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Abstract
Retirement Communities are a housing option for those seniors across the United
States. Municipalities, eager for additional property tax revenue without the
expense of providing public education to school age children, have encouraged
the development of these communities. This thesis examines fiscal policy
impacts on education and residential home sale between 2006 and 2009 in
Barnegat Township and Jackson Township New Jersey. Using a multivariate
regression model to explain the relationship between property sale price,
standardized test score results, residential property type (age-restricted versus
non-restricted), this study finds that there is a statistically significant increase in
overall residential property sale prices as more homes in retirement communities
are sold, however as the number of age-restricted housing units sold increases,
standardized test score results decrease. This study is important for municipal
official interested in creating age-restricted housing zones as this housing type
could have significant implications for community desirability.
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Chapter 1: Introduction

Retirement Communities, housing designed exclusively for persons 55 years and
over, are a popular housing option among that group. These housing
developments offer residents an active lifestyle, little home maintenance, and a
social network of peers within the same age cohort. Other synonymous terms for
this type of development include Age-Restricted Housing or 55-Plus Community.
Services provided to residents can vary from one community to another.
Retirement communities provide various levels of continuing health care to
residents as they age and possibly require additional medical assistance while
other retirement communities forego medical assistance and only provide housing
and recreational facilities for independent, active older residents. This thesis
focuses solely on retirement communities providing housing for independent,
active, older adults. These communities have become more attractive to state and
local governments as well as researchers from various academic fields as the
retirement-age population increases in size and needs.
The United States, like many other industrialized nations, is a country with a
growing senior population which presents both opportunities and challenges for
local municipalities who desire development within their communities, but must
also balance this development with taxpayer funded services. This need for
growth with minimal negative fiscal impact has prompted many local
municipalities to approve land use changes that encourage the development of
retirement communities targeted at the growing senior population. This growth
6

can come because of new residential development. Such residential development
can provide municipalities with economic development opportunities associated
with an increased population; however, this growth can also have corollary costs,
such as providing services like public education. Municipal officials must
balance new growth with providing taxpayer funded services. This need for
growth with minimal negative fiscal impact has prompted many local
municipalities to approve land use changes that encourage the development of
retirement communities targeted towards the growing senior population. Rising
concerns over increasing taxes, the growing cost of public services, and a call for
limiting tax increases has led local governments to adopt new housing policies
that encourage age-restricted developments. Proponents of retirement
communities believe that age-restricted development allows growth while
controlling public expenditures associated with home building. These costs
typically include fire and police protection, water and sewer, and public
education. Officials believe that restricting the number of children in a
community (the sole consumers of public education), will limit the amount of
local government expenditures necessary for providing public educational
services.
The Baby Boomer generation is entering retirement in waves and, unlike prior
generations, this group is healthier physically and financially. While most retirees
prefer to “age in place” in their long-time homes (AARP 2005), 1there is
1

According to AARP 89 percent of people over age 50 prefer to "age in place."
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increasing acceptance of age-restricted communities and the retirement
community industry is growing (Streib 2002).2 A growing number of retirees
choose to relocate to be near family, downsize, be near recreation, or live in
warmer climates. Although a minority of retirees relocate, developers trying to
capitalize on this population’s wealth and health have created retirement
communities with the hope of encouraging elder migration. Retirement
communities offer residents various attractive lifestyle options for active adults
looking to enjoy their retirement in a new setting away from children.
Municipalities have embraced this form of restrictive housing as a fiscal strategy
that produces additional property tax revenue without the burden of providing
services for children.3
Retirement community development can open the door to the in-migration of
older people to an area that currently has a younger population. Population
migration can cause changes in an area's demographic, political, and economic
structure. This demographic change can have political and financial implications
on the balance of political power, which can affect policy decisions. A shift in
population age changes the immediate needs of the majority population, which
can also lead to a redistribution of public funding. The migration of retirees can
cause a shift in political power from young, working families to retired, elderly

Approximately 5 percent of retirees live in retirement communities.
According to the 2006 Rutgers University Bloustein School Report, the average age-restricted
detached single-family home household size is 1.57, 1.39 for a single-family attached housing
unit, and 1.2 for a multifamily home. Non Age-restricted units have higher occupancy.
2

3
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people and introduce intergenerational conflict over public funding for services.
Instead of funding the construction of new schools that meet modern educational
requirements, for example, the elderly may believe that they have no direct
benefit from this expenditure and vote against any measures to raise taxes for this
purpose.
While changing development policy in favor of age-restricted communities can
increase real estate property tax revenue, there can also be long-term negative
effects on property values due to a large increase in elderly residents who tend to
favor public spending on services that directly benefit them. While some might
see a stagnation in funding for public schools as a win for a population on a fixed
income, this lack of support for educational spending may have dire consequences
on the area’s school quality; one of the most important factors that many more
buyers consider when purchasing a home. An increase in the number of housing
units targeted exclusively for elderly people will result in an increase in the
number of senior citizens migrating to an area, changing the demographic
balance.
An increase in the number of retirement housing units will attract additional
persons over age 55 to the area, which in turn will have one of two effects as
illustrated in Figure 1: 1) The increase in additional municipal tax ratables will
provide the revenue needed for municipal expenditures, including revenue that
can be used to fund public education services. Increased educational funding will
9

result in better preparation for standardized tests which will then create increased
desire for the neighborhood, resulting in increased residential sale prices. 2) The
increase in retirement units will lead to a higher retirement-age population that
has its own specialized needs and will not support funding public education,
resulting in the inability to deal with the additional costs associated with
providing students with adequate standardized testing preparation. This will
inevitably lead to lower test scores, make the school's service area less desirable
for prospective buyers, and lower real estate demand.

Figure 1: Conceptual Model of Retirement Community Development and Residential Sale
Prices

Standardized test scores have become the primary measure of school quality
(Rosen and Fullerton 1977; Meyer 1997; Seo and Simmons 2009). This
information is readily available for review in major news publications as well as
state educational agencies. Public school quality is a major factor in many
homebuyers' purchasing decisions and it is common for homebuyers who are
10

concerned with local school quality to consider standardized test scores when
making a purchasing decision. This information implies that homebuyers
consider standardized test scores to be an indication of school quality. Not only
are test scores used as quality indicators by homebuyers, but they are a common
measure of school quality within the academic housing literature. A large body of
literature suggests that school quality is capitalized into a property's sales price
(Downes 2002; Poterba 1998; Brasington 1999; Brasington 2003; Seo and
Simmons 2009). According to this literature, decreases in school quality will
result in stagnant sales prices or decreased sales prices. Absent from this
literature is a spatial analysis of the effects age-restricted communities have on
sales prices at the school catchment level.

Research Objectives and Questions
An aging population, the need to maintain high property values and a desire for
additional economic growth through residential real estate development with
minimal effect on municipal expenditures has resulted in an increase in housing
restricted to retirement-age people. While the exclusion of children from
retirement communities means that educational services will not have to be
provided for residents within the community walls, public school quality is still an
important variable for potential homeowners in non-exclusionary housing units
outside of the retirement community gates, but within that school catchment area.
The goal of this study is to evaluate the impact that the development of retirement
communities has on property sale prices within an entire school catchment area.
11

The key questions to be answered in this thesis are: 1) How does the mean sale
price relate to the average annual test scores in a given catchment area? 2) How
does the average annual test scores relate to the number of total residential homes
sold in a given catchment area? 3) How does the average sale price relate to the
number of retirement housing units sold in a given catchment area? 4) How does
the average test scores relate to the number of age-restricted housing units sold?
While retirement communities are marketed as the perfect solution for a
municipality's fiscal problems, it is important to question whether these retirement
communities could have a significant impact on other members of the
municipality. This information that can be used when those responsible for
making community planning decisions evaluate the impact of age-restricted
communities on other segments of the community outside of that development's
walls.

Significance of Study
In recent years, researchers have started to study the impact of retirement
communities on area sale prices (Allen 1997; Do and Grudnitski 1997; Carter et
al. 2011). While much research has been focused on the capitalization of school
quality measures into home prices and the impact an aging community can have
on school resources, little attention has been paid to the impact that retirement
community development has on school quality and property sale prices. The
objective of this analysis is to provide an examination of the effects retirement
12

community development has on standardized test scores and residential property
sale price and provide a basis for a future study on this issue.
Study Area
This study provides a quantitative evaluation of the effects of the presence of
retirement communities in Barnegat Township and Jackson Township, New
Jersey. Barnegat Township occupies an area of 25 square miles along the banks
of Barnegat Bay, a vital natural resource, and Jackson Township spans 101 square
miles. These two municipalities are in Ocean County, which has the largest
number of age-restricted communities in the state. Both municipalities have
extensive population growth and have been transformed from rural farmland and
forest areas to municipalities with sprawling development.
Demographic Change
The United States is an aging country and the growing gray population is
influencing municipal fiscal and housing policies. Baby boomers, those born
between 1946 and 1964, are different than past retirees due to better health and
more money. According to the US Census, the elderly population grew
elevenfold between 1900 and 1994 while the rest of the population only increased
by threefold.4 The elderly population in 2030 is expected to be twice as large as

4

http://www.census.gov/population/www/pop-profile/elderpop.html Accessed September 17, 2010.
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the 2000 figures.5 This population is often looking to downsize while maintaining
an active lifestyle and builders have responded to this need by constructing
retirement communities throughout the country. In the state of New Jersey alone,
development has resulted in over 300 Active Adult Communities, the first of
which appeared in Ocean County. Planners, policymakers, and appraisers need to
understand the full impact of this major demographic change caused by the influx
of Active Adult Communities. This study has major implications since an
increasing number of Baby Boomers are entering retirement. Many of these
retirees will choose to relocate to newly constructed retirement developments.
Municipalities, viewing retirees as a contributor to the local economy with
minimal negative impact municipal expenditures, compete for this new
demographic.
Between 1950 and 2000, Ocean County was the fastest growing county in New
Jersey, due in large part to the opening of the Garden State Parkway. Attracted by
low-cost properties and the New Jersey Shore, people migrated to Ocean County's
newly constructed suburbs. Between 2000 and 2010, both Jackson Township and
Barnegat Township saw a major increase in the retirement age population with a
modest decrease in the population under age 19. As shown in Table 1, the
population age 55 and over increased by 91.3% in Barnegat and 103.7% in
Jackson, while the youth population increased by only 8.4% and 8.9%

5

http://www.census.gov/prod/2006pubs/p23-209.pdf Accessed September 17, 2010.
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respectively. This growth in the retirement age population may be due in part to
the construction of new retirement units in Barnegat and Jackson (1643 in
Barnegat, 928 in Jackson).
Table 1: Age Change 2000-2010

Barnegat Township

Total
Population
Persons 55+
Persons <=19
% Persons 55+
% Persons <=19

2000

2010

%
Change

15,270
4,171
4,497
27.31%
29.45%

20,936
7,980
4,876
38.12%
23.29%

37%
91%
8%
11%
-6%

Jackson Township
2000

2010

%
Change

42,816
7,201
13,656
16.82%
31.89%

54,856
14,669
14,869
26.74%
27.11%

28.12%
103.71%
8.88%
9.92%
-4.79%

Sources: U.S. Census Bureau; Census 2000 Demographic Profiles, DP-1 – Profile of General
Population and Housing Characteristics 2000, May 2001.
U. S. Census Bureau; 2010 Census Demographic Profiles, DP-1 Profiles of General Population
and Housing Characteristics 2010; DP-1 generated by the author; using American FactFinder;
<http://factfinder2census.gov>; (13 January 2012).

Change in Housing Units
Between 2000 and 2010, Barnegat and Jackson experienced some of the highest
growth in total housing units in the county. Table 2 illustrates the increase in
housing units in these two municipalities as well as the increase in housing units
within the county. Most development took place in Barnegat Township which
currently has seven adult communities with 3,569 units.6 The earliest Barnegat
developments opened in 1976; however, most the municipality’s developments
opened in the early 2000s.7 The housing units are comprised of a variety of
6

7

Ocean County Department of Senior Services and Ocean County Planning Department, Adult
Communities in Ocean County.
http://www.planning.co.ocean.nj.us/databook/30ADCOM.pdf .August 2011.
New Jersey Department of Health & Senior Services Division of Aging and Community
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structures including manufactured homes and single-family dwellings. Jackson
currently has 5,230 constructed housing units within 10 retirement communities. 8
These developments have a mixture of attached and detached single-family
dwellings and manufactured homes, offering retirees a variety of housing options.
The earliest development opened in 1963, but most developments were
constructed between 2002 and 2005.9
Table 2: Changes in Housing Units

Municipality
Barnegat Township
Jackson Township
Ocean County

2000
6,066
14,640
248,711

2010
9,085
20,342
278,052

% Change
49.80%
38.90%
11.80%

Sources: U.S. Census Bureau; Census 2000 Demographic Profiles, DP-1 – Profile of General
Population and Housing Characteristics 2000, May 2001.
U.S. Census Bureau; 2010 Census Demographic Profiles, DP-1 Profiles of General Population
and Housing Characteristics 2010; DP-1 generated by the author; using American FactFinder;
<http://factfinder2census.gov>; (13 January 2012).

Zoning For Retirement
Zoning codes for both municipalities clearly define retirement communities as
residential units, however, these age-restricted units are restricted to only certain
areas within these towns. Figures 2 and 3 illustrate the location of the retirement
communities located in Barnegat and Jackson.

8

9

Services, Retirement Communities in New Jersey, 2008-2009.
Ocean County Department of Senior Services and Ocean County Planning Department, Adult
Communities in Ocean County, August 2011.
http://www.planning.co.ocean.nj.us/databook/30ADCOM.pdf
New Jersey Department of Health & Senior Services Division of Aging and Community
Services, Retirement Communities in New Jersey, 2008-2009.
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Figure 2: Barnegat Township Zoning Map. Source: Ocean County Planning Department:

Figure 3: Jackson Township Zoning Map. Source: Ocean County Planning Department

Retirement communities in Barnegat Township are permitted in Planned Adult
Community (PAC), Residential Low (RL), and Residential Low/Adult
Community (RL/AC) zones, while retirement communities are permitted only in
the Planned Retirement Communities (PRC) zone in Jackson Township. Housing
units can range from multifamily housing units to single family detached
dwellings, as detailed in Table 3.
17

Table 3: Permitted Residential Building Types by Zone

Zones Permitting Retirement
Units
Planned Adult Community
(PAC)
Residential Low (RL)
Residential Low/Adult
Community (RL/AC)

Retirement Communities (PRC)

Permitted Building Type
Single Family detached dwellings, semi-detached dwellings,
multifamily dwellings, and townhouses

Detached single-family dwellings

Detached single-family dwellings
Detached single-family dwellings, Two-family dwellings, and
multifamily dwellings

Source: Barnegat Township Land Use Code Book. 55-43 & 55-65. Jackson Township Code
of the Township of Jackson, NJ. Chapter 109, Article VI, §109-48.

Census projections indicate that the growth of the retirement age population will
continue to increase. This population increase among retirees signals a future
desire for housing for this population. Retirees are drawn to these developments
due to their low prices, amenities, and proximity to New York City (Trolander
2011). Also, the proximity to recreation along New Jersey’s sandy beaches and
Atlantic City provide additional sources of recreation for the area's population.

Thesis Format
Chapter 2 provides a review of literature pertaining to the history of retirement
communities in the United States, the history of standardized testing and its role
in school quality assessments, and various methods of data collection and
analysis. Chapter 3 describes the methodology for this assessment. Chapter 4
provides an empirical analysis of property sales prices, number of property sales,
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and standardized test results. Chapter 5 provides a summary of chapters 1-4,
policy implications, and concluding remarks. This study's findings will present a
new understanding of how demographic change and changes in land use can
influence future sales prices in a community. The goal is to better understand the
relationship between land use, demographic change, and long-term municipal
finance.

Chapter 2: Literature Review

This chapter provides the historical context for the history of retirement
community development in the United States and the State of New Jersey, the
following literature review provides the context for understanding the significance
of how retirement communities have been embraced by real estate developers,
municipalities, and members of the retirement community. First, section 2.1,
focuses on the history of retirement community development in the United States
and in the State of New Jersey. Second, section 2.2 provides a brief review of
demographic change and public education funding. Third, section 2.3 discusses
public education funding and school quality. Section 2.4 examines the history of
educational reform. Section 2.5 explores the capitalization of school quality into
housing prices. Section 2.6 provides the methodological framework for the
quantitative portion of this thesis.

2.1 History of Retirement Community Development in the United
States
19

The concept of Retirement Communities, also known as Age-Restricted Housing,
Active Adult Communities, or 55+ Communities is not a new phenomenon, but
rather a housing option spawned in the 1920s. The earliest planned communities
appeared in Florida in the 1920s and served as housing for labor, fraternal, and
religious organizations (Gottschalk 1975); however, the first developer to require
home buyers to be of a minimum age was Ben Schleifer in his Youngtown,
Arizona development. Financial downturns led to a halt to this type of
development (quoted in Hunt 1984), which lasted until the 1950s when a new
wave of retirement community development occurred.
The most famous of the retirement community developments are developer Del
Webb's Sun City, Arizona, in Phoenix, Arizona, and Ross Cortese's RossmoorLeisure World in Seal Beach, California, both founded in 1960. The
developments’ promise of an active lifestyle with activities like tennis,
shuffleboard, and golf attracted seniors age 55 and over to “…a summer camp
without fiscally burdensome children, a fact budget conscious local authorities
greatly appreciated” (Teaford 76).
Over time, retirement communities grew from communities offering an affordable
life of leisure into developments offering larger dwellings and many amenities.
Early retirement communities were comprised of small units located on grounds
with several luxury amenities. In the 1960s, changes in federal law created an
environment where long-term financing for cooperative housing units was more
20

expensive, so developers shifted ownership models to the condominium model.
After an increase in the cost of long-term financing for cooperative ownership,
developers began competing for wealthier retirees by constructing more luxurious
dwellings with more amenities.10 Folts and Muir refer to retirement communities
as “adaptations of the American Dream” (2002, 20), as these developments
provide residents with lifestyles of leisure.
Retirement Communities in New Jersey
New Jersey provided the setting for the nation’s first housing development for
older people in 1936 and continues to be a popular location for retirees. The
modest Roosevelt Park, a small 13 cottage development for recipients of New
Jersey's Old Age Assistance Program is a far cry from today's modern retirement
communities.11 The state now has 336 communities providing a wide variety of
housing options.12
Defining a Retirement Community
Retirement communities can take several different forms; so many that
researchers have not found a single definition. There have been several efforts to
develop a clear definition of a retirement community (Altman, Lawton, and
Wohlwill 1984). Some have defined these communities according to their size,
10

11
12

According to Folts and Muir, the original retirement units built in the 1960's were small,
economical units that allowed a retired teacher to purchase for $1,200 and pay a monthly free
of $15 which allowed them access to a swimming pool. The early 1980's that same
community could attract retired executes to purchase $250,000 condominiums with a monthly
fee of $950 and access to swimming pools, clubhouses, golf courses.
United States. Bureau of Labor Statistics, Handbook of Labor Statistics, Volumes 1-2 p 659.
Retirement Communities in New Jersey. New Jersey Department of Health & Senior Services.
2009-2009
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housing cost, and services. Heintz’s study refers to retirement communities as
planned, low-density, age-restricted developments with recreational activities,
funded by private capital, and available at a low cost (1976). Longino defines a
retirement community as “any living environment to which most of its residents
have moved since they retired” (Longino 1980, 391). For the purposes of this
study, retirement communities are defined as publicly or privately funded
communities planned exclusively for active persons over the age of 55.
Legal Background
The Fair Housing Act of 1968 prohibited discrimination based on family status;
however, the 1988 The Fair Housing Amendments Act (FHAA) changed this and
allowed for the exclusion of children from housing. This legislation set a national
minimum age of fifty-five for at least one occupant. Retirement communities
now operate within the rules set forth in the Housing for Older Persons Act of
1995 (HOPA)13, which allows for the restriction of housing units based on age, if:




Housing is intended for occupants age 55 and over;
80% or greater of the development units be occupied by at least one
person age 55 and over; and
The community provides verification of occupancy.

The HOPA amended the FHAA by eliminating the requirement that “housing for
older persons have significant services and facilities specifically designed for its

13

‘‘Housing for Older Persons Act of 1995’. Pub.L. 104–76, 109 Stat. 787§2.
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elderly residents,” (42 U.S.C. §3607(b)(2)(c)(i)) opening the door for increased
exclusionary in housing. In recent years, municipalities have embraced this form
of real estate development due to an expectation that these communities will have
a positive net fiscal impact; they contribute significantly to local tax revenues
through increased property tax revenue and related economic development.
Benefits of Retirement Communities
While there are personal benefits for retirees and financial benefits for real estate
developers, local governments have their own reasons for wanting retirement
developments in their communities. There are several reasons including:




Retirement communities can be used as a method for economic
development.
Retirement communities can create jobs.
Developments provide new housing options for the growing retirement
age population.

Communities across the country have specifically marketed themselves as ideal
retirement locations with the expectation that the growing retiree population will
provide economic development and job growth opportunities. Gunderson (1999)
explores the impact senior migration in Arizona has had on the state’s
communities in his study on the public costs and benefits of the retiree market.
Gunderson notes that “retirees control a disproportionate amount of the country's
discretionary income and financial assets” (1999, 78), which is why the retiree
23

migration industry is a vital component of Arizona's economic development
strategy. Retirees' migration was perceived as a benefit because they contribute to
public schools without increasing the school population. There is no need to
create new jobs for this population through tax abatement programs because
retirees do not work. This population typically imposes a smaller financial
burden on the community than younger members because retirees commit fewer
crimes and do not require public expenditures for school. Retirees pay taxes to
the government at different levels and these contributions come from income,
property, motor vehicle, and sales taxes. Reeder (1998) finds that rural
communities, trying to offset the problems associated with the changing economy
(decreases in farming and mining industries), have focused on luring wealthy
retirees in order to bring additional revenue to a community by consuming goods
and services. Retiree migration can also be beneficial in declining rural areas.
According to Reeder, “Retiree attraction as a strategy for development has a great
potential in places where desirable natural amenities (1998, 20).
Prior research illustrates that job growth results due to the migration of many
retirees to a community are mixed. The migration of US Citizens to Mexico
resulted in an increase in related jobs in the local economies. These jobs were
primarily in hospitality (restaurants), mail service, transportation, medical
services, and financial services (Otero 1997). The migration of retirees increases
job opportunities in related industries, but it also leads to increased wages. A
study of job growth due to the migration of retirees to Alabama, Arkansas,
24

Georgia, South Carolina, and Tennessee found, using regression analysis in order
to determine whether job and wage growth was dependent on an increase in
retirees, that areas with significant retiree migration had improved wage levels
(Hamilton 2010). Hamilton finds that there is mixed job growth that results from
the migration of a large number of retirees to a community. His analysis of job
growth due to the migration of retirees to Alabama, Arkansas, Georgia, South
Carolina and Tennessee concludes that areas with significant retiree migration had
improved wage levels, but when an excess number of retirees relocate to an area
there is also a negative effect on wage levels.

2.2 Demographic Change and Influencing Public Education
Funding
In 1995, the US Census Bureau predicted that the number of people entering the
elderly category would grow by 2.8 percent annually between 2010 and 2030, up
from 1.3 percent the two decades before.14 The retirement age population is living
longer than past generations; those entering retirement are active, tend to have
more expendable income, and live independently. The aging population has
motivated a number of analyses regarding increasing fiscal pressure at the
national, state, and local levels. A demographic shift in favor of an older
population will result in intergenerational conflict and decreased funding for
public spending on the young, particularly in education. While some studies on
the effect of this type of development show that there is a negative effect on local
14

http://www.census.gov/population/socdemo/statbriefs/agebrief.html
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school systems, which may result in lower property values (Brueckner and Joo
1991, 2004; Hilber and Mayer 2009), other studies show increased property value
(Harris et al, 2001; Brunner and Balsdon 2004).
There are two conflicting ideas on the impact that the increasing number of
retirees can have on public education funding. One camp finds that an increasing
number of older people results in what Rosenbaum and Button (1989) call “gray
peril,” the replacement of policies favoring the young with policies that directly
benefit seniors. The other camp finds that the elderly like other age groups, value
education, and support initiatives to improve public education. Plutzer and
Berkman (2005) looked at “Generational Replacement” and the idea that as the
country becomes increasingly gray, there will be less support for funding public
schools. Plutzer and Berkman found that this was not the case in their study.
Using a survey of Baby Boomers, Plutzer and Berkman found that 59% of
interviewees supported increased funding for public education while they were in
their 20s, but among this same group, 75% supported increased spending for
education 20 years later. Their findings show that among all cohorts willingness
to increase education spending grew over time. Like Plutzer and Berkman,
Brunner and Balsdon (2004) use survey data compiled from voters of various ages
to investigate intent to vote on a statewide initiative that would increase spending
on public schools. Brunner and Balsdon found that older respondents were more
willing to support local spending on schools than funding at the state level.
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Many economists have extensively studied “Grey Peril” effect, a theory that an
aging population negatively affects the community at large, and found a larger
fraction of older people in a jurisdiction results in lower education funding
(Porterba 1997; Gradstein and Kaganovich 2004). This lack of support is not
limited to the United States but is a common problem among industrialized
nations. Switzerland is experiencing an increasing elderly population coupled
with a shrinking number of school-age children due to lower birth rates, which
has resulted in a net decrease in spending per pupil (Grobe and Wolter 2007).
Duncombe and Stonecash (2003) acknowledge the existence of stories circulating
about private retirement communities attempting to remove themselves from local
governments in order to keep from paying taxes as well as stories about
retirement communities voting against school referendums. Duncombe and
Stonecash, however, also state that elders who do not have children in the school
system may still support funding schools if they have grandchildren in the school
system or if they believe there is a positive social impact and that well-funded
schools raise residential property values. Duncombe and Stonecash conducted
phone surveys prior to a school budget referendum and found that elders
evaluated schools in the same way as non-elders, but also found that elders
without children or grandchildren in the system were less likely to support the
budget referendum.
Interest groups tend to advocate for their own benefits and influence political and
economic policies. Public education is a form of redistribution of wealth,
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providing educational services to those that cannot afford to attend private
schools. In a political battle for public funds when the elderly are the majority,
the poorer members of this age cohort would tend to advocate for higher taxes and
lower educational expenditures, while the wealthy and young would tend to
advocate for a policy favoring public education (Ladd & Wilson 1983).
While some researchers state that an increase in the elderly population does
threaten spending for public education, Berkman and Plutzer find that the Grey
Peril hypothesis is oversimplified and paints the hypothesis as “a misleading
caricature of more complex political dynamics that have important theoretical and
public policy implications” (1179). The Grey Peril hypothesis is untested and
relies on assumption that seniors will act in their own self-interest and oppose
spending policies that do not benefit them directly. In fact, analysis of spending
trends shows that spending per pupil in areas with high senior concentrations is on
par with other communities. A later study by the pair found that some older
residents support spending for public schools due to loyalty to their communities.
This dedication may be due to the fact that these senior residents are long-term
residents who have lived in the community for five or more years. However, a
large influx of new, elderly residents can threaten public education funding
(Berkman and Plutzer 2004).
Like Berkman and Plutzer, Cattaneo and Wolter (2009) acknowledge that while
there is an existing body of research showing a negative correlation between a
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large elderly population and per pupil spending, this research is largely based on a
limited number of observations. While there may be areas where elderly people
do not support school funding due to self-interest there are other areas where
funding is supported due to the perceived neighborhood-wide benefits.
Hilber and Mayor (2009) seek answers to the question, "why are some voters
without children willing to invest in schools while others are not?" The authors
cite previous research examining elderly support of school funding which shows
various outcomes which range from childless households having an incentive to
support public schools to a negative correlation between local school spending
and the percentage of elderly residents. These citations include the work of
Brunner and Balsdon, who concluded that elderly residents have a slightly
negative impact on school spending, (Brunner and Balsdon 2004). Hilber and
Mayor argue that support for school funding decreases with age. The authors
hypothesize that one reason elders are willing to support school funding is due to
the presumption that house price capitalization drives expenditures on schools.
Harris, Evans, and Schwab (2001), like Poterba (1997), found that the elderly
have a negative effect on educational spending, however, the effects are not nearly
as high as other studies like Poterba's. Harris found that while seniors are less
willing to support expenditures for education, they are more likely to support
local spending for education rather than state level spending because they believe
that local spending will result in higher property values.
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Older residents may find that there are social benefits from supporting school
funding. Elderly people might support public education with the hope that
younger workers will be more productive and be able to earn higher wages that
can be taxed to help fund social security and Medicare. Education quality is
capitalized into home prices, and public school teaches children social norms and
work habits (Poterba 1998).
Competition for Public Funds
Funding for public education makes up a large percentage of municipal budgets
and is subject to voters’ whims. The assumption is that people are motivated to
act in their own interest in mind. Parents with school-age children in the public
school system will support increases in funding for education while older people
will not support tax increases out of a desire to keep their costs low. Researchers
have published studies regarding the conflict between younger and older segments
of the population (Duncombe, W., M. Robbins, and J. Stonecash. 2003;
Brunner, Eric, and Ed Balsdon. 2004), however, there is no accurate model for
predicting outcomes relating to this conflict. Voters may only see the short-term
impact this vote will have on their pockets without foreseeing the longer-term
impact their votes can have on future sale prices.

2.3 Public Education and School Quality
Measuring School Quality
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There are many indicators that have been used to evaluate school quality
including, but not limited to:








Standardized test scores
Educator Salaries
School Enrollment
Graduation Rates
Teacher per pupil rates
Spending per pupil
School Resources

Standardized test results, educator salaries, school enrollment, and graduation
rates are made public and real estate agents commonly provide this information to
their clients. Standardized test scores have become the primary indicator used to
evaluate school quality. A debate exists as to whether test scores are the best
measure of school quality. While educational economists state that test score data
is not a reliable measure of school quality due to external influences on students,
tests have been embraced as the best indicator of school quality among
homebuyers, politicians, and the media. Standardized tests provide statistical
accountability that can easily be discussed. Dorn, for instance, argues that
“statistical accountability systems are important because numbers have visible
power in public debate. Anyone who listens to or reads politicians, journalists,
and social critics will hear statistical references” (Dorn 1998). Dorn uses the term
“political legacies” to describe statistics because they can have long-run political
consequences. He states that statistics were no longer used to support education
professionals’ claims that they were experts who should be granted autonomy and
were now used to judge the effectiveness of school systems. Schools are now
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accountable to judges who use test score results in discrimination cases, to parents
who receive their children's test results, to the public who are not told the
limitations to test score results, and to media outlets who have gotten into the
habit of ranking schools based on test score results. Dorn finds that the focus on
standardized test scores as the primary tool for evaluation discourages assessment
of what takes place inside of the classroom.
Meyer's study of school performance indicators states that while standardized
tests have been used to assess the efficacy of the public-school system, the
average test score fails as a sufficient quality indicator because it does not provide
current school performance information and does not distinguish between skills
learned in school and knowledge acquired from outside influences like family and
neighbors. Meyers concludes that using standardized test results to assess school
performance is flawed due to student mobility and external influences on student
achievement. Meyers fears that the use of test results to evaluate school quality
will result in students being steered away from good schools because the schools
serve a large number of disadvantaged students (1997).
Seo and Simons (2009) study concludes that while it is debatable as to which
school quality indices have the greatest influence on home prices, “the
performance index and school district rating replaced proficiency test scores as
most the appropriate measure of school quality in the housing market”(326).
Researchers continue to use test scores to measure school quality because
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statistical results are more reliable than rating systems and varying performance
indexes when using standardized test results (Rosen and Fullerton, 1977).

2.4 History of Education Reform: The Policy of Accountability
The push to improve school quality has led to major changes in the mechanism
used to assess student performance. The current round of educational reform
began in 1983 when the Commission on Educational Excellence issued A Nation
at Risk: The Imperative for Educational Reform. This report warned that
American schools were falling behind other nations’. In the 1990s business
leaders called for an increase in highly skilled workers, which helped to push the
movement for setting measurable educational standards (Fuhrman and Lazerson
2005). The "No Child Left Behind Act" of 2001 (NCLB) requires every public
school in the United States to test students in grades 3 to 8 in mathematics and
language arts with the expectation that increased accountability among educators
will lead to improved education. According to Section 1001 of the act, “The
purpose of this title is to ensure that all children have a fair, equal, and significant
opportunity to obtain a high-quality education and reach, at a minimum,
proficiency on challenging State academic achievement standards and state
academic assessments”15.


The major goals of NCLB were to:
Ensure the educational progress was measured;
15
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Provide appropriate educational services to “low-achieving” students in the
country’s poorest school districts;
Provide staff with educational enrichment options;
Close achievement gap between underachieving students;
Hold students accountable for student achievement; and
Ensure that adequate funding was distributed to the nation’s poorest school
districts.
Every school is required to make “Adequate Yearly Progress” (AYP) which is
defined by each state as required by NCLB. The State of New Jersey defines AYP
as “the proportion of all students and their respective subgroups, meeting or
exceeding the new state standards annually until 2014 when 100 percent
proficiency is achieved in language arts literacy and mathematics” (State of New
Jersey Consolidated State Application Accountability Workbook 2005). School
districts failing to meet AYP are subject to consequences for not meeting goals.
These consequences include the loss of student population due to the ability for
children in failing schools to attend better-performing schools with transportation
paid for by the district, allocation of federal funding normally distributed to local
schools to provide tutoring services for individual students, and possible closures
or school takeovers.
History of Education Reform in New Jersey
Under NJ statute an annual report card was required beginning in 1997 - New
Jersey NCLB Consolidated Accountability Workbook. The state provides public
rewards and sanctions for AYP results. Rewards include recognition programs
while sanctions can include additional monitoring or state takeover. Long before
the enactment of the NCLB, the State of New Jersey had started administering
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standardized testing to students. The commencement of testing dates back to
1975 when the New Jersey State legislation passed the Public School Education
Act (PSEA) which called for “all children of New Jersey, regardless of
socioeconomic status or geographic location, the educational opportunity which
will prepare them to function politically, economically and socially in a
democratic society." The following year the PSEA was amended to include a
mandate for the establishment of uniform standards for minimal achievement in
communication and computational skills. The first standardized tests were
administered to third, sixth, and ninth grade students in 1978. Standardized
testing in NJ has evolved since. The Elementary School Proficiency Assessment
(ESPA) was administered to fourth-grade students from 1997 to 2002, and in 2003
this test was replaced by the New Jersey Assessment of Skills and Knowledge (NJ
ASK), which was designed to meet the requirements of the NCLB. The NJ ASK
tests students on language arts, mathematics, and science. 16 The NJ ASK is
administered to all students in the spring and performance is categorized as being
partially proficient with a scale score of 100 to 199, proficient with a scale score
of 200 to 249, and advanced proficient with a scale score of 250 to 300. The NJ
ASK remains the standard method of assessment for students in grades 3 through
8.
What does this mean for school quality? Some argue that standardized tests
16

New Jersey Department of Education Historical Context: Overview of New Jersey's

Statewide Testing Program (revised March
2009)http://www.nj.gov/education/assessment/history.shtml
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provide an objective measure for determining student performance, while others
see standardized testing as only an indication of which districts have the funds to
better prepare for the test. The NCLB ushered in a new era of “high stakes” High
Stakes testing that impacts every community. Standardized tests are “high stakes”
tests if there are serious consequences for the test results. 17 While some argue that
creating a system that relies heavily on standardized testing demotivates students
and forces educators to teach to the test rather than prepare students for futures
outside of school (Kohn 2000), others find that accountability systems improve
standardized test scores (Grissmer and Flanagan 1998; Reback 2008). High
stakes testing is often implemented alongside other more reliable tactics (Kohn
2000), so it is often credited with causing improvements in school quality. When
standardized tests are first introduced, scores tend to be low. “After a year or two,
the scores begin to rise as students and teachers get used to the test… Then the
scores level off or begin to drop – or, if a new test is substituted for the original
one, even plummet” (Kohn 2000, 25).

2.5 Capitalization of School Quality In Housing Prices
It is difficult to separate school quality from other variables, such as
neighborhood crime rates since potential homeowners take many variables into
consideration when making a purchasing decision. Prior studies have found that
education quality is one of the most important determinants of a home’s sale price

17

Dills, 2004. p1
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(Oates 1969; Haurin and Brasington 1996; Brasington 1999). Brasington (1999)
clarifies which quality measures matter most to home buyers. In his examination
of 37 school quality measures that are valued in the housing market, Brasington
finds that homebuyers value school expenditures, teacher education level, and
standardized test passage rates level but do not value graduation rates or
attendance rates.
Downs' (2002) study finds that home buyers pay a premium for homes located in
areas with higher test scores. In fact, their analysis finds that home values and
test scores have an elasticity of one. Hayes and Taylor (1996) evaluate per pupil
expenditures and average standardized test scores for 98 elementary schools in 2
Dallas, Texas communities. The study finds that homebuyers are willing to pay a
higher price for high-quality schools. While buyers do not find changes in
expenditures or student body characteristics important, they do value the
“marginal effect of the school on student performance. Chiodo, HernandezMurrillo, and Owyang (2010) found that it is difficult to isolate the effects that
test scores have on sale prices because there are other factors that can influence
housing prices. Often schools that are to be higher quality are located in pricier
neighborhoods.
Dills uses school district-level data to evaluate whether parents value changes in
test scores. His evaluation examines the relationship between home values and
test scores in Texas school districts. The study finds that housing prices were
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higher in districts with the highest standardized test scores, however, an
evaluation of the impact on increases in passage rates reveals that homebuyers
valued increases in SAT scores more than they did increases in state examinations.
This could indicate that parents did not view an increase in test scores as an
indication of school quality or did not find the information covered in this test
valuable. Dills also finds that districts that had the largest increase in students
requiring special education services were also the districts reporting the highest
increase in higher than average state assessment scores. Dills argues that the
debate surrounding high stakes testing is between wealthier parents who believe
that standardized testing is a distraction that separates children from a rigorous
college preparatory program and poorer parents who see testing as something that
can result in improvements for struggling schools.

Methods for Analyzing Impact of Variables on Home Prices
There are several methods that have been used in evaluating the effects variables
can have on real estate pricing. These models involve statistical assessment,
spatial assessment, or sometimes both methods.
Statistical Assessment
Typically, hedonic regression analysis is used in real estate to determine housing
values while accounting for separate, unique factors such as lot size, location, and
school quality. This theory is used to show how sales price are determined by
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comparing different variables and assessing a value for their differences (Kauko
2003). Hedonic analysis can be used to measure capitalization of external
impacts or public goods (Laakso 1997). Hedonic price modeling has been used in
urban planning to study the impact of certain land use. These studies have
included examinations of benefits of urban forestry, transportation, and urban
design (e.g. sprawl). The effects of age-restricted communities on property
values has been studied, however, the study area consisted of the condominium
and mobile home sub-markets (Allen 1997; Carter, Lin, Allen, and Haloupek
2011).
Chiodo, Hernandez-Murillo, and Owyang (2010) argue that there is a nonlinear
relation between home value and school quality. The authors evaluated several
alternative economic models that could be used to analyze the relationship
between home prices and education quality. A “Pure Hedonic Pricing Model”
where the “sale price is described as a function of the characteristics of the house
and its location-specific attributes, including the quality of the school associated
with it.” The authors found that this method of analysis, unfortunately, does not
take all home characteristics into account (updates, condition, layout). The
"Linear Boundary Fixed Effects Model" considers locational variations, but not
ones that are not clearly visible. The last method investigated is the "Nonlinear
Boundary Fixed Effects Model," which allowed the investigators to study the
incremental effects school quality can have on home values, however, it does not
consider the fact that home buyers have alternate educational options like private
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schools and home schooling. While this method is not perfect, the authors
conclude that “the standard linear specification for test scores overestimates the
premium at low levels of school quality and underestimates the premium at high
levels of school quality" (201).
Use of Hedonic Modeling in Retirement Community Submarket
Allen (1997) was the first to study the impact of age-restricted status on
residential sale prices. This study analyzed the impact of age restrictions on area
housing markets in Fort Lauderdale, Florida. This study was restricted to sales of
condominium units and its analysis was based on a sample of recorded sales data
as well as survey data collected regarding property amenities. Using the Ordinary
Least Squares (OLS) hedonic price equation to perform analysis on 802
observations, Allen tested the hypothesis that there were no price differences
among condominium sales. The analysis of the impact the presence of age
restriction status had on sale prices found a statistically significant correlation
between the sales price and age-restricted status as homebuyers were willing to
pay 10% more per square foot for retirement units. Allen also found that there
was a marginally significant negative relationship between neighborhood sale
prices and a high percentage of retirement units, indicating that neighborhoods
with a higher number of retirement units tended to have lower sale prices. Carter,
Allen, and Haloupek (2011) revisit Allen's 1997 analysis and look at the effects of
retirement units on sale prices during the current market downturn. The authors
analyzed property transactions data from May 2005 through May 2007. The
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authors found a statistically significant negative relationship between a sale price
and an age-restricted status. They also found that there was a 20% discount on
overall sale prices.
Do and Grudnitski (1997) conducted an empirical analysis of 4,948 mobile home
units in Mesa, Arizona between 1983 and 2000. Unlike Allen's 1997 study, this
analysis contained periods of both economic prosperity and economic downturn.
The study found that despite changes in regulations 18 and fluctuating economic
conditions, buyers were still willing to pay a premium for age-restricted mobile
home units.
Challenges to using Hedonic Modeling
While multiple studies may use hedonic regression models in their analysis, it
may be difficult to compare studies due to the differences in variables specified
and the measure used for variables. Analyses can use various characteristics,
which include, but are not limited to, construction and structure (age of home or
number of bathrooms) and environmental (natural characteristics like ocean view
or neighborhood and locational characteristics like crime rate or school district).
Also, hedonic pricing can be calculated using linear or semi-logarithmic models
(Sirmans, Macpherson and Zietz 2005). Rosen is generally credited with laying
the foundation for much of the existing hedonic studies with his two-stage
18

Changes in regulations discussed are amendments to Title VII of the civil rights act which
permit the exclusion of persons under age 55 from living in retirement units.
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estimation model (in the first stage the hedonic price is estimated and in the
second stage the marginal price from step one is used to estimate the demand for
certain characteristics). However, the most common method of estimation is the
"Ordinary Least Squares" method (OLS), but semiparametric and nonparametric
estimation measures are more recent methods used (Taylor 2008).
There are both benefits and challenges to this type of analysis. The hedonic
model is beneficial for analysis because it can not only measure the effect of
physical characteristics on home prices, but it can also be used to measure
intangible variables like school quality (Sirmans, Macpherson and Zietz 2005).
Critics cite that this type of analysis assumes market equilibrium and no relation
between variable prices, meaning that pricing is consistent across locations and
property types (Dunse and Jones 1998). Also, Rosen never specified which
“functional form” housing characteristics should be used in the model, so
researchers often choose whichever variables they like. High co-linearity among
variables creates price estimation problems and locational variables may appear to
be significant, but the price might be reflecting another variable (Sirmans,
Macpherson and Zietz 2005). Despite all these issues with this model, hedonic
regression remains the accepted model for real estate valuation.
Spatial Analysis
Researchers have evaluated school quality capitalization using different variables,
including performance index (Brasington 1999; Brasington 2003; Seo and
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Simmons 2009), expenditures (Oats 1969), expenditures per pupil (Edel and Sclar
1974, Sonsteilie and Portney 1980; Bradbury, Case and Mayer 1995), and pupil to
teacher ratio (Harrison and Rubinfed 1978). It is important, however, to address
locational differences in order to better understand variations among different
study areas.
Hedonic house pricing models typically divide housing attributes into structural
attributes, which describe the home’s structures, and locational attributes, which
describe the parcel’s physical location (Orford 2000). By using a multilevel
analysis that combines a hedonic approach with a measure of the impact that
locational externalities like social class or neighborhood desirability can be used
to evaluate the influence on housing prices to help researchers better understand
the complexities of housing price determination.
Ladd and Murray's study claims that state-level data used by other researchers,
including Poterba, overstates data as it ignores differences in communities within
the data that can affect elderly support for public educational spending. Unlike
other studies, Downes and Zabel (2002) state that school level analysis erases
biases in the effect that school characteristics can have since district level
evaluations minimize sensitivity to the ethnic composition in schools.
Summary
There is a long history of retirement communities in the United States, but the
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growing number of retirement-age people has sparked new interest from real
estate developers and local municipal officials in this type of development.
Policymakers must understand the long-term implications associated with the
development of retirement communities. Many changes to a municipality’s
demographic structure can bring changes to the distribution of services.
Numerous studies tout the many benefits retirees can bring to an area, however,
most prior research evaluates the short-term benefits of elder migration. A longerterm analysis is needed to understand what a community will look like years after
new residents arrive. Research exists evaluating the effects an older demographic
can have on support for public funds for younger community members, however,
additional research is needed to further understand what impact changes in the
funding structure can have on not only school quality but also future property
values.

Chapter 3: Methodology

This study examines the impact retirement communities have on area sale prices
using a quantitative analysis. The impacts are measured by analyzing the change
in standardized test scores, average sale prices, and the number of housing units
sold in Barnegat and Jackson Townships between 2006 and 2009. By analyzing
changes at the individual school catchment area we will be better able to see the
impact on individual schools and the neighborhoods they service. The following
were research questions addressed in this thesis:
1) How does the average sale price relate to the average annual test scores in
a given catchment area?
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2) How does the average annual test scores relate to the number of total
residential homes sold in a given catchment area?
3) How does the average sale price relate to the number of retirement
housing units sold in a given catchment area?
4) How does the average test scores relate to the number of age-restricted
housing units sold?
The final assessment will examine whether school quality is associated with
property sale prices. The student passage rates reported in the state’s report card
data will be used as the basis for this analysis.

Data Sources
This study uses a sample of nine elementary school catchment areas acquired
from transportation data from both the Barnegat and Jackson Townships Boards
of Education. The municipalities studied in this thesis were chosen based on the
availability of data. The study period is 2006 to 2009. Standardized test result
data for the science section of the 4th grade NJ ASK was gathered from the New
Jersey Department of Education (NJBOE). This specific test was chosen to
evaluate education quality due to test revisions of the language arts and literacy as
well as the mathematics sections in 2009.19 These changes to the test prevent
comparison with test results from prior years. This thesis uses residential
property sale data from the Ocean County Board of Taxation, which was made

19

http://www.nj.gov/education/assessment/es/njask_tech_report09.pdf. Accessed 6/22/2011.
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available by the Ocean County Planning department. Sales were limited to
properties that were zoned as residential. Efforts were made to exclude
government owned as well as properties sold for less than $10,000. Properties
sold for less than $10,000 are considered in this analysis to be unusable due to the
possibility of them being transferred from one family member. Deeds for
properties with unusually high sales prices were researched and efforts were made
to correct sales prices based on the number of parcels included in the sale. 20
This study uses the elementary school catchment areas as the level of analysis in
order to allow for an analysis of the effects of the changing demographics of each
individual school and neighborhood that it services. A school catchment area is a
geographical area serviced by a particular school. The catchment areas in this
study are based on school transportation assignment lists created by the Barnegat
and Jackson Township Boards of Education. Catchment areas were created using
data provided by individual municipal boards of education as well as the 2010 US
Census.21 Catchment area maps were created in ESRI's ArcMap GIS for spatial
analysis.
There were several technical obstacles when creating the map because many
unmatched streets were excluded from the school transportation lists. Some new
streets were excluded from the district transportation lists. The issue of
unmatched streets was solved by assigning properties sold on unmatched streets

Deed information is available at the Ocean County Office of the Clerk at
http://www.oceancountyclerk.com/search2.htm.
21
2010 Census TIGER/Line Shapefiles data was selected for Ocean County New Jersey.
http://www.census.gov/cgi-bin/geo/shapefiles2010/main Accessed October 30, 2010.
20
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to the nearest catchment area. Newly constructed streets were located using
Google Maps and manually drawn in the maps created in ArcMap. Every attempt
was made to overlay catchment data on top of sales data provided by the Ocean
County Planning Department layers, however, spatial errors may exist.
Analysis
This thesis builds on prior studies on the capitalization of school quality into
property sale prices (Downes, T.A, and Zabel 2002; Poterba 1997; Brasington
1999; Brasington 2003; Seo and Simmons 2009), that assumes that a greying
population may negatively impact funding for public schools (Plutzer 2005;
Porterba 1997; Gradstein and Kaganovich 2004), and evaluates the correlation
between variables at school catchment areas.

District Profiles
Both the Barnegat and Jackson school districts receive a large portion of their
revenue from taxes.22 The Barnegat Township School district currently has four
elementary schools providing kindergarten through fifth-grade education, one
middle school, and one high school. In total, the district provides educational
services for 3,261 k-12 students. Most retirement communities are in the Collins
school catchment area, as shown in Figure 4. The Elizabeth V. Edwards

22

According to The NJBOE District Financial Data Report, 52% of both districts’ 2009-2010
revenue is from tax revenue. This figure is in line with revenue from the prior two school
years.
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Elementary School was closed in 200323 and the school's students were assigned
to the district’s remaining schools.24 In 2008, the Joseph T Donahue elementary
school opened its doors. The new Donahue School serviced students from the
Collins School and Ocean Acres development. 25 The prior year, student
enrollment peaked at 3,272 students. Students are assigned to elementary schools
based on their geographic locations. Jackson Township has six elementary
schools, two middle schools, and two high schools. The greatest numbers of
retirement communities are in the Holman and Switlik areas, as depicted in Figure
5. In total, Jackson Township provides services for 9,578 k-12 students. Student
enrollment has increased since 2000 and peaked in 2007 at 9,736 students. 26

Gregory J. Volpe, “Fate of School Sealed,” Asbury Park Press, March 25, 2003, Section B..
Http://proxy.lib.umich.edu/login?url=http://search.proquest.com/docview/437571422?accountid=1
4667
24
The Donahue catchment area was excluded from this analysis due the absence of test score data
for 2006 and 2007.
25
Huba, Nicholas. “Donahue School Set for students” Asbury Park Press. July 10, 2008.
http://proxy.lib.umich.edu/login?url=http://proquest.com/docview/438107481?accountid=14667
26
State of New Jersey Board of Education 2000-2001,2002-2003,2003-2004, 2005-2006, 20062007,2007-2008 and 2008-2009 Enrollment. http://www.nj.gov/education/data/enr/
23
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Figure 4: Barnegat Township School Catchment Areas

Figure 5: Jackson Township School Catchment Areas
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Like many other communities, both Barnegat and Jackson are growing
municipalities that experienced an increase in real estate development activity
prior to the 2006 global economic downturn. During the study period, both
municipalities saw not only a large increase in the number of residents but also a
large increase in the number of housing units. The number of housing units in
Barnegat increased by 49.8% while Jackson's housing stock grew by 38.9%. This
growth in housing units is significantly higher than the 11.8% at the county level
and the 13.6% increase in the number of housing units in the entire country. The
number of new housing units approved peaked in 2003. An annual account of
retirement units built is unavailable; however, there are accounts of site plans and
subdivisions approved by local planning boards. Between 2003 and 2009,
retirement subdivisions were the most approved type of housing subdivision
approved. Jackson's retirement subdivision peaked in 2007 when 902 agerestricted subdivision lots were approved in the Switlik school catchment area.
Barnegat's retirement subdivision lots/units approval peaked three years earlier
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when 630 subdivision lots and units were approved in the Collins catchment
area.27 A decrease in the number of sub-divisions approved can be attributed to the
great recession.
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Figure 6: Number of Barnegat Township Subdivisions approved. Source Ocean County
Planning Department
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Figure 7: Number of Jackson Township Subdivisions approved. Source Ocean County
Planning Department
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Ocean County Department of Planning Subdivision and Site Plan Approvals by Municipality,
detailed pages by year. http://www.planning.co.ocean.nj.us/databooktoc.htm
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This study consists of 5,857 residential property transactions occurring between
2006 and 2009. The study period covers the peak of the housing boom in 2006 28
and the subsequent housing downturn. The sales data was obtained from
municipal tax assessor databases provided from the county GIS office. Each sale
was geocoded to a specific elementary school catchment area. The Barnegat
Township school catchment area information was gathered from town’s "Safe
Routes to School" information, which was provided for the 2009-2010 school
year.29 Jackson School catchment area information was provided by the Municipal
Board of Education. School quality data was gathered from the State of New
Jersey Department of Education (DOE) Statewide Assessment Reports for 20052009. Demographic characteristics come from the 2000 and 2010 Census.
The DOE provided data on student assessment results for the NJ ASK from the
nine schools in the study areas. From this data, I selected the scale scores
achieved for fourth-grade science on the NJASK exam as the indicator of school
quality. This analysis is limited to standardized test results for the fourth-grade
science section of the NJ ASK exam because this test was the only one that had
not been significantly changed during the evaluation period. The evaluation
contains 36 observations stemming from 9 school catchment areas over the course
of 4 years. The housing data included in this study were average sales price,

According to Piazzesi and Schneider, the housing boom cycle took place between 2002 and
peaked in early 2006.
29
Safe Routes to School information provided by the Barnegat Township School District.
http://barnegatschools.com/14301051913734650/FlexBase/FlexBaseDisplay.asp?DirectoryID=
10&DisplayType= Accessed March 24, 2011.
28
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number of retirement units sold, and all residential units sold. All residential
properties included in this study were selected by their zoning types.
Properties sold between 2006 and 2009 were selected for this study due to
changes in standardized testing that occurred prior to 2006 and lack of data
available for the years since 2010. Prior to 2003, students were administered the
Elementary School Proficiency Assessment (ESPA), however, this changed in
2003 when children in grades 3 through 8 were issued the New Jersey Assessment
of Knowledge and Skills test. Due to test design changes for the ASK 5-8
Language Arts Literacy (LAL) and mathematics sections in 2008 and test design
changes in 2009 for grades 3-4, this analysis will use assessments from 2006 to
2009 only for the science assessments.

Data Description
Few Structural housing characteristics were available for this analysis limiting the
scope of the study. The only housing characteristics available in most transactions
were the lot size information in the form of acreage and vacancy status in the
Ocean County Tax Assessor Database provided. 30 The evaluation focus was
limited to neighborhood characteristics, specifically test scores, property sale
prices, and geographic locations. The dataset has been filtered to exclude
government owned land, open space, model homes, and infrastructure sites. The

30

The property descriptions provided in the tax assessment databases was limited to the property’s
lot size and building description and did not contain other descriptions such as square footage
of each home, the number of bedrooms nor the number of bathrooms.
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remaining residential data includes a mix of single-family detached units, multifamily units, mobile homes, and farms. Transactions for less than $10,000 are
excluded from this analysis due as they may have occurred as the result of nonstandard market transactions such as those that may occur between family
members.

Chapter 4: Analysis

The goal of creating retirement communities is to provide municipalities with
additional tax revenue without providing expensive services required for younger
people, such as public education. This chapter examines the relationship among
study variables to examine potential impacts of retirement community
development on area sales prices and public school test scores. Correlation
coefficients were calculated to test for collinearity among study variables.
The data for this study consists of a sample of residential property sale
transactions occurring the Barnegat Township and Jackson Township New Jersey
between 2006 and 2009. Using the Ocean County Tax record database, I
identified recorded 5,857 transactions during the study time period which
contained property address, transaction price, acreage, sale date and property type
(indicating whether the property was age-restricted or non-restricted). Sales
coded as bulk transactions were removed. These parcels were all various sizes.
To assign a sale price to each parcel, the dollar amounts the transaction were
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divided by the number of parcels included in the sale. 31

Statistical Analysis
Real sale prices are based on numerous characteristics which are capitalized in the
price a buyer is willing to pay for a property. These characteristics can be both
structural (a property’s lot size or number of bedrooms) or locational (area’s
school quality or proximity to a desired amenity).

In this thesis, a multivariate

regression, adjusted for property acreage and vacancy was used to examine the
relationship between property sale price, standardized test score results and the
number of age-restricted units sold. Table 4 details the variables chosen for this
evaluation.

43 parcels recoded for $12,624,750 each on 10/03/06 and 98 parcels recorded for $12,311,670
each on 02/06/08. 98 parcels recorded for $12,311,670 each on 02/06/2008 in Jackson. 77
parcels recorded for $7,408,391 each on 11/12/2009, 48 parcels recorded for $3,471,193 each on
06/11/08, 14 parcels recorded for $3,050,000 on 06/08/07, 6 parcels for $1,080,000 on 01/31/05, 3
parcels recorded for $1,400,000 on 02/23/05 and 3 parcels recoded for $1,140,000 on 10/18/06.
31
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Table 4: List of Variables

Variable

Structural Characteristic
Acreage

Definition

Description
Lot Size

Vacant

Property development status

Test_Score

NJASJK4S Test Score

Sale_Price

Property sale price

num_all_sales

Number of all residential
property sales

School Characteristics
Dependent Variable
Independent Variable
num_retire

Number of age-restricted units
sold

The regression equations used for analysis are:
=

+

=
+

+

+

+

+

_

Both ordinary least squares and generalized linear model parameter estimates
were obtained. Descriptive statistics (mean, standard deviation, percentage
change, and median were also calculated for key dependent variables.
Evaluating Changes in Residential Units Sold
The number of all residential sales peaked in both Barnegat and Jackson in 2006
in Jackson, which is consistent with national trends. All catchment areas saw a
decrease in total housing units sold and areas with the largest percentage of
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retirement communities had the largest overall decrease in units sold.
Consistently, every catchment area saw a decrease in the total number of
residential units sold. Sales for all housing units rebounded slightly in Barnegat
between 2008 and 2009 with a 12 percent increase in residential property sales.
This was not the case in Jackson were there were there were 27 percent fewer
sales in 2008 than 2009. This rebound included an 8.08% increase in retirement
units sold.
Sale Price
Overall, there was a 26 percent decrease in the mean sale price in Barnegat and a
massive 64 percent decrease in mean sale price in Jackson. Sale prices in both
municipalities peaked in 2006, which was in line with national real estate sale
trends.32 Property sale prices in these municipalities decreased in all but one
catchment area in Barnegat during the study period. The average sale price
decreased for both municipalities by 33.2% overall. The greatest decrease in sale
price in Barnegat took place in the Cecil Collins catchment area, the catchment
area with the greatest percentage of retirement units sold (52% of total sales in
this catchment area were age restricted units). The second greatest decrease in
average sale price took place in Jackson Township's Howard C. Johnson
catchment area. Prices in this area decreased by 45.43%, however, this area did
not share a large percentage of retirement units sold. In fact, only 13% of housing

32

According to the National Association of Realtors, median home prices rose 48.6% nationwide
between 2000 and 2005.
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units sold were age-restricted units. The large decrease in average sale prices in
these areas may be due in part to a number of sales under $10,000 as well as a
preference for homes of small lots and property transactions between family
members. The Johnson catchment area may be particularly sensitive to a
preference for small lots due to the fact that many lots in this area are for rural
residential use with a minimum lot size of 38 acres. Average sale price increased
slightly between 2007 and 2008 in Jackson but then decreased again the following
year.

Average Sale Price
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Figure 8: Changes in Barnegat Township Sale Price.
Source Ocean County Tax Records, Ocean County Planning Department
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Figure 9: Changes in Jackson Township Sale Price
Source Ocean County Tax Records, Ocean County Planning Department

Evaluating Changes in School Quality
The study hypothesizes that school quality (measured by standardized test scores
in this study) will decrease in a given catchment area due to an increase in the
number of retirement housing units constructed and a decrease in the sales price
of existing homes within said area. Overall, both municipalities displayed results
that were consistent with this project’s hypothesis. As expected, the catchment
area with the highest percentage of sales being retirement had the greatest
decrease in average standardized test score33. The only catchment area to
experience an increase in the average test score was the Rosenauer catchment area
in Jackson Township. These results were surprising because this catchment area
had the second highest percentage of retirement to total housing units sold. 34
One explanation may be that many of these housing units were vacant lots. It is
possible that lots which have yet to be developed have no negative effect.
.

Regression Analysis
A Multivariate Regression revealed that overall, all variables in this study were
statistically significant. This study sought to answer four questions relating to the
effect retirement communities have on area sale prices and school quality. The
33

The Cecil Collins catchment area experienced a 5.29% decrease in test score. Retirement units
sold accounted for 65.19% of total housing units sold.

34

52.84% of the total sales were age-restricted housing units and test scores increased 2.51%.
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REG procedure linear regression was selected to evaluate the study questions.
This regression procedure is a general regression procedure which is used to fit
ordinary least square (OLS) regression models.
The first test evaluated the relationship between the mean sale price and the
annual test scores in a given catchment area. After adjusting for acreage, we
observe a statistically significant decrease in test scores as sales price increased in
each catchment area except for the Johnson catchment area.
Table 5: Relationship between the mean sale price and the annual test scores

Catchment Area
Overall
Collins
Dunfee
Elms
Holman
Horbelt
Johnson
Rosenauer
Switlik

Proc Reg Model Summary: Test Score
Parameter
N
R2
Pr>|t|
Estimate
5857
-6.13E-07
0.0483 <.0001
1198
-2.85E-07
0.1015
0.5781
285
-0.0000144
0.0731
0.0001
453
-2.19E-07
0.0161
0.1273
835
-1.31E-08
0.0016
0.8587
536
-5.73E-07
0.0026
0.2971
724
2.03E-09
0.0041
0.9709
299
-5.76E-07
0.283
0.0002
766
-1.60E-07
0.0881
<.0001

P <0.05 indicates statistical significant

The second question in this study looked at if there a relationship between the
average annual test scores and the number of total residential homes sold in a
given catchment area. I observed a statistically significant decrease in test scores
as sales price increased. However, once we consider each catchment area except
for Johnson and Rosenaur where the opposite occurred. Rather than a significant
decrease in test scores as sale price increased, average sold increases, test scores
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also increase. These effects are statistically significant.

Table 6: Relationship between the average annual test scores and the number of total
residential homes sold

Catchment Area
Overall
Collins
Dunfee
Elms
Holman
Horbelt
Johnson
Rosenauer
Switlik

Proc Reg Model Summary: Test Score
N
Parameter
R2
Estimate

5862
1198
285
453
835
536
724
299
766

P <0.05 indicates statistical significant

-2.45E-03
-3.93E-02
-5.71E-02
-9.53E-03
-1.13E-03
-3.14E-02
2.88E-03
1.54E-02
-1.05E-02

0.0154
0.3216
0.9154
0.745
0.0091
0.7446
0.0788
0.8703
0.8461

Pr>|t|
<.0001
<.0001
<.0001
<.0001
0.0118
<.0001
<.0001
<.0001
<.0001

There are several reasons why the more housing units sold overall resulted in
decreased test scores in every catchment area. Children who come from families
with higher incomes may have highest test scores than those that come from
families with lower incomes. Also, children in households with parents with
higher levels of educational attainment may perform better on standardized tests.
This data is available through the United States Census, however, due to the data
used in this study, Census data could play a large role in determining how a child
will do on a standardized test.
The third question examined the relationship between the average sale price and
the number of retirement housing units sold in a given catchment area. The
assessment shows that there is a statistically significant increase in the average
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sale price as the number of age-restricted housing units increased in all catchment
areas except for the Rosenauer catchment area where there is a statistically
insignificant decrease in the average sale price as the number of age-restricted
housing units increased. Overall, this finding suggests that the hypothesis that the
sale of age-restricted housing units does not have a negative effect on overall sale
prices.
Table 7: Relationship between the average sale price and the number of retirement housing
units sold

Catchment Area
Overall
Collins
Dunfee
Elms
Holman
Horbelt
Johnson
Rosenauer
Switlik

Proc Reg Model Summary: Test Score
N
Parameter
R2
Estimate

5862
1198
285
453
835
536
724
299
766

P <0.05 indicates statistical significant

5.20E+03
5.42E+00
2.45E+02
1.06E+03
8.61E+02
1.11E+02
5.11E+03
-1.38E+02
6.95E+03

0.2792
0.2485
0.809
0.0521
0.2051
0.0271
0.3111
0.947
0.6239

Pr>|t|
<.0001
0.9742
0.0007
0.1127
0.2862
0.496
<.0001
0.9255
0.0002

The fourth question assesses the relationship between the average test scores and
the number of age-restricted housing units sold. The analysis reveals that as the
number of age-restricted housing units sales increase, test scores decreases.
Overall, these result is statistically significant in all catchment areas except for
Johnson.

62

Table 8: Relationship between the average test scores and the number of age-restricted
housing units sold

Catchment Area
Overall
Collins
Dunfee
Elms
Holman
Horbelt
Johnson
Rosenauer
Switlik

Proc Reg Model Summary: Test Score
N
Parameter
R2
Estimate

5857
1198
285
453
835
536
724
299
766

P <0.05 indicates statistical significant

-3.53E-02
-5.58E-02
-7.60E-02
-3.10E-02
-1.28E-02
-4.30E-02
-5.79E-04
4.42E-02
-2.85E-02

0.1336
0.367
0.9743
0.525
0.0682
0.8172
0.0043
0.5735
0.4471

Pr>|t|
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
0.7032
<.0001
<.0001

The General Linear Model results are described next. The first test evaluated the
relationship between the mean sale price and the annual test scores in a given
catchment area using the GLM procedure. After adjusting for acreage, we
observe a statistically significant decrease in test scores as sales price increased in
each catchment area except for the Johnson catchment area. These finding were
identical to those found using the PROC REG procedure.
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Table 9: Relationship between the mean sale price and the annual test scores in a given
catchment area

Catchment Area
Overall
Collins
Dunfee
Elms
Holman
Horbelt
Johnson
Rosenauer
Switlik

Proc GLM Model Summary: Test Score
N
Parameter
R2
Estimate

5862
1198
285
453
835
536
724
299
766

P <0.05 indicates statistical significant

-6.00E-07
-2.85E-07
-0.0000144
-2.00E-08
0.00E+00
-6.00E-07
0.00E+00
-5.76E-07
-1.60E-07

0.048308
0.1015
0.073074
0.016119
0.001568
0.002601
0.004104
0.283
0.0881

Pr>|t|
<.0001
0.5781
0.0001
0.1273
0.8587
0.2971
0.9709
0.0002
<.0001

After adjusting for acreage, we observe a statistically significant decrease in test
scores as sales price increased in each catchment area. Overall, the findings were
significant. However, when evaluating the results at the catchment area level, the
findings were insignificant in the Collins, Elms, Holman and Johnson areas.
The second question in this study looked at if there a relationship between the
average annual test scores and the number of total residential homes sold in a
given catchment area.
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Table 10: Relationship between the average annual test scores and the number of total
residential homes sold

Catchment Area
Overall
Collins
Dunfee
Elms
Holman
Horbelt
Johnson
Rosenauer
Switlik

Proc GLM Model Summary: Test Score
N
Parameter
R2
Estimate

5862
1198
285
453
835
536
724
299
766

P <0.05 indicates statistical significant

-0.0024543
-0.0393173
-0.057118
-0.009531
-0.0011267
-0.0313641
0.0028751
0.0154293
-0.010472

0.015428
0.321636
0.915355
0.744997
0.009132
0.744609
0.07876
0.870333
0.846099

Pr>|t|
<.0001
<.0001
<.0001
<.0001
0.0118
<.0001
<.0001
<.0001
<.0001

The results of this test were identical to those using the PROC REG procedure. I
observed a statistically significant decrease in test scores as sales price increased.
However, once we consider each catchment area except for Johnson and Rosenaur
where the opposite occurred. Rather than a significant decrease in test scores as
sale price increased, average sold increases, test scores also increase. These
effects are statistically significant.
The third question examined the relationship between the average sale price and
the number of retirement housing units sold in a given catchment area using the
GLM procedure.
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Table 11: Relationship between the average sale price and the number of retirement

housing units sold

Proc GLM Model Summary: Test Score

Catchment Area

N

Overall
Collins
Dunfee
Elms
Holman
Horbelt
Johnson
Rosenauer
Switlik

5862
1198
285
453
835
536
724
299
766

P <0.05 indicates statistical significant

Parameter
Estimate
5201.091
5.4172
245.0304
1058.1369
860.786
110.9212
51.05.143
-137.58
6947.405

R2

Pr>|t|

0.279209
0.248489
0.809049
0.052093
205094
0.027065
0.311124
0.947021
0.62395

<.0001
0.9742
0.0007
0.1127
0.2862
0.496
<.0001
0.9255
0.0002

The assessment shows that there is a statistically significant increase in the
average sale price as the number of age-restricted housing units increased in all
catchment areas except for the Rosenauer catchment area where there is a
statistically insignificant decrease in the average sale price as the number of agerestricted housing units increased. Overall, this finding suggests that the
hypothesis that the sale of age-restricted housing units does not have a negative
effect on overall sale prices.
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Table 12: relationship between the average test scores and the nu mber of agerestricted housing units sold

Catchment Area
Overall
Collins
Dunfee
Elms
Holman
Horbelt
Johnson
Rosenauer
Switlik

Proc GLM Model Summary: Test Score
N
Parameter
R2
Estimate

5862
1198
285
453
835
536
724
299
766

P <0.05 indicates statistical significant

-0.0352723
-0.0557462
-0.0759822
-0.0310155
-0.0127553
-0.0430195
-0.0005793
0.0442075
-0.028524

0.133583
0.366979
0.974277
0.524965
0.06821
0.817173
0.004303
0.573462
0.447063

Pr>|t|
<.0001
<.0001
<.0001
<.0001
<.0001
<.0001
0.7032
<.0001
<.0001

The fourth question assesses the relationship between the average test scores and
the number of age-restricted housing units sold. The analysis reveals that as the
number of age-restricted housing units sales increase, test scores decreases.
Overall, these result is statistically significant except in the Johnson catchment
area.
Study Limitations
There were both data limitations and methodological limitations in this study
which must be qualified. There were numerous problems with the data sets used
for this evaluated which made it difficult to perform a robust locational analysis
on property sales.
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Chapter 5: Discussion and Conclusion

The goal of this study was to analyze the impact that the presence of retirement
communities in a school catchment area had on sale prices and standardized test
scores in New Jersey's Barnegat and Jackson Townships. A multivariate
regression model was created to undertake this analysis. Empirical evaluation of
the effects of retirement community units on sale price and test scores at the
catchment level is absent from current academic literature. The goal of this study
is to expand the body of literature on this topic.
While it is accepted that school quality is capitalized into home prices, there are
also other factors that can contribute to sale prices. School quality is considered
to be a neighborhood characteristic by many scholars, government officials,
people in the real estate industry and consumers.
Study Limitations
There were both data limitations and methodological limitations in this study
which must be qualified. There were numerous problems with the data sets used
for this evaluated which made it difficult to perform a robust locational analysis
on property sales.
Data
The analysis in this study was limited to the use of standardized test scores, sale
price, lot size and residential limitation type (age-restricted residential and nonrestricted residential). This limited data results as a variable of neighborhood
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characteristics and does not include other factors normally included in property
sale analysis (structural characteristics and environmental characteristics) as this
data was not available in the county’s tax database. This study excludes other
housing and environmental characteristics that have been used to evaluate impacts
on home prices. The tax data, contained limited data Study Limitations.
Information provided by a multiple listing service should be used for future
research on this topic as it would contain a greater amount of property specific
descriptive information such as number of bedrooms and bathrooms.
Sale Prices
The sales included in this study consisted of a variety of property types including
single-family units, multifamily units, mobile home units, and attached housing
units. This study also included property transactions of less than $10,000, which
could indicate that the transaction occurred as a result of a gift between family
members, a property seizure. Several large developments were recorded as
selling individual parcels for the price the entire project. This issue was resolved
by dividing the recorded sale price by the number of parcels included in the sale.
Further research is needed using a non-linear hedonic price model that may fit the
data better than the linear analysis used in this study. Additional analysis should
be conducted on individual housing types and should include an analysis of sale
price at the price per square foot level in order to better understand the impact on
sale price.
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Spatial Analysis Issues
A spatial analysis can be challenging due to the arbitrary nature of informal
boundaries, such as unofficial neighborhood boundaries and school catchment
areas. School catchment area edges are not fixed and can change over time,
creating a situation where analysis is difficult. The school catchment data
provided for this study was based on busing assignments which can change on an
annual basis. Catchment areas were created using street listing data provided by
individual municipal boards of education. These catchment areas had to be
altered to include newly streets. Many of these newly created streets were located
in new retirement communities. Every attempt was made to overlay catchment
data on top of sales data provided by the Ocean County Planning Department
layers, however spatial errors may exist. Data for this study was limited to only
two municipalities based on the availability of school catchment data.

Conclusion

Retirement communities may be a development option that municipalities explore
in the future, however further study is needed to help them understand the full
impact that this type of development can have on a community. This study
examined how retirement community developments relate to sale prices, test
scores, and number of residential units sold using a case study methodology.
Using a multivariate regression model, I analyzed residential property sales in
nine catchment areas in Barnegat Township and Jackson Township, New Jersey,
in order to examine the effect the presence of retirement properties has on overall
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sale prices in a school catchment area as well public school quality, measured by
annual standardized test results. This regression model was used to explain the
relationship between property sale price, standardized test score results and
residential property type (age-restricted verses non-restricted). The results of this
study show that there is a statistically significant increase in overall residential
property sale prices as more homes in retirement communities are sold, however
as the number of age restricted housing units sold increases, standardized test
score results decrease.
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Appendices
Appendix A

Table: 2006 - 2009 Total Number of Sales by Year and Municipality
Year
2006

Municipality
Barnegat

2008

Barnegat

2007
2009
2006
2007
2008
2009

Sales

Non-Retirement

Barnegat

363

Retirement

292

323

161

318

Barnegat

156

349

Jackson

871

Jackson

630

Jackson

180

265

864

Jackson

231
231

507

121

Appendix B
Table: 2006 - 2009 Descriptive Statistics for OVERALL Home Sale Prices by Municipality
Year
2006
2007
2008
2009

Municipality

Mean

Std Dev

Barnegat

$ 334,400

$ 274,347

Barnegat

$ 320,822

$ 238,824

Jackson

$ 892,293

Median

IQR

$ 334,789

$ 149,384

$ 317,700

$ 181,500

$ 1,954,392

$ 395,274

$ 186,123

$ 2,703,307

$ 388,233

Barnegat

$1,215,106
$ 301,676

$ 510,056

$ 350,175

$ 214,028

Barnegat

$1,717,223
$ 248,279

$ 3,811,553

$ 258,500

$ 170,964

$ 215,000

$ 180,000

Jackson
Jackson
Jackson

$ 322,344

$ 160,521
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$ 313,750

$ 222,046
$ 190,000

$ 186,888

Appendix C
Table: 2006 - 2009 Descriptive Statistics for Home Sale Prices by Sales Type and Municipality
Year

Municipality

Sales Type

Total
Sales

2006

Barnegat

NonRetirement
Retirement

363

Jackson
2007

Barnegat
Jackson

2008

Barnegat
Jackson

NonRetirement
Retirement
NonRetirement
Retirement
NonRetirement
Retirement
NonRetirement
Retirement
NonRetirement
Retirement

292
871
265
323
161
864
231
318
156
630
231

78

Mean

Std Dev

Median

IQR

$
320,222
$
352,025

$
363,194
$ 67,074

$
280,000
$
351,458

$ 195,775

$
997,181
$
547,547
$
322,952
$
316,547
$
828,727
$
2,660,263
$
279,825
$
346,218
$
359,220
$
5,420,868

$
2,141,890
$
1,071,196
$
147,931
$
357,928
$
1,573,490
$
4,776,167
$
165,266
$
857,358
$
358,733
$
5,928,058

$
410,000
$
390,000
$
323,115
$
310,000
$
377,750
$
399,280
$
257,505
$
261,100
$
330,168
$
400,000

$ 250,500

$ 72,168

$ 62,240
$ 191,890
$ 161,328
$ 257,438
$ 98,755
$ 207,500
$ 286,688
$ 208,000
$11,976,670

Appendix D
Table: 2006 - 2009 Descriptive Statistics for Home Sale Prices by Sales Type, Municipality, and
School Catchment Area
Year Municipality
Sale
School
num_retire
Mean
Std Dev
Median
Type
Catchment
2006

Barnegat

NonRetirement

Retirement
Jackson

NonRetirement

Retirement

2007

Barnegat

NonRetirement

Donahue

43

$ 320,016

$ 75,207

Collins

129

$ 350,047

Donahue

1

$ 459,000

$
534,410

Dunfee

74

$ 236,346

$ 59,324

Horbelt

116

$ 339,442

Collins

291

$ 351,780

$
294,935
$ 67,058

Horbelt

1

$ 423,450

.

Crawford

161

$ 374,182

Elms

83

$ 501,791

Holman

213

$ 339,458

Johnson

175

$ 479,605

Rosenauer

33

$ 352,148

$
138,836
$
223,791
$
229,295
$
121,235
$ 83,214

Switlik

205

$
2,920,664

elms

Crawford

1

37

$ 60,500

Elms

75

$ 505,513

Holman

44

$ 388,790

$
890,072
$ 43,999

Johnson

26

$ 362,197

$ 81,003

Rosenauer

25

$ 839,609

Switlik

58

$ 785,818

Donahue

25

$ 300,716

Collins

86

$ 346,288

79

$ 380,944

.

$3,818,9
61
.

$ 47,628

$1,659,6
57
$1,723,3
27
$
111,457
$
126,303

$
295,000
$
380,000
$
459,000
$
245,500
$
279,650
$
351,455
$
423,450
$
358,000
$
500,000
$
239,900
$
463,095
$
339,000
$
545,000
$ 60,500

$
377,336
$
395,515
$
388,409
$
382,500
$
393,551

IQR
$
125,000
$
341,780
$-

$ 52,800
$
239,500
$ 72,039
$$
126,605
$
254,000
$
255,000
$
111,385
$ 55,000
$
8,380,00
0
$-

$ 38,273
$ 66,302
$ 50,877

$
116,000
$ 49,164

$
387,271

$ 62,240

$
322,500
$
358,193

$
169,000
$
118,173

Jackson

Dunfee

63

$ 234,447

$ 61,673

Horbelt

149

$ 350,636

Retirement

Collins

161

$ 316,547

NonRetirement

Crawford

165

$ 510,568

Elms

95

$ 454,523

Holman

198

$ 311,215

Johnson

191

$ 468,004

Rosenauer

51

$ 322,451

$
174,172
$
357,928
$
809,879
$
161,635
$
225,617
$
127,663
$ 83,011

Switlik

164

$
2,567,941

Crawford

18

$ 353,096

Elms

31

$ 778,802

Holman

26

$ 372,126

Johnson

22

$ 885,602

Rosenauer

52

$ 404,303

Switlik

82

$
6,510,242

Donahue

26

$ 264,473

Collins

81

$ 283,527

Donahue

2

$ 410,000

$
169,027
$ 14,142

Dunfee

56

$ 179,414

$ 79,700

Horbelt

153

$ 315,524

Donahue
Collins

4

150

$ 72,317

$
182,968
$-

Horbelt

2

$ 307,500

Crawford

129

$ 330,198

Elms

68

$ 443,176

Holman

171

$ 261,750

Retirement

2008

Barnegat

NonRetirement

Retirement

Jackson

NonRetirement

80

$ 354,038

$2,926,6
56
$ 77,088
$2,199,0
35
$ 40,808
$2,622,6
05
$ 56,254
$6,152,2
35
$ 73,130

$
873,185
$
130,815
$
111,617
$
248,686
$
124,559

$
239,500
$
355,290
$
310,000
$
310,000
$
465,000
$
235,500
$
473,150
$
327,000
$
523,750
$
372,022
$
385,000

$ 46,000
$
200,611
$
161,328
$
133,000
$
185,000
$
147,000
$
139,963
$ 80,000
$
6,162,50
0
$
146,100
$ 87,043

$
373,695
$
331,000

$ 49,298

$
405,256
$
6,555,08
0
$
277,450
$
307,075
$
410,000
$
200,000
$
280,402
$ 72,317

$ 61,441

$
272,500
$
307,500
$
320,000
$
427,750
$
210,000

$ 92,500

$12,229,
750
$ 71,000
$
323,338
$ 20,000
$
104,500
$
219,198
$$
287,808
$
185,000
$
108,850
$
117,500
$
136,000

Retirement

2009

Barnegat

NonRetirement

Retirement
Jackson

NonRetirement

Retirement

Johnson

142

$ 424,332

Rosenauer

21

$ 290,539

Switlik

99

$ 428,905

Crawford

22

$
4,123,033

Elms

28

$ 356,157

Holman

23

$
5,559,522

Johnson

42

$
3,481,155

Rosenauer

72

Switlik

44

Donahue

21

$ 263,529

$5,075,4
91
$ 51,238

Collins

121

$ 242,640

$ 95,132

Donahue

1

$ 335,000

.

Dunfee

92

$ 186,381

Horbelt

114

$ 322,943

Collins

179

$ 233,820

Horbelt

1

$ 295,000

$
243,747
$
145,212
$
175,158
.

Crawford

90

$ 291,214

Elms

57

$ 381,649

Holman

136

$ 230,408

Johnson

102

$ 421,922

Rosenauer

36

$ 280,623

Switlik

86

$ 371,497

Crawford

20

$ 291,473

$
283,764
$ 88,204

Elms

16

$ 284,914

$ 66,615

Holman

24

$ 357,704

$
143,252

81

$10,316,8
69
$
3,060,209

$
119,606
$ 64,481
$
827,309
$5,725,9
12
$ 69,844
$6,055,2
21
$5,324,1
08
$4,491,9
18

$
102,868
$
127,179
$
126,450
$
104,909
$ 90,868

$
440,000
$
290,000
$
325,000
$
359,422
$
333,793
$
396,580
$
365,281
$12,311,
670
$
351,200
$
250,000
$
200,000
$
335,000
$
174,500
$
301,983
$
150,000
$
295,000
$
280,000
$
390,000
$
195,000
$
429,640
$
286,450
$
341,000
$
300,334
$
286,975
$
348,903

$
144,000
$ 67,000
$
202,000
$12,040,
670
$
100,961
$11,961,
770
$11,979,
170
$$
138,758
$ 63,000
$
119,196
$$
111,160
$
151,438
$
230,312
$$
104,500
$
181,500
$
117,500
$
122,500
$
106,750
$
255,000
$
137,103
$ 95,159
$ 65,625

Johnson

24

$ 271,302

$ 87,680

Rosenauer

9

$ 333,516

$ 39,804

Switlik

28

$ 341,434

$ 78,080

82

$
247,450
$
341,707
$
340,546

$
154,750
$ 19,547
$ 57,303

