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EXECUTIVE SUMMARY
The American Recovery and Reinvestment Act of 2009 included funds allocated to investment in
energy-efficient home upgrades. Programs across the country have been created to distribute these
funds and implement upgrades, including the Worthwhile Investments Save Energy (WISE)
program in Chapel Hill, North Carolina. The program has as of yet been available to homeowners
only, but the town is expanding the program to include renters. There are obstacles, however, to
aligning the costs and incentives when upgrading rental properties. Considering the large share of
rental properties in the community, there is potential for a significant amount of energy and money
to be saved.
This report presents research on the Chapel Hill rental market and the possibility of including it in
the WISE program. Census data provided the information to create a profile of renters and rental
properties to help predict the success of such a program. We conducted interviews with a small
convenience sample of renters and property managers to gauge general interest in investment in
energy efficiency. We also recorded a home audit. The video captured may used as an educational
tool for the public on the process of a WISE program home audit. The data and subsequent
conclusions suggest that while tenants are interested in energy efficiency measures in the housing
sector in theory, many are not willing or able to take on some of the burden of the costs in
achieving energy efficiency in their homes.
Future paths for research include ways to coordinate WISE program subsidies with funds from the
Weatherization Assistance Program, the Neighborhood Energy Retrofit Program in Durham, NC,
or other grants that could reduce costs to renters and landlords. To encourage participation
amongst landlords and their tenants, the WISE program should create a way for renters to see
exactly how much they would be saving in utility bills, whether through theoretical calculations or
based on previous participants’ experience. Due to limited resources, this project was able to
interview a small sample of renters and one property manager; additional future interviews or
surveys would be helpful to predict the possible success of the program.
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CHAPTER 1. INTRODUCTION
1.1.

Green Rentals Capstone Team

The Green Rentals team is an assemblage of Environmental Studies and Environmental Science
majors and minors and Sustainability minors from the University of North Carolina at Chapel Hill.
The capstone is a team project that focuses on a client and an area of research. Our capstone team’s
goal this semester was to explore the rental market of Chapel Hill in the hopes of implementing the
town’s popular home-retrofitting program to rental properties. As students of UNC’s Institute of
the Environment, we hoped to assist town officials in collecting information about town
demographics and residents’ opinions to help the town encourage sustainability. In order to
provide recommendations for the transition, we conducted interviews and collected rental data
about the Town. Below is an introduction to the program and similar studies in towns of similar
makeup. Following that are the team’s findings and analysis.

1.2. WISE program
The Worthwhile Investments Save Energy (WISE) program in the town of Chapel Hill, NC is an
energy efficiency program open to homeowners who occupy single-family detached homes within
the city limits. Interested homeowners must apply to receive the grants. If approved, pre-qualified
contractors conduct an audit, perform home improvements, and provide recommendations for
improving the energy efficiency of the house. The improvements are intended to result in reduced
energy consumption and greenhouse gas emissions and ultimately lower utility bills of the home by
providing at least 15% in energy savings. Some common improvements include lighting upgrades,
replacement of inefficient appliances, and duct sealing and repair. A subsidy is then alloted to
participants to apply towards renovation, reducing the installation costs by 20-40%. Presently, the
maximum subsidy allowable is $1,500 per household.
This program is made possible through funds allocated to the U.S. Department of Energy by the
American Recovery and Reinvestment Act of 2009. Aside from the environmental incentives, the
program looks to create jobs and establish retrofit markets in towns across the country while
developing a local home and building retrofit market.1
The main obstacle in the implementation of a WISE rental program is the split incentive between
renters and landlords. Essentially the split incentive makes itself apparent in the dollars spent and
saved. The owner shoulders the capital costs for renovating the residence and its amenities, while
the renter pays the operating costs, or utility bills. The owner has no obvious incentive to invest
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"Chapel Hill WISE Homes & Buildings Program." The Town of Chapel Hill. 2011. Web. 10 Nov. 2011.
http://www.townofchapelhill.org/index.aspx?page=1666.
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upfront in improvements that will reduce the utility bills of the renter.2 Conversely, renters have no
incentive to invest in upgrades to a building they may soon vacate.3 This split incentive makes it
difficult to estimate the payback period of energy-efficient upgrades, a significant factor in the
decision to invest in improvements by both landlords and renters.4

1.3. WAP and other programs
In researching the WISE program and its possible application to the Chapel Hill rental market,
another aspect that must be taken into account are the other programs that work to make rental
properties more energy-efficient. One such program is the Weatherization Assistance Program
(WAP), which “enables low-income families to permanently reduce their bills by making their
homes more energy-efficient.”5 The WAP is funded by the U.S. Department of Energy, which
distributes capital to state governments to use in their own programs. The funding goes towards
funding “a network of local community action agencies, nonprofits,” and other organizations that
provide weatherization services.
During the past 33 years, WAP has provided weatherization services to more than 6.4 million lowincome households nationwide. The services that WAP provides are free of charge for low-income
families and, on average, households obtain a reduction of about $437 in annual energy bills. The
weatherization measures that the WAP pursue are wide-ranging, from heating and cooling systems
to electrical systems, to electricity-consuming appliances. Because of a limit on funding available,
the average expenditure per household for the WAP program is around $6,500, meaning that only
the most cost-effective measures are taken when the weatherization measures are performed. Also
included in the WAP protocol is a safety check of the household. If it can be used to improve
energy efficiency, anything hazardous is repaired within the allotted per household budget.
The mission of North Carolina’s Weatherization Assistance Program is “to improve energy
efficiency, household safety, and educate the public about maintaining energy efficiency.” The
program provides services for more than 3,000 families annually. The program focuses primarily
on the elderly, disabled, families with children, high energy users, and the energy burdened. The
NC WAP is designed with the intent of enabling North Carolina citizens to be “warm in the winter,
cool in the summer, and safe all year long.” 5 A key aspect of NC WAP that makes it particularly
interesting with regards to this project is that the homes do not have to be owner-occupied.
2

Bashford, Kate. Energy Efficiency in NYC: The Problem of Split Incentives. The Sallan Foundation, 2007. Web. 27
Nov. 2011. http://www.sallan.org/Snapshot/2008/04/energy_efficiency_in_nyc_the_problem_of_split_incentives.php.
3
Williams, Beth E. "Overcoming Barriers to Energy Efficiency for Rental Housing." Thesis. Massachusetts Institute of
Technology, 2008. Iowa Association of Municipal Utilities. Web. 27 Nov. 2011. http://www.iamu.org/services/
electric/efficiency/Attachment%20C%20Overcoming%20Barriers%20to%20Energy%20Efficient%20Rentals.pdf.
4
Williams, Beth E.
5
"Weatherization and Assistance Program." Weatherization and Intergovernmental Program. U.S. Department of
Energy, 25 Apr. 2011. Web. 10 Nov. 2011. http://www1.eere.energy.gov/wip/wap.html.

7

In order to provide maximum efficiency for the WISE program in the rental market, other programs
that offer weatherization services for rental properties must also be researched and compared so
that programs do not interfere with each other but instead complement one another so that more
homes become energy-efficient. WAP focuses mainly on low-income families and the alleviation
of the burden of energy bills on these people.
After researching the WAP program, we drew several conclusions that apply to the WISE program
and its potential success in the rental market. The first: weatherization and energy efficiency
programs can work in the rental market. The separation between renters who pay the utility bills
and reap the benefits of the WAP program and the landlords who own the homes and share less of
the benefits of the WAP program can be remedied and overcome. It also tells us that there are
programs in place that focus on energy efficiency in low-income areas. One plan of action that can
be drawn from this point is to use a WISE-rentals program to target rental properties in more
affluent areas. When used together, the WISE-rentals program and WAP have the potential to
provide services across the spectrum of income levels and enable a broader range of people to reap
the benefits of energy efficiency.6 Research has been conducted into energy-efficiency program
promotion in rental markets in other parts of the country to gauge the level of interest in and likely
success of such programs.
1.4. Boulder Energy-Efficient Rentals Study
Our team researched a similar project conducted in Boulder, Colorado, home to the University of
Colorado, as a guide for interview questions and to consider what conclusions can be drawn about
student renters. In the study, researchers worked to create a profile of Boulder landlords and
renters. From this information they drew conclusions about the best way to overcome the split
incentive and create a market for energy-efficient homes, especially among students. The
researchers concluded from focus group discussion that among landlords, environmental concerns
alone were not enough to induce investment in home upgrades. From the student surveys, they
found that the majority of respondents ranked energy costs a 4-5 out of 6 on a scale of importance
(1-6), and 45% of respondents would likely rent a green-certified residence. These conclusions
were based largely on the fact that the renters paid energy bills separately from the rent.7 Similarly,
in our qualitative interviews (analyzed in detail later in this report), 85% of renters reported paying
energy bills separately. The Boulder project recommended implementing a green-certification
program directed by the town, as well as an educational and marketing campaign.8
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CHAPTER 2. MATERIALS AND METHODS
To determine the feasibility of a Chapel Hill WISE program for renters, we first created a profile of
the Chapel Hill rental market. Considering the very small amount of information available on
specifically Chapel Hill renters, we started with the American Community Survey from the U.S.
Census Bureau. From this data we were able to compile relevant information about residences and
renters. We compared this data with that of other university towns and national data. By gaining
understanding of the rental market in Chapel Hill, we began to consider whether a WISE program
would be successful. The Boulder, CO project described above was also helpful in designing and
analyzing our research.
We had the benefit of GIS-based maps of likely rental properties in Chapel Hill. This data helped
us target residences where we might conduct qualitative interviews with renters. From the
interviews, we were able to draw preliminary conclusions about the rental market in Chapel Hill,
including attitudes about energy efficiency and willingness to participate in the WISE program.
Qualitative interviews with renters gave us an initial idea of the relevance of energy efficiency in
their everyday lives and when shopping for a rental property. An interview we conducted with a
property manager helped us gauge the level of interest in upgraded properties by potential renters.
A guided home energy audit was an opportunity to both learn more about the retrofit process and
record an educational tool to encourage participation in the program and demonstrate how to save
energy in the home.

2.1 Census Data
To begin to analyze the renter profile of Chapel Hill, our team met with Michele Hayslett, the Data
Services Librarian at UNC’s Davis Library to learn how to search for relevant U.S. Census data.
Using the Social Explorer site, we were able to compile and compare data about renters and rental
properties in Chapel Hill, the U.S., and other towns across the country with comparable
populations. The American Community Survey (ACS) estimates from 2005-2009 provided the
data necessary to make figures.
The ACS differs from the U.S. Census in that the data are estimates over one-, three-, or five- year
periods that are meant to give information on how Americans live, including social, economic, and
housing data. This survey replaces the long form of the traditional decennial Census. It provides
all interested parties—both public and private sectors--with more detailed statistics about even the
smallest communities in the nation9. The Census Bureau contacts three million housing units for
9
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this survey every year, although only two million responses are finally counted. Some critics of the
survey claim it is an invasion of privacy, but the information is confidential and the statistics are
essential in distributing federal money. The hope is that this annual survey of smaller samples of
the population will make results more timely and current.10 The five-year data used and presented
here were collected from January 2005 until December 2009 from areas of “any population size.”11

2.2. Rental Identification
The Town of Chapel Hill has made tax records and interactive GIS maps illustrating the parcels
available to the public for research and manipulation. Upon beginning this project there was an
issue with identifying rental properties. The team decided to match tax records to their respective
parcels and mark the ones with differing addresses (property location vs. mailing address) as likely
rental properties. The GIS tool was then going to serve as a tool to compile maps for distribution
and to better determine the parcel’s location. Fortunately it came to our attention that another
member of the WISE team, graduate intern Aspen Price, had compiled a significant amount of this
data and was willing to share it with us.
Ms. Price delivered her data via our University’s network to the Blackboard environment for our
course. The data was compressed in a zip file and GIS-ready. The maps were already compiled and
complete with several layers and shapefiles: street names, parcels, Census Blocks, square footage
brackets, and age ranges. Also, the geodatabase provided was used to compile the maps attached to
this report. Aspen further provided some analysis of the data and identified target areas most likely
to provide relevant data and useful findings.
In the Town of Chapel Hill, we focused on five neighborhoods. Ms. Price passed on an excel
document that broke down each neighborhood by rental population and provided many of the
streets that made up the neighborhoods. The Green Rentals team targeted the following
neighborhoods: Northside, Davie Circle, Elkin Hills, Cameron-McCauley and Culbreth Park. Using
ArcGIS and the ARCMap 10 database, ten to twenty addresses per neighborhood were selected for
interviews. This large sample was taken from each neighborhood in hopes that we could complete
two to three interviews per section, resulting in a total of at least ten interviews of renters in Chapel
Hill. The data was partitioned into neighborhoods to ensure that our targets, although a convenience
sample, were as representative as possible of the mixture of students, long-term renters, and various
income levels that inhabit Chapel Hill. Originally the green rentals teamed planned upon
categorizing the rental properties by energy systems but that information is not publically available
and our convenience sample was not large enough to provide any meaningful results. We were also
10
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unable to find housing size structure in the census data that would allow us to produce an accurate
housing size characterization. However maps were generated illustrating the ages of the structures
in several Chapel Hill neighborhoods using the data provided by Ms. Price. These maps are found
in Appendix C. Graphs of the average age of homes in Chapel Hill follow are presented in Figure I
(page 11).

2.3. Audit
The WISE program offers a home performance assessment to eligible Chapel Hill residents. The
contractors who work with the town of Chapel Hill on the WISE program conduct the audit and
perform the upgrades.
Two members of the Green Rentals team observed a mock audit of a rental property. The audit was
conducted by Sundogs Solutions, Inc. To better understand the audit process, one of the members
of the team took footage of the audit and included this in an edited documentary for educational
and public awareness purposes. The footage was shot with a camera on loan from the UNC School
of Journalism and Mass Communication, and the footage was edited using FinalCut software in
Carroll Hall.
2.4. Interviews
Initially, our team intended to conduct a survey involving many renters to gauge interest in a WISE
rental program. Unfortunately, there was no feasible way to carry out such a large survey
considering our limited resources and the time and money required to design a survey and sampling
frame and administer and analyze surveys. Thus, we altered our survey to serve as interview
questions meant for a convenience sample of renters and landlords. Our questions were reviewed
and revised by Aspen Price, Christine Boyle of the Environmental Finance Center, and the
Sustainability Officer for Chapel Hill, John Richardson. Upon revision and prior to conducting
interviews, our team applied for certification through the Institutional Review Board (IRB) for the
University of North Carolina at Chapel Hill. This task required us to clearly define our research
project's focus, goals, methods, audience, and how we planned to generalize the information
collected. Upon receiving certification and validation of these aims, we were able to begin
conducting our analysis.
Our team interviewed 13 renters, one auditor, and one landlord/ property manager. The interview
with the auditor was used for informational purposes as well as in a documentary for educational
purposes. We contacted 6 landlords/ property managers and received one response. For renters, we
followed the plan detailed above under rental identification. We sampled five neighborhoods by
going to the doors of identified renters and asking to interview one of the renters. We acquired 13
interviews, recording 11 by audio recorder and 2 by video camera. We asked for permission for
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each interview and had consent forms (Appendix A.1.) signed by the renters that agreed to be
videotaped. The audio responses of all 13 renters were transcribed, with key phrases shown in
Appendix B.1. The interview questions are available in Appendix A.
Since our results are based on a convenience sample, the conclusions drawn cannot be generalized
to other locations, or be used to represent all renters in Chapel Hill. The census data shows that a
large portion of the town are students and therefore more likely to be renters. Thus, it was not
surprising that our interviews were conducted mostly with students, especially since we found that
older residents were less likely to agree to be interviewed. Our results and conclusions are based
mainly on data and opinions obtained from student interviews, although this is still relevant
considering that many renters are students.
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CHAPTER 3. RESULTS
3.1. Census Data
The data found in the American Community Survey was compiled and organized into the table and
figures below. An initial statistic found to help characterize the rental market was the age
distribution of Chapel Hill. We compared this data to the distribution of other university towns as
well as a control, Gaithersburg, MD. Figure 1 illustrates the high proportion of college-aged
residents in the university towns compared to the population in Gaithersburg, which is shifted to the
older age range. Thus, we can assume that many of the renters in Chapel Hill and these towns are
students.

Figure 1 Age Distribution in Chapel Hill and 5 other towns with significant university populations, as well as a
town with a similar population to Chapel Hill, Gaithersburg, MD. From American Community Survey 5-Year
Estimates 2005-2009

Table 1 gives the figures for housing tenure in Chapel Hill, with percentage of renter-occupied
units slightly higher than owner-occupied units. It also shows the median year built of all units in
Chapel Hill and the U.S. See Appendix C for GIS-generated maps of likely rental properties and
relative location and age of buildings.
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Table 1 Chapel Hill Housing Data Compared to National Data, from American Community Survey 5-Year
Estimates 2005-2009

Chapel Hill, NC
United States

Number of
OwnerTotal Units
occupied
20,174
9,190
112,611,029 75,320,422

Renteroccupied
10,984
37,290,607

% Renteroccupied
54.4%
33.1%

Median Year
Structure Built
1981
1974

Figure 2 shows the types of housing units of both owner- and renter-occupied units. The horizontal
axis describes other housing structures in Chapel Hill, including both detached and attached units.
The attached units may range from one to 50 or more attached units. The structure targeted by the
WISE program, the single-family detached unit, makes up more than 40% of the structures in
Chapel Hill. Although many of these are likely owner-occupied, there may still be a significant
percentage of renters within this segment.

Figure 2 Housing units by type of structure in Chapel Hill, NC and U.S. from American Community Survey 5year estimates 2005-2009

Figures 3 and 4 show housing tenure in Chapel Hill and in the U.S. While Chapel Hill is home to
slightly more renters than homeowners, data show that the percentage of homeowners is more than
twice that of renters for the country as a whole. This large share of renters in Chapel Hill is likely
due in part to the presence of the university, as well as two neighboring universities within 25
miles.
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Figure 3 Housing tenure in Chapel Hill, NC from American Community Survey 5-year estimates 2005-2009

Figure 4 Housing tenure in Chapel Hill and U.S. from American Community Survey 5-year estimates 2005-2009

Figure 5 shows housing tenure in Chapel Hill and five other towns with colleges of similar size to
UNC. The towns selected to compare were Bloomington, IN (Indiana University), Mount Pleasant,
MI (Central Michigan University), Burlington, VT (University of Vermont), Charlottesville, VA
(University of Virginia), and Morgantown, WV (West Virginia University). As described above, a
control town of similar population, Gaithersburg, MD, was included to show the difference a
university population can make in the number of renters and owners.
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Figure 5 Housing tenure in Chapel Hill and 5 other cities with significant university populations, as well as a
non-university town with similar population: Gaithersburg MD. From American Community Survey 5-year
estimates 2005-2009

The energy segment of the utility bill is one of the main targets of the WISE program, as simple
sealing and insulating can greatly reduce the escape of hot or cold air from the home, thus reducing
fuel use and costs. Figures 6 shows the heat sources used in Chapel Hill compared to national data.

Figure 6 Heating fuel use in Chapel Hill and US from American Community Survey 5-year estimates 2005-2009
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Gas and electricity make up almost all energy use in both Chapel Hill and the nation, with most of
this energy going to heating and cooling the home. Solar energy is barely represented in Chapel
Hill at 0.1%, and does not register in U.S. data. Figure 7 shows gross rent as a share of income.

Figure 7 Chapel Hill gross rent (rent+utilities). From American Community Survey 5-year estimates 2005-2009

Figure 8 shows gross rent as a percentage of household income. In Chapel Hill, more than 40% of
rental households set aside more than 50% of their income to rent. In the U.S., percentages are
shifted slightly left, with most paying rent that represents about 10-30% of their household income.
This figure implies that renters in Chapel Hill have less money to invest in improvements than in
many other cities around the country since more of their money is already going to paying rent. On
the other hand, Chapel Hill renters may be more interested in lowering this gross rent, which
includes utility payments, to decrease the proportion of their income going to rent.

Figure 8 Gross rent as % of income in Chapel Hill and US. From American Community Survey 5-year estimates
2005-2009

17
Overall, one of the main obstacles facing the success of the WISE program is the cost to renters and
landlords. Renters would be investing in a home that they do not own, while landlords might have
to increase rent which would discourage possible tenants. Figure 9 shows the annual household
incomes in Chapel Hill and the U.S. While Chapel Hill shows a similar pattern of an increased
proportion of the population in the range of $50,000-$100,000/year, there are also significant
differences at the extremes of the income spectrum. Chapel Hill has a significantly larger share of
the population in the less than $10,000/year and greater than $200,000/year range. This upper
section of the population might have more disposable income to invest in such energy-efficient
upgrades, although they are less likely to be renters. The lower income group is most likely
students and while they would be less likely to invest, they would stand the most to gain from such
improvements that would save them utility costs. Finding a way to decrease the upfront costs to
this lower income group, who are also more likely to be renters, could increase participation and
ultimately money and energy.

Figure 9 Household income in Chapel Hill and U.S. in 2009 inflation adjusted dollars from American
Community Survey 5-year estimates 2005-2009

Once again, Chapel Hill shows a significant difference from national data in household incomes
below $10,000/year, probably due to the large student population. From Figure 3, we see that only
Gaithersburg, MD has a greater share of owner-occupied housing than renter-occupied housing,
while the university towns all have more renters than owners. This makes sense when compared to
the conclusions drawn from the household income graph—a town with a large proportion of lowincome households will have fewer homeowners and more renters and is also indicative of a large
student population. A WISE program geared toward renters, and thus lower-income and student
residents, will allow the renters that most need to save money to lower bills. These properties are
likely less well maintained and will also benefit the most from energy-efficient upgrades.
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3.2. Rental Identification
The maps shown in Appendix C show five distinct areas of Chapel Hill and the likely rental
parcels. The colors indicate the age of the structure. From these maps, addresses of possible
rentals were obtained and used to conduct interviews. Rentals were determined to be the most
prevalent in the Northside and Cameron-McCauley neighborhoods with 68% and 70% rentals
respectively. The rental properties were generally located within a mile-and-a-half of UNC Chapel
Hill, indicating a high student presence. It also may indicate a short rental horizon. This is a major
concern for WISE, as students lack disposable income, and possibly the will and the ability to
invest in making their home more energy-efficient. Neighborhoods like Elkin Hills and Culbreth
Park, 36% and 32% rental properties, respectively, might be a better target. They are farther away
from campus, which indicates a lighter student presence. These might be better areas for WISE to
target. Further market research is required on this area to provide better insights into the rental
makeup. The percentages referenced above were provided by the Town of Chapel Hill and WISE
graduate intern Aspen Price; the table is below.

Figure 2 Chapel Hill Rentals by neighborhood. Data provided by WISE intern and Town of Chapel Hill.

3.3. Interviews
After the interviewing process was completed, each of the fourteen interviews was transcribed. The
group then combed through the interviews looking for themes, which we identified with color
coding for various themes determined in advance and during coding. Each interview was coded by
two people, and the similarities and differences in coding were analyzed and reconciled. Once this
was completed, the recurring themes were picked out and developed into the narrative analysis.
Some of the patterns looked for were statements dealing with money/financial savings, energy
saving techniques, environmental effects, market/competition, personal preference, estimated
length of living in the rental, and basic energy tactics. This color coding process yielded several
interesting themes.
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One of the most dominant recurring themes in the interviews involved the financial motivation of
the renter when deciding how important the increased energy efficiency was that a program like
WISE could bring to a household. The majority of renter interviewees (11 out of 13) stated that
they would be willing to accept increased rent-costs if the increase was offset by the savings in
utilities. The remaining two expressed concern over the potential savings increased energy
efficiency could provide, and preferred to keep the rent low. Results were mixed on the level of the
increase in monthly rental costs considered acceptable by renters; four stated they would be
comfortable with a $10-50/month increase, two to a 20 dollar increase, three with an increase of
less than ten dollars, and four did not specify a dollar amount, but were agreeable to rent increases
as long as they broke even (factoring in utility savings). Ultimately, financial concerns seem to be
central to the renters’ stated interest in supporting and living in a WISE-certified home.
Another pattern found in the interviews of the renters regarded energy conservation habits. When
questioned about what actions they currently undertook to conserve energy, most of the responses
were fairly similar. Eleven of the thirteen stated that they regularly performed activities such as
waiting until they have a full load to do laundry/dishes, turning off lights and appliances when not
in use, and unplugging appliances when they are not in use. Several renters actively mentioned that
energy conservation does not often enter their minds, and that beyond the simple measures
mentioned above little other action is taken. The two other renters, in addition to performing the
aforementioned activities, minimized heating use in the winter by wearing more clothes. In general,
it seems that renter attitudes towards energy conservation are based on convenience, in the sense
that they will conserve energy as long as it does not cause too much discomfort/inconvenience.
Evidence of personal preferences and consciousness of environmental effects as motivations in the
renters’ decision-making process was surprisingly lacking. Only two of the thirteen renters
expressed personal interest in energy-efficient homes as a motivator, and only one explicitly
mentioned decreasing environmental costs as a primary motivator to living in a WISE-certified
home. The lack of evidence emphasizes the priority of finances in renter decision-making, although
it should be pointed out that most of the renters did express an increased interest/preference in an
energy-efficient home so long as it fit their financial criteria.
Although only one interview of a property manager was completed, the data offered within the
interview correlated well with the information gathered in the interviews of the renters. His
statement that far more people inquire about the utility costs than about the energy efficiency of
homes when looking to rent fits with the importance of finances emphasized in the renter
interviews. Furthermore, his statement that an energy-efficient home is generally more marketable
than a less efficient one—but only if the costs break even for the renter, is supported heavily by the
data gathered in the other interviews. Given that the financial criteria are met, the property manager
believes that energy-efficient homes would have a competitive edge on the rental market.
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It is important to keep in mind the small convenience sample of renters when analyzing the data
offered by the interviews. Twelve of the thirteen renters were college students, and the one nonstudent lived with students. Only three of the 12 characterized the annual household income as near
or above the local mean level of $50,000, and of the three, only the non-student existed on a fully
independent income (with no parental assistance). Furthermore, eight renters stated they were
planning on living in the home for less than a year, while the other four expected to stay between
one and two years. While turnover rates in renting households are variable, it is likely that students
do not offer the perspectives of longer-term renters.

3.4. Audit
Two student members of our team and the capstone instructor were fortunate enough to be invited
on a Home Performance Assessment courtesy of Sundogs Solutions and WISE staff member Nora
Barger. Sundogs Solutions is a company based in the Triangle that performs energy audits and
retrofits homes. Photos from the audit can be found in Appendix D.
We began by examining the outdoor features of the home. The auditor was concerned about water
draining from the roof too close to the foundation. He suggested that the gutters need to be cleaned
often and drain at least four feet away from the home. He explained that part of what is necessary in
his job is making sure the house is fundamentally sound in the case the company upgrades and
retrofits the home. Under the house he checked for noticeable duct leaks. A vapor barrier is
recommended under the house to prevent moisture from getting under the foundation and cold air
coming up into the house.
Next, we toured the garage and examined the water heater and dryer fan coming from the kitchen.
The first thing he checked was how well insulated the windows were. Replacing windows may cost
a bit more than other retrofits, but often the newer insulated windows can pay for themselves in as
little as two years (not to mention that one can include that cost in a home valuation). The windows
in this home had just been replaced a few years earlier, so the auditor was not concerned with them.
The ceiling of the home was inspected, as well as the corners of the walls. In this house there were
many tiles which had tiny gaps between them. These gaps may look insignificant, but if one was to
add up all the gaps in the ceiling it would come out to be something of a large hole from which air
can escape. In the kitchen, he checked the age of the appliances, which he inspects and discusses
with the homeowner about future replacements. Sundogs always suggests Energy Star appliances,
which can drastically reduce home energy costs, to replace a failing appliance. Moisture levels and
fan outputs were then checked in the bathroom. Often he finds fans that are not insulated at all,
which essentially turns into a hole in the ceiling through which expensive air escapes. He also
checked that the moisture seals around the tub are serviceable to prevent moisture leaks.
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The entire attic was checked for insulation levels and gaps in the ceiling. The auditor said he
always suggests a thicker type of insulation considering the small cost-to-value ratio it could
provide. Many homes in Chapel Hill were built in the 1950s and often contain worn-out insulation;
a quick fix such as this could save hundreds of dollars over time. He found that the bathroom vents
pushed moisture into the attic instead of outside the house, which could damage the structure over
time. The last thing we checked was the attic door insulation, especially around the cracks. The
door did not close all the way, which would let warm air escape from the level below. He always
suggests insulating the attic door and sealing any gaps, which is extremely cheap and can even be
done by homeowners themselves.
The auditor set up the blower door, with which Sundogs can determine how drafty a house is based
on fan pressure and square feet of the house. The more the fan blows, the more air the fan can suck
out of the house, which indicates how drafty the house actually is. Finally, we walked around with
a heat camera, which allowed the auditor to see any holes in the insulation. As expected, the attic
and bathroom fans appeared on the camera quite clearly. This mock audit vividly demonstrated that
there are numerous small, relatively inexpensive fixes that homeowners and landlords can perform
themselves to start saving money almost instantly.
During our research, our team found a government website (http://hes.lbl.gov/consumer/) that
allows users to input information about their home to see the most cost effective upgrades they
could perform. This could be used in addition to a home inspection by an auditor to increase
energy efficiency. The Virtual Home Energy Saver Audit analyzes a large amount of specific data
(the climate of the region, the average cost of energy bills, the number of occupants in the house,
the foundation type, amount of insulation, etcetera) in order to provide a detailed prediction of what
improvements can be made to a home. Homeowners use this site to determine the payoffs from
investing in upgrades and we believe it could be an essential tool for landlords in order to maximize
utility savings. Part of the problem our team has encountered is that we feel that some landlords
may not know what they could do cheaply and by themselves to upgrade their properties. There is a
wealth of information pertaining to educating people about what they can do themselves as well as
various advice columns. This website has numerous tools that could help landlords weigh upgrade
options and make the decision making process easier.
The team’s website includes this and other useful links to more virtual home audits and energysaving tips. The EPA has a simple household emissions calculator that focuses on ways to reduce
your home’s greenhouse gas emissions by looking at household energy use and automobile use.
Consumers Power, Inc. also has a home energy calculator withh useful information about energy
use and cost of operating simple home appliances. The Department of Energy and Clean Energy
Durham have lists of simple household changes that renters themselves can make to improve their
home efficiency. These sites are on our website, www.chapelhillwise.wordpress.com, along with
results from our project that we hope will be interesting and useful to Chapel Hill residents.
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CHAPTER 4. CONCLUSION
The months of outside research and brainstorming described above have led us to make the
following conclusions.
In a town such as Chapel Hill with a large population of students and short-term renters, finding a
low-cost way to fund retrofitting is crucial to its success. Among this population, which is a large
portion of local renters, low prices are crucial to increasing advocacy for and participation in the
WISE program. From our surveys we gathered that these renters would want cheaper utilities that
either balance out with more expensive rent or potentially increase no more than $10/month. This is
obviously very limiting in terms of landlords’ financial flexibility and means that while students
may be interested in having more environmentally friendly homes they are not interested in taking
on much additional cost. This leaves the choice and responsibility of retrofitting almost solely to
the landlords.
While our research provided valuable information on the opinions of many student renters in the
area, further research into other portions of the market is crucial in order to better advise the town
on this matter. Our surveying method did not seem to be very effective because going door-to-door
did not yield many responses, especially from non-students. In order to fix this problem a different
surveying method would need to be utilized to gather more information from other renters in the
community. This population is likely to have a greater impact on the implementation of the WISE
program than students since they will likely remain in their rental properties for longer periods of
time, and thus have a greater vested interest in the economic and environmental benefits of their
home’s energy use.
Given the information we’ve gathered, our recommendations to the town would be to further
investigate the opinions of local landlords and renters, particularly non-students, as they will be the
people with the greatest potential of investing in the WISE program. Passing on the upfront
additional costs of the retrofit to student renters doesn’t appear to be a viable option, so landlords
will need to understand the incentives that the program can offer them in terms of greater
marketability of their properties and potential long-term financial savings. While the application of
the WISE program to rental properties initiates a few complex problems, further research and
testing may still prove successful and profitable for certain groups of the rental population.
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CHAPTER 5. RECOMMENDATIONS
With the given time, access, and personnel limitations, we were not able to do all of the research or
make all of the contacts that may be necessary to gain a complete understanding of the potential for
the WISE Program in Chapel Hill rentals. One of the limitations that was encountered was the
small sample size of our interviews. We would recommend that further interviews could be done
in order to get a larger sample that is more representative of the total population of Chapel Hill
renters. Also, because landlords were more difficult to contact and set up interviews with, future
effort could be made to conduct more interviews with that key piece of the rental equation. One
recommendation for future research that can be made from the interviews that were conducted is to
find a more specific figure or equation for savings that can be given so that renters can have a true
understanding of the money that can be saved in utility bills. Based on our interviews, most of the
renters would not be in favor of paying more for a WISE-certified rental unless they knew the exact
amount that was going to be saved in utility payments. Because landlords seemed reluctant even to
communicate about the program, researching potential federal and state financial incentives, such
as the Residential Energy Efficiency Tax Credit, could be beneficial in gaining their interest and in
helping remove one of the primary obstacles to retrofitting/upgrading energy efficiency: the costs.
Research into government credits and subsidies would also minimize the strain on the WISE budget,
allowing for the program to be available to more homes.

Another recommendation that we have for the town of Chapel Hill is to check into other methods
of saving money through more efficient resource use. One of the main methods that we thought
about was the conservation of water using more efficient, low-flow shower heads and toilet
fixtures. The town could provide energy-efficient water fixtures to landlords for discounted or
subsidized rates. We would not necessarily recommend that each landlord replace their current
fixtures immediately, but that each uses more efficient fixtures as replacements are needed.
OWASA and Duke Energy provide energy saving fixtures. Duke Energy provides energy-efficient
light bulbs for free to their customers. Small measures like these all add up.
In order to find the proper niche that the WISE program can fill in the rental market, further
research should be done into similar programs. As discussed earlier, the Weatherization Assistance
Program could be an option to be explored further, as well as Durham’s Neighborhood Energy
Retrofit Program and other programs that have the same goals. These programs may be studied to
find possible successes and failures of the WISE program and also to use as supplementary to the
WISE program in the Chapel Hill rental market.
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APPENDIX A. SURVEY
A.1. Interview Information Sheet
Examining the Possibility of Expanding Chapel Hill's Worthwhile Investments Save Energy (WISE)
Program to Rental Properties
Purpose: We are an undergraduate student team (ENST 698) investigating for the Town of Chapel Hill
the various opinions, barriers, and opportunities associated with expanding the WISE (Worthwhile
Investments Save Energy) retrofit program to rental properties. Your participation will assist the Town
of Chapel Hill in deciding how to provide environmentally and economically efficient benefits to the
rental community.
Background: The WISE (Worthwhile Investments Save Energy) program in the town of Chapel Hill is
an energy efficiency program for homeowners. Prequalified contractors conduct home audits and
perform the improvements. Subsidies are given to lower the cost of home improvements with the goal
of at least 15% energy savings per home.
Rentals make up a large proportion of the housing market in Chapel Hill due to the presence of the
university. This assessment of the rental market will help us to make a recommendation for
implementing a rental branch of the WISE Program.
Surveys and Interviews:
We will be using surveys to gain a wide variety of information from both renters and homeowners.
These questions will be used to gain a general understanding of renting demographics, the
competitiveness of the renting market, personal opinions, and barriers to the expansion of the WISE
program. Your responses to these questions will be kept anonymous.
We also plan to film a select number of interviews in order to get more specific, qualitative information.
These interviews may be quoted in public presentations or used for a documentary to be put on the
Town of Chapel Hill’s website.
Conclusion: By studying the current market structure and demographics of Chapel Hill we will gain a
general understanding of the rental market that the WISE program is hoping to target. Further
investigation into public opinion and specific economic and environmental incentives will give us new
data to present on the potential of implementing retrofitting program to renters. By presenting this data
in the form of graphs, a short documentary, and a summarizing recommendation we hope to wisely
advise the Town of Chapel Hill on the issue of expanding the WISE program to the local rental market.
Your assistance in this project is greatly appreciated.
Informed consent:
If you agree to participate in this interview:
 You may stop at any time
 You may decline to answer any question
There is no know harm or benefit to you from participating in this interview process.
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A.2. Property Manager Questions
1. Have you seen any interest from your renters in energy-efficient and/or retrofitted homes?
2. If so, how much would renters’ interest affect your approach to energy efficiency in your homes?
3. Do you feel like advertising energy efficiency in your properties would give you a competitive
advantage in the rental market?
4. Similarly, would you be more inclined to advertise/market energy-efficient homes if your
competitors were to do so?
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A.3. Renter Questions
1. Select all categories that apply to you:







Student full-time
Student part-time
Employed full-time
Employed part-time
UNC faculty
Other: _______________________

2. How many people live in your household? How many under 18? Over 65?
3. How would you best describe your home?





Single family home
A house or building with 4 or fewer units
A small apartment building (5-20 units)
A large apartment building (20 units)

4. How long do you anticipate staying in your rental?





<1 year
1-2 years
3-5 years
5+ years

5. What kind of energy do you use in your rental? (Check all that apply)






Electric
Gas
Propane
Wood
Other

6. What kind of energy do you pay for?





Electric
Gas
Propane
Wood
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7. Approximately how much do you pay monthly during the summer? Winter?
 Electricity:____________________
 Water:_______________________
 Gas:_________________________
8. Do you make an effort to save energy and how do you go about doing that? (turn off lights, run
only full loads of laundry, limit heating and cooling use)
9. Would you characterize your household income as above, near, or below the local mean
household level (approximately $50,000)?
10. How much extra would you be willing to pay for an energy-efficient or WISE-certified rental?





< $10 a month
$10-50 a month
$50-100 a month
>$100 a month

11. Would you be more interested in renting an energy-efficient or WISE-certified rental if it
increased rent but decreased utility bills? Why or why not?
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APPENDIX B. INTERVIEW RESULTS

B.1. Property Manager Results
1. Have you seen any interest from your renters in energy-efficient and/or retrofitted homes?
A little bit. Maybe one call in a hundred asks specifically for things like EnergyStar appliances etc.
We have lots of candidates ask about utility costs, though. I suspect more would show interest in
energy-efficient properties if they weren't worried about missing out on a home they want.
2. If so, how much would renters’ interest affect your approach to energy efficiency in your homes?
Probably not much. We manage for owners... we do not own the homes. I think if renters began
showing a greater interest, to the degree the owner believed they were missing out on potential
tenants because their property is not energy-efficient, then owners would take a greater interest.
3. Do you feel like advertising energy efficiency in your properties would give you a competitive
advantage in the rental market?
Yes. If rendering a property energy-efficient can be done without changing the price point then I
think an energy-efficient property would rent more quickly and stay rented more easily than a less
efficient property. However, I don't think potential tenants will pay much of a premium for energy
efficiency because their interest in the property is temporary. I can't charge a tenant $10/mo more
for a property that uses $5/mo less energy, for example.
4. Similarly, would you be more inclined to advertise/market energy-efficient homes if your
competitors were to do so?
Oh, yes.
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B.2. Renter Results

Student
1

Employed

Full
Full

2

Tenure

Electric

Gas

Household Income
Level

Do you pay
utilities?

4

1-2

Electric

Gas

below

yes

4

<1

Electric

Gas

above

yes

below

(not water)

Household

3

Full

3

<1

Electric

4

Full

3

<1

Electric

below

(not water)

5

Full

4

<1

Electric

Gas

below

yes

6

Part

8

<1

Electric

Gas

below

yes

7

Full

10

<1

Electric

Gas

below

yes

8

Full

10

1-2

Electric

Gas

below

yes

9

Full

Part

10

1-2

Electric

Gas

below

yes

Full

10

<1

Electric

Gas

below

yes

above

yes

10
11

Full

4

<1

Electric

12

Full

5

2

Electric

Gas

below

yes

13

Full

4

1-2

Electric

Gas

above

yes

Figure B.1. Amount respondents were willing to pay extra to have a WISE-certified rental
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1
2
3
4
5
6
7
8
9
10
11
12
13

1
2
3
4
5
6
7
8
9
10
11
12
13

How do you save energy?
I turn the lights off when I leave, I always do a full load of laundry but I only do it every 2
weeks. I believe we have fluorescent bulbs.
Probably less than I should, I leave the light and tv on sometimes.
We use our blankets…I just turn off lights and don't use air when it's cold outside.
We make sure all the lights are off when we're not using [them], we make sure we turn the
TV off every time.
We turn off [hvac] units…turn off lights, and make sure there's not any other excessive
energy consumption.
I usually turn off lights, try to limit heating and cooling, and unplug appliances
I usually turn off lights, limit heating, take shorter showers, and we unplug power cords
I rarely [make an effort to save energy], but I do by turning lights off when I leave a room.
I try to turn off lights; I run full loads of laundry to save time, but not really to save energy.
I take shorter showers, I keep it cold in the house and wear a bunch of sweaters
I try to turn lights off when I leave but…I don't go crazy about it.
We rarely turn on the heat and lights we try to turn off.
I think we do a good job balancing conserving energy while still trying to be comfortable.

Would you pay extra for a WISE rental?
I would be willing to pay whatever the offset in the electric bill is.
I would pay up to how much I was saving on bills.
Not too much extra, maybe $100-110 [total].
I really don’t want to be paying anymore. I’d rather be in control of all the energy use.
$10-50 a month.
Probably $10-50 a month.
Less than $10 a month.
I would say $10-50 a month.
Sorry, less than $10 a month.
Less than $10 a month.
If it would be close to a break even, I think I would be willing to do it.
Twenty dollars…if you factor in the energy bill going down every month.
I would say around $20 would be reasonable.
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1
2
3
4
5
6
7
8
9
10
11
12
13

Would you be more interested in a WISE rental if it increased rent but decreased
utility bills?
I don’t really trust landlords since they’re skeezbags.
(no comment)
I'd rather see a lower rent rate.
I really don’t want to be paying anymore. I’d rather be in control of all the energy use.
I would certainly trade for a more energy-efficient house.
Yes, especially if the utility bill was decreased more significantly than the rent…I would
want to see the breakdown of the cost and savings before I committed.
Yes, because I feel like utility bills will save us what we would be saving in rent. When
we pay more rent, we can make that money back up in energy bill savings.
I'd be interested in whatever is cheapest.
If it would provide substantial savings and positive impact to the environment in the long
run I would be willing to pay more rent. I would want to see the estimated savings.
It depends on the balance. If it increased rent $100 and decreased rent $10, I’d still be
spending $90 extra bucks. In that case, I wouldn’t do it.
I would choose something that is energy-efficient over something that’s not, but I wouldn’t
put it as a priority.
I would be interested, not much financially but more personal motivation.
If it's going to be more energy-efficient I'm definitely going to want to check it out because
I would be curious to how it would be more energy-efficient
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APPENDIX C. RENTAL IDENTIFICATION MAPS

Figure C-1 Northside
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Figure C-2 Culbreth Park

Figure C-3 Davie Circle
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Figure C-4 Cameron McCauley

Figure C-5 Elkin Hills
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Appendix D: Audit Photos

Figure 3 Visual of auditor and home owner.

Figure 2: Auditor using a thermal image camera to find sources of draft and energy loss.
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