work being done. The 

second reason is that energy audits are not easy to conduct and do not pay especially well. The 

audits required for the Assisted Home Performance and Empower programs are intensive and the 

NYSERDA payout has only decreased over time. !

<'+22/#-$+%5$<1% interviewee: Tod Stallmer, Owner and Founder. Tod’s company is another one 

of the nine NYSERDA contractors who is approved to do work for the Assisted Home 

Performance and Empower programs. Todd explained some of the intricacies that companies 

working with NYSERDA are forced to deal with and spoke to how he sees those added 

complexities as holding back other companies from seeking accreditation for state-sponsored 

incentive work. Todd also explained how many times, Empower work is focused on getting the 

customer the best savings possible, rather than making infrastructure changes like upgrading 

heating systems. The best retrofit, in terms of payback time, is to upgrade lights to LEDS. While 

this does save the end user money over time, the real goal of Empower is to get more homes heat 

pump ready.!

?-1#$E1!25!%3$A#-0.-/+%&# interviewee: Paul Mendel. We were unable to record our phone call 

with Paul, however he is an important contractor to discuss. Other stakeholders referenced us to 

Paul because he is a contractor who cares tremendously about home efficiency in the Capital 

region. Paul has been involved with the Building Performance Institute and is a member of the 
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their homes. The low-
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based on our survey’s ranking. When we decided to compare this again to measure which 

respondents were using energy audits, we saw more similar results. 

It is important to note that of our total respondents, only 16% reported to have received an 

energy audit. Of that 16%, the graph on the left is breaking up those respondents by income 

bracket and if they paid for their energy audits or received it for free audit. Like other trends of 

engagement, the highest income group is reporting to be the least involved with energy 

efficiency. The highest income bracket paid more than the two lowest income brackets (4.'*$

*.(#-!%3$O1)'$4#2.7$HY$.0$-#),.%5#%')$,+!5$

0.-$+15!')) but is significantly lower than 

the upper middle-income bracket before it 

which sits at 5% of respondents paid for an 

energy audit. We found that the upper-

medium income group was paying for more 

energy audits than high income group. Both 

the lowest income groups received roughly 

the same number of free audits (~17%).  

Reliability of Informational Sources  

We asked participants to 

rank the most important 

informational in terms of 

reliability for home energy 

efficiency and then 

grouped answers by 

income group. Overall, the 

most reliable source for 
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the middle-income groups. However, LI groups were the least likely to trust any other 

informational source except for friends, neighbors, and relatives. It was notably interesting that 

the LI group (<$66,800) trusted NYSERDA the least as a reliable informational source for home 

EE. In fact, LI groups were 20% more likely to rank NYSERDA last in terms of reliability. This 

is extremely counterproductive to the overall EE of Saratoga County because while LI groups 

stand to benefit the most from NYSERDA home EE incentives, they will not take advantage of 

those incentives if they do not trust NYSERDA.!

 

Audits 
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This can be done by creating a civic engagement program that will focus on creating 

energy auditors that are from within the community. These Auditors will participate in a program 

that focuses on college and high school age kids who have energy efficiency in mind. Young 

community members are the perfect fit for this role as they have a voice and make up a large 

group of potential participants. Potential auditors once within their community working will 

reach out through canvassing, energy fairs, and block parties. The face-to-face interaction will 

aid in filling the gap that we previously see when only spreading awareness through 

technological sources. The increase will not only aid in customer knowledge but similarly it will 

increase contractor’s knowledge. On top of effectively spreading awareness, creating energy 

auditors subsequently creates young environmental stewards who have energy efficiency in 

mind.  

Currently programs like ;#+'$</+-'$have started to use targeted marketing software to 

increase home EE. Catenis is a marketing tool that provides enhanced data analysis to enhance 

the understanding of residential market trends for electric heat pumps. This “fare data tool” will 

be used to analyze the participation and perception community members have of energy 

efficiency programs. Catenis will allow HeatSmart to focus its resources and time on more 

residents who are more likely to be valuable customers. The data tool will also point HeatSmart 

to what aspects of efficiency most motivate a given potential customer. Catenis is one example 

of a method for organizations to speed up how they interact with residents and find residents who 

will be more receptive to education about efficiency. Education of end users can be enhanced 

with better market tools but that is just one piece of the puzzle. 

Future Research!

Do energy audits really motivate the adoption of residential energy efficiency? That is the 

overarching question needed for further research. A new study should focus on looking at the 

data this report was able to pull together and attempt to get more numbers to prove whether 

Saratoga County is increasing total energy audits. If audits are increasing, what income group is 

engaging with audits the most? Are the wealthiest residents in the county continuing to pay less 

mind to efficiency than other income brackets? We were able to show a correlation between 

audits and home upgrades, but is there more to this story? !
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