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Introduction

The US Environmental Protection Agency (EPA) Brownfields Program
provides grants to assess and clean up brownfields. A brownfield is “a property,
the expansion, redevelopment, or reuse of which may be complicated by the
presence or potential presence of a hazardous substance, pollutant, or contaminant
(US EPA 2017).” Cleaning up of land, whether for commercial, industrial, resi-
dential, recreational, greenspace or other productive use, may result in jobs to
local residents, increased property values, or it may provide recreational or
other services to make the community a better place to live. Land reuse can
also affect the fiscal situation of local and state governments. In a survey con-
ducted by the US Conference of Mayors in 2010, 85% of the 150 surveyed cities
identified tax base growth as one of the four most important benefits that would
accrue to their city if their brownfields were redeveloped (US Conference of
Mayors, 2010). At a minimum, cleanup and redevelopment can increase local tax
revenue by returning abandoned properties to the tax rolls. Additionally, if land
cleanup and reuse result in higher values of nearby properties, brownfields rede-
velopment can further increase the local property tax revenues. Also, changes in
the number of new businesses, employment rates and incremental consumer
spending can affect state income tax and local and state sales tax revenue (US
Environmental Protection Agency, 2011). Increased tax revenues provide a larger
pool of funds for municipalities to provide public services and education to local
communities.

Potential additional tax revenue from brownfields cleanup and redevelopment
may also be an important factor for local, state or federal government officials
deciding whether to invest in cleanup and redevelopment. Brownfields cleanup
and redevelopment are usually accomplished through a combination of public- and
private-sector funding. In a typical public—private partnership associated with
brownfields, a public entity will sponsor the project and provide some initial
funding, often for assessments to remove contamination uncertainties and for
infrastructure to support development. A private-sector developer then funds
and manages the pre-development and construction process. The initial public
investment provides the necessary incentives for private sector development and
operations. These partnerships reduce financial burden on the public sector while
accelerating property cleanup, redevelopment and community revitalisation.
Additional tax revenues generated from brownfields cleanups can be used to
support the initial public funding. Public funding sources may include local, state
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or federal government programs that offer tax credits, tax abatements, tax incre-
ment financing (TIF), grants, subsidies, bonds or loans.'

There are many case studies that estimate the additional tax revenue expected or
realised from adding a single brownfield property back onto the tax roll; however,
there are few studies that look beyond a site’s property lines to estimate the
additional property tax revenue that may accrue from increases in nearby property
values occurring as a result of the cleanup. For example, a case study reports that a
closed tire service shop that left behind waste oils and hydraulic fluids in Frisco,
Colorado was remediated and put to reuse as Uptown Bistro Restaurant, which
generates $57,000 in property and sales tax revenue annually (Colorado Depart-
ment of Public Health and Environment, 2005). Another study of 17 brownfields
across the US reports that the additional annual property tax revenue from putting
those remediated brownfields back onto the tax roll ranged from $20,534 at the
Merchandise Mart Project in Louis, MO to $20.4 million at the Compuware
Headquarters in Detroit, MI (Redevelopment Economics, 2015). The tax revenue
identified in these case studies includes only those generated directly from the
remediated property, and therefore; only shows a portion of the additional tax
revenue that may accrue to local governments and do not account for the broader
impact of cleanup on tax revenue from nearby properties. To date, only a few
geographically narrow studies have estimated additional tax revenues accruing
from beyond the property line as the result of cleanup of the contaminated site.”
For example, Chattopadhyay et al. (2005) estimated that the present value of the
projected increase in residential property tax revenue from properties nearby to the
Waukegan Harbour, a Superfund site on the Great Lakes, ranges from $10.25
million to $16.02 million, and Mihaescu and Vom Hofe (2013) estimated that
based on depressed values of properties located within 2,000 feet of 87 brown-
fields in the City of Cincinnati, the city loses $2,262,569 in annual tax revenue,
which presumably could be recovered if those brownfields were remediated.

I'TIF is a method of facilitating development or redevelopment of an area by earmarking future
property tax revenues that are realised from taxes generated only from the TIF District to pay for the
public improvements.

2There are studies in other contexts that estimate the impacts of land use on property tax revenues
(e.g., preserved agricultural land in three Maryland counties (Geoghegan et al., 2003), green space in
downtown Los Angeles (Conway er al., 2010), open space in New Jersey (Vandegrift and Lahr,
2008), a shopping center in Tennessee (Yu et al., 2012), conservation easements in Vermont (King
and Anderson, 2004), etc.).
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Given the importance of tax revenues for local municipalities to provide goods
and services to the local community and that a frequently identified barrier to
brownfields redevelopment is a lack of cleanup funding,” it is surprising that little
attention has been paid to measuring the benefits that brownfields cleanup and
redevelopment provide to local governments beyond taxes and jobs generated
from the project site itself (De Sousa et al., 2009). This study addresses this
knowledge gap by estimating the increased residential property tax revenue
attributable to brownfields cleanup at 48 sites that were remediated between 2004
and 2011 under the EPA Brownfields Cleanup Grants Program. This study utilises
the findings of a previous analysis by Haninger et al. (2017) (hereafter HMT), who
use a hedonic approach combined with a variety of quasi-experimental techniques to
estimate the impact of brownfields remediation on nearby housing property values.
HMT (2017) find evidence of increases in housing property values accompanying
brownfields cleanup, ranging from 5% to 15.2% for residential properties within
2.07 km of the site. This study applies this range of property value increases to the
assessed values of nearby residential properties to estimate the increase in the resi-
dential property tax base attributable to brownfields cleanup. Local tax laws, as-
sessment ratios, and rates are then used to estimate the tax revenue gained from the
estimated additional tax base. The estimated increase in residential property tax
revenue for a single tax year from remediating 48 brownfields properties was be-
tween $29 million and $97 million — an average of $606,046 and $2,018,854 per
site (2014 USD). Realisation of this additional tax revenue is expected to occur when
residential properties are reassessed after cleanup. Note that this estimate neither
includes additional tax revenues from the brownfields property itself nor from nearby
commercial properties that may be generated as a result of the cleanup.

The US EPA Brownfields Program

The US EPA Brownfields Program is designed to empower states, communities
and other stakeholders to work together in a timely manner to prevent, assess,
safely clean up, and sustainably reuse contaminated or formerly contaminated
land.* Brownfields grants serve as the foundation of the Brownfields Program and

3In a survey conducted by the US Conference of Mayors in 2010, 84% of the 150 surveyed cities
identified that the most frequent impediment they encounter in redeveloping brownfields sites was
lack of cleanup funds (US Conference of Mayors, 2010). Other barriers include the need for envi-
ronmental assessments to be conducted, poor market conditions, and liability issues.
4http://epa.gov/brownfields/. See the EPA webpage for further details on the Brownfields Program
and a link to public law 107-118 (H.R. 2869), “Small Business Liability Relief and Brownfields
Revitalization Act.”
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support land revitalisation efforts by funding environmental site assessment,
cleanup, and job training activities. Since the passage of the Small Business
Liability Relief and Brownfields Revitalization Act of 2002 (the “Brownfields
Law”), EPA has competitively awarded 2,790 assessment grants totalling $664.3
million, 344 grants to capitalise revolving loan funds totalling $331.4 million, and
1,187 cleanup grants totalling $226 million (inclusive of FY 2016). In addition to
the US EPA’s Program, nearly every state has established its own brownfield or
voluntary cleanup program, which is often accompanied by grant and loan support
(Wernstedt, 2010).

The typical US EPA cleanup grant is awarded for $200,000 but the amount may
vary depending on the particular needs at the site. The remainder of cleanup and
redevelopment costs are incurred by other federal agencies, state and local gov-
ernment, or the private sector. Potential additional tax revenue may be an im-
portant factor for local or regional officials deciding whether to invest in cleanup
and reuse efforts and during the consideration of cleanup financing options.

Residential Property Taxes in the US

Local governments levy taxes on real properties, which include residential homes,
commercial properties, and land. Property taxes are a major source of revenue for
local governments in the US, and are an important funding source for the provision
of local amenities and services (Barnett and Vidal, 2013). Property owners’ tax
obligations vary across states as a result of the wide variation in state tax laws and
states’ dependence on property tax revenues (Harris and Moore, 2013).” Local
property tax revenue is determined by the local tax rate and tax base. The tax base
is determined by the total assessed value of property in a municipality and an
assessment ratio, which is the share of the assessed value that is subject to taxation.

Assessors determine the assessed values of properties based on either the value
of the property when it was acquired or more commonly on the fair market value
of the property (Harris and Moore, 2013).° The property tax base is typically set by
the full fair market value (e.g., New York’s property taxes are calculated at 100%
of the market value) or by some fraction of the fair market value (e.g., Ohio’s
property taxes are based on 35% of the market value). States also have a variety of

5This section summarises Harris and Moore’s (2013) overview of property taxes in the US. For a
more comprehensive review of this topic refer to their report, “Residential Property, Taxes in
the US”.

6The comparable sales approach in which the appraiser compares a property to other recently sold
properties with similar characteristics is the most common method for determining an assessed value
on the fair market value.
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laws to limit property taxes such as homestead exemptions that lower property
taxes for owner-occupied housing, “circuit breakers” that reduce the level of tax
for certain types of owners (e.g., senior citizens or low-income households)
and abatements that eliminate taxes for certain taxpayers (e.g., senior citizens or
veterans) (Harris and Moore, 2013). As the impact of brownfields cleanups on
residential property, tax revenue is estimated, it is important that the assessment
ratio, tax rates, and tax limiting laws in each brownfields site’s particular location
are accounted for.

Measuring Property Value Impacts of Land Remediation

Property value data can be used in a variety of ways to estimate the effects of a
change in an environmental amenity or disamenity. In the land cleanup literature,
the hedonic approach is the most commonly used method.” The hedonic pricing
method has its theoretical foundation in Rosen (1974) and is commonly used to
estimate the marginal willingness to pay for a non-market housing amenity.® This
method is based on the idea that homeowner’s utility or disutility from living close
to an amenity or disamenity can be measured by observing compensating price
differentials in housing markets. In the context of Superfund National Priorities
List cleanups, there are several widely-cited papers that have used the hedonic
approach (Michaels and Smith, 1990; Kiel, 1995; Ihlanfeldt and Taylor, 2004;
Kiel and Williams, 2007; Greenstone and Gallagher, 2008; Gamper-Rabindran
and Timmins, 2013), but there are fewer well-known hedonic studies in the
context of brownfields.” This is largely due to the relative youngness of the
Brownfields Program. The Brownfields Program began with the passage of
the Small Business Liability Relief and Brownfields Revitalization Act of 2002
whereas the Superfund Program began over three decades ago with the Com-
prehensive Environmental Response, Compensation and Liability Act of 1980.
In the context of brownfields cleanups, a few studies have used property values
to estimate the depression in property prices attributable to the disamenity of a
nearby unremediated brownfield (Kaufman and Cloutier, 2006; Mihaescu and vom
Hofe, 2012, 2013; Schwarz et al., 2016). Some of these studies then use the

7For a more comprehensive discussion of the various methods that can be used to estimate the effect
of land cleanup and reuse on property values, refer to the US EPA’s National Center for Environ-
mental Economics’ Handbook on the Benefits, Costs, and Impacts of Land Cleanup and Reuse
(US Environmental Protection Agency, 2011).

8See Taylor (2003) and Palmquist (2005) for a discussion of the hedonics method.

9For a review of these and other hedonic studies of land contamination and cleanup, see Jenkins
et al. (2006).
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depression in property prices as an estimate of the property value that could be
gained if the brownfield was cleaned up (Kaufman and Cloutier, 2006; Mihaescu
and vom Hofe, 2013). Additionally, a few studies have examined the impact of
brownfields cleanup and redevelopment using property values from before and
after the cleanup (Corona, 2004; De Sousa et al., 2009; Schwarz et al., 2016;
Haninger et al., 2017). For example, De Sousa ef al. (2009) examined 103
brownfields in Minneapolis, Minnesota and Schwarz et al. (2016) examined
brownfields in Charlotte, North Carolina. Both of these studies find evidence that
brownfields cleanup and redevelopment had a positive effect on nearby property
values. However, Schwarz er al. (2016) found an increase in price due to
brownfields cleanup for homes between 0.5 miles and 2 miles, but a decrease for
homes within 0.3 miles, which they speculate to be the result of a nearby visual
disamenity that remains after remediation.

To date, in the context of brownfields cleanups, the most empirically robust and
geographically dispersed study that estimates the effects of brownfields cleanup on
nearby property values is the recent study by HMT (2017). When implementing
the hedonics method, a bias may arise if there are housing or neighbourhood
attributes that are unobserved by the researcher and correlated with the attribute of
interest. Brownfields Cleanup Grants are competitively awarded, and as a result,
the locations of brownfields that are awarded cleanup grants may systematically
differ from locations of those that are not awarded grants. If these unobservable
attributes are not properly accounted for, the estimated impacts of cleanup on
property values may be biased. A variety of statistical approaches has been
developed to address this problem including quasi-experimental and other
approaches such as fixed effects, difference in differences, instrumental variables
and matching estimators.'® HMT (2017) utilised the hedonic pricing method
coupled with several approaches including fixed effects, difference in differences,
and nearest neighbour matching to overcome the presence of correlated unob-
servable determinants of housing prices both time-invariant and those that vary
over time.

HMT (2017) begin with a simple cross-sectional estimation that compares
house transaction prices within 5km of brownfields after cleanup versus brown-
fields that have not yet been cleaned up while controlling for house attributes,
brownfields attributes, and the transaction year. The cross-sectional estimation
produces counterintuitive results — that cleanup has a negative impact on nearby
property values. The authors indicate that this result may suffer from an omitted

10See Greenstone and Gayer (2007) for a discussion of quasi-experimental approaches to envi-
ronmental economics.
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variable bias if cleanup grants are targeted towards the struggling neighbourhoods
and those neighbourhood attributes are correlated with cleanup status. To address
this potential bias caused by time-invariant unobservable neighbourhood attri-
butes, HMT (2017) utilise fixed effect specifications at the brownfields site or
house level. The fixed effect specifications compare house prices sold before and
after cleanup, and find statistically significant increases in house prices from
cleanup ranging between 8% and 11%.

While the fixed effect specifications are able to deal with time-invariant
unobservable neighbourhood attributes, the results may be biased if there are
time-varying unobservables that are correlated with brownfields cleanup. HMT
(2017) implement difference in differences specifications to address the possible
presence of time-varying unobservables. In the difference in differences estima-
tions, HMT (2017) compare the changes in house prices before cleanup and after
cleanup among houses near to a brownfield (treatment group) to those houses
farther away from the brownfield (control group). More specifically, they compare
prices before cleanup and after cleanup of homes within 2.07 km of a brownfield
to those that are between 2.07km and 5km away, while also controlling for
attributes of the home and the brownfield.!' Results from the difference in dif-
ferences estimates suggest increases in property values of between 5% and 7%.

A limitation of the fixed effects and difference in differences estimators are that
both rely on the assumption that the hedonic price function remains stable over
time. This assumption may not hold if cleanup leads to neighbourhood turnover
and changes in marginal willingness to pay for cleanup, which is suggested by
recent research (Banzhaf and McCormick, 2007; Wolverton, 2009). This moti-
vates HMT (2017) to specify a double-difference matching nearest neighbour
estimation that does not rely on stability of the hedonic price function overtime.
In this last specification, HMT (2017) exploit variation in data across treated
houses around cleaned and uncleaned brownfields to estimate a separate hedonic
price function for each year. The estimation process has two stages. In the first
stage, a nearest neighbour matching algorithm is used to pair houses within a
2.07 km buffer of a brownfield after cleanup with similar houses that are near to a
brownfield that has not yet been cleaned up. These matches are used to identify the
individual treatment effects, and are saved for the second stage. The process is

H'HMT (2017) estimate a pair of price functions over distance from the nearest brownfield site to
identify at what distance the pre-cleanup and post-cleanup price functions converge (i.e., the distance
at which cleanup no longer affects house price). They find that prices on average are higher after
cleanup at all distances, but the difference is no longer statistically significant outside of 2.07 km, and
therefore define the treatment group using a 2.07 km buffer. See HMT (2017: 215-219) for more
details.
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repeated for those houses outside the treatment buffer (2.07km to Skm) of a
remediated and not yet remediated brownfields. In the second stage, HMT (2017)
recover an estimate of the average treatment effect for each year by differencing
the average estimates from the first stage of the treatment group (within 2.07 km)
and the control group (2.07 km to 5 km). The double-difference matching nearest
neighbour specification identifies even larger effects of cleanup on house prices of
up to 15.2%."> HMT’s (2017) fixed effects and quasi-experimental approaches
together yield a consistent conclusion — “‘averaging over the experiences at a
nationally representative sample of brownfields properties, cleanup leads to
housing price increases between 5.0% and 15.2%.”

Methodology

This analysis utilises the property value increases identified in HMT (2017) to
estimate the additional residential property tax revenue resulting from cleanup for
a subset of sites originally included in the HMT (2017) analysis. The subset of
sites was determined by both the availability of tax assessment property value data
and the applicability of this methodology in the location of each brownfield.
Estimating the additional residential property tax revenue resulting from brown-
fields cleanup requires three steps: (1) estimate the pre-cleanup residential tax base
within a 2.07km circular buffer of each brownfield, (2) apply the estimated
property value increases of 5% and 15.2% resulting from brownfields cleanup to
the pre-cleanup tax base, and (3) apply local tax assessment ratios, laws and rates
to the estimated additional residential property tax base. Each of these steps is
explained in detail below.

Estimating the pre-cleanup residential property tax base

To estimate the additional residential property tax revenue resulting from
brownfields cleanup, first the tax assessed value prior to cleanup for all residential
properties within a 2.07 km circular buffer of each site’s latitude and longitude
coordinate was identified. For consistency, this analysis includes only those res-
idential property types that were included in HMT (2017) — single family
dwelling, multifamily dwelling (up to four units), mobile home, and individually
owned condominium unit. Assessed values for a tax year prior to the start of
cleanup is used to establish the nearby residential tax base before cleanup. The
exact data year depended on the availability of tax assessment data at the local tax

12See HMT (2017: 202-208) for more details on each of these specifications.
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office and was typically the assessed value from one to two years prior to the
cleanup start date. All values have been normalised to 2014 USD using the annual,
regional All Urban Consumers Housing Consumer Pricing Index from the
Bureau of Labour Statistics. Once all the residential properties within 2.07 km of
the brownfields sites were identified, their assessed values were summed to
calculate the total pre-cleanup residential property tax base within the 2.07 km
buffers.

Estimating the additional residential property tax base after cleanup

Next, the estimated increase in the residential tax base attributable to remediation
at each brownfield was calculated based on HMT’s (2017) findings that the value
of residential properties nearby brownfields increase between 5% and 15.2% after
cleanup. HMT’s (2017) findings are based on home sale prices, but here they are
applied to tax assessed values of homes.'? Housing market sale transaction data
are not used here because to calculate the total value of residential properties prior
to cleanup within the 2.07 km buffer, the value of every home within the buffer
must be known, and housing market sales transaction would only provide a value
for those homes that sold in a given year. The appropriateness of applying findings
from a study based on market price data to assessed values depends on the degree
to which changes in the assessed values correlate with changes in the market
values of properties with similar attributes in the study locations. This is a rea-
sonable assumption because assessed values are typically based on the fair market
value of a property, and the assessments are often evaluated by local and state
agencies using ratio studies to ensure that properties are uniformly assessed based
on market values.

Estimating the additional residential property tax revenue after cleanup

In the last step, each location’s assessment ratio, which is the share of the assessed
value that is taxed, is used to determine the portion of the tax base to which the tax
rate should be applied. Then, the local tax rate from the same year as the assessed
value data is used to estimate the additional tax revenue that is attributable to each
cleanup. Tax policies enacted by state lawmakers that lower property taxes for
owner-occupied housing — often referred to as homestead exemptions — are also

13 Assessed values are determined by tax assessment officers who estimate the assessed value based
on legal requirements and accepted appraisal definitions and methods whereas market prices
recorded in sales transaction data are determined by market forces (i.e., housing market demand and

supply).
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factored into the estimation. If a property is located in a state with a homestead
exemption, the appropriate reduction is factored into the calculation of the addi-
tional tax revenue. These exemptions are incorporated in two different ways
depending on the information available for the residential tax parcels. If the data
include information on the owner-occupancy status of a property, then that in-
formation is used to determine if the property is eligible for a tax reduction. If
there is no owner-occupancy status information in the parcel data, then data
from the 2000 US Census is used to identify the percentage of properties in the
county that are owner-occupied and the tax reduction is then applied to that
percentage of the residential properties (US Census Bureau, 2000). Other tax
limiting laws such as “circuit breakers” that reduce the tax burden on a particular
group of taxpayers (e.g., low income, seniors or veterans) are not considered in the
estimates due to the inability to determine which parcels qualify for the reductions
from the tax assessment data. As a result, the estimated additional tax revenue
identified may be slightly overestimated and the size of which would depend on
the extent that these tax limiting laws exist and home owners qualify and apply for
the tax breaks.

Limited ability to apply methodology in some states

The methodology described above is appropriate for brownfields located in states
where properties are reassessed for tax purposes on a regular basis, typically every
2-5 years, as well as in states that do not have a “tax cap” or other laws in place
that limit the amount a tax bill can legally increase each year. Due to unique state
tax laws, brownfields that were located in California, Florida, Nevada, Oklahoma,
Oregon, or Texas were excluded from this analysis. For example, in California, as
a result of Proposition 13, a residential property is only reassessed for tax purposes
when it changes ownership. Since California does not reassess all of its properties
on a regular basis, it would take many years for the estimated additional tax
revenue attributable to brownfields cleanup to be fully realised (i.e., all properties
would need to change ownership). In Nevada, the Assembly Bill 489 applies a 3%
cap on the tax bill of an owner’s primary residence unless the property has had
new construction or a change in use (Washoe County Assessor, 2013). Special tax
laws like these make it inappropriate to estimate the impact that the increased
property value attributable to brownfields cleanups would have on tax revenues
using the methodology as described above in some states. As a result of this issue,
32 of the 115 brownfields included in HMT’s (2017) study were excluded from
this analysis.
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Data

Every effort was made to obtain the data necessary to identify the assessed value of
all residential properties near the 83 brownfields from HMT (2017) to which the
methodology could be applied, however; for 35 brownfields, sufficient data were
not available. First, tax parcel maps for the municipalities that each brownfield
site’s buffer fell into were located, and then were used to identify the parcels that
fell within each brownfields site’s 2.07 km circular buffer. This was done in a
variety of ways, depending on the format of the tax parcel maps held by local tax
assessor’s offices and planning commission offices as well as the offices’ ability to
share the information. In most locations, it was possible to obtain GIS parcel map
data for the entire town and to use ArcGIS 13.0 software to identify those parcels
that fell within the buffer.'"* For some locations, the local tax or planning office
chose to identify those residential parcels within the buffers themselves and to
provide us with the resulting parcel list. Additionally, there was one location for
which hard copy parcel maps were used to draw the buffer by hand and manually
identify and record each parcel that fell within the buffer. Once all residential
parcels within the buffer of the site were identified, the next step was to obtain the
assessed value data from each local tax assessment office for a year prior to the
cleanup start date. The assessment data years retrieved ranged from 2002 to 2008.
In the end, assessed values were identified for the residential properties within
2.07km of 48 brownfields across 17 states, including Colorado, Connecticut,
Indiana, Iowa, Massachusetts, Michigan, Minnesota, Missouri, North Carolina,
New Hampshire, New Jersey, New York, Ohio, Rhode Island, South Carolina,
Washington and Wisconsin.

Results
Impacts on property tax revenues

Table 1 summarises the results of each step taken to estimate the impact of
brownfield cleanup on residential property tax revenue. Within the 2.07 km
circular buffer of the 48 brownfields, there were 219,732 residential properties
with a total assessed value prior to cleanup of $39.4 billion (2014 USD). Applying

14 Historical parcel maps that matched the desired year of assessed property value data in each
location were initially sought; however, in almost all locations, only current (or fairly recent) parcel
maps were available. I believe that using current parcel maps rather than historical parcel maps to
identify the parcels within the buffer could only have a very minor impact on the estimates because in
most locations, the historical assessed value data allowed us to determine if the parcel existed and its
property use type in the historical year.
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the property value increases identified in HMT (2017) of 5% to 15.2% to the total
residential property tax base within the buffers results in an additional $1.95 billion
to $5.93 billion in residential property tax base. After taking into account the tax
assessment ratio and homestead exemptions, the total additional residential
property tax base attributable to the cleanup was reduced to between $1.58 billion
and $4.75 billion. The local tax rates were applied to this additional tax base,
resulting in a total estimated single year increase in residential property tax rev-
enue between $29.1 million and $96.9 million from the remediation of these 48
brownfields. Realisation of this additional tax revenue is expected to occur when
residential properties are reassessed for tax purposes after cleanup. It is reasonable
to assume that this increase in tax revenue attributable to cleanup would persist
into the future, however; caution should be taken to extrapolate too far into
the future as findings from HMT (2017) applied here are short run effects of
brownfields cleanup on property values.'> In the long run, there may be feedback
effects that could impact the estimated impact of brownfields cleanup on property
values. As more post-cleanup sales transaction data become available, future re-
search should examine the long run impact of brownfields cleanup on property
values.

While the average estimated annual increase in residential property tax revenue
at a single brownfields cleanup associated with property value increases of between
5% and 15.2% was $606,046 and $2,018,854, respectively, there was significant
variation in the estimated increase in tax revenue from cleanup at individual
brownfields. For example, with a 5% property value increase from nearby cleanup,
the estimated range of additional tax revenue at a single site was between $167 and
$2,628,170. The variation across sites and states is due to differences in the number
and value of residential properties surrounding the brownfields as well as the state
and local tax assessment ratios, tax rates and tax laws.

Table 2 summarises the results grouping brownfields by the state each is located
in and illustrates those factors that impact the potential additional tax revenue.
For example, based on an estimated property value increase of 5% from brown-
fields cleanup, the mean residential property tax revenue increase at the 11 brown-
fields located in Massachusetts is $839,073, while it is only $211,787 at the
3 brownfields in South Carolina (Table 2, rows 5 and 15). This difference in esti-
mated additional residential tax revenue is driven by a higher mean home value in
Massachusetts than in South Carolina and differing tax laws and rates across the two
states. At the 11 brownfields in Massachusetts, the average number of residential

ISHMT (2017) analysis used sales transaction data from 1998 to 2012, and cleanups were completed
at these 48 brownfields between 2004 and 2011.
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properties within 2.07 km of a site was 4,553 residential properties with an assessed
average value of $356,110, while at the 3 brownfields in South Carolina, the average
number of residential properties was similar at 3,958 properties, but the average
assessed value was much lower at only $58,802. In Massachusetts, there are few tax
limiting laws (i.e., majority of residential properties are taxed at 100% of the fair
market value), and so there is only a small difference (i.e., a 6% reduction) between
the estimated additional residential tax base before and after the Massachusetts tax
laws are applied (Table 2, columns 5 and 6). Whereas in South Carolina, only 4% or
6% of the assessed value is taxed depending on owner-occupancy status of the
property. This results in a large difference (i.e., a 95% reduction) after the local tax
laws are applied. This example highlights that local governments or other stake-
holders interested in estimating the additional residential property tax revenue that
may accrue after a brownfield site is remediated must consider the nearby housing
density and assessed values as well as the local tax laws and rates.

Note that the tax revenue increase estimated here does not consider the effect of
exemptions other than the homestead exemption. Additional exemptions available
to some property owners such as senior citizens or veterans may lower the amount
of additional tax revenue that can be collected, but the information contained in the
tax assessment data did not allow for consideration of these additional exemptions.
Also, estimates include only the increased tax revenue from residential properties
(including single family dwellings, mutlifamily dwellings with up to four units,
mobile homes and individually owned condominium units) that existed prior to the
cleanup of the brownfield. There may also be an increase in property tax revenue
from other types of residential properties, such as multifamily dwellings with
greater than four units or apartment buildings. Furthermore, if the brownfields
cleanup and redevelopment attract businesses to the area, there may be increases in
commercial property, sales or income tax revenues. As such, the estimated addi-
tional tax revenues from brownfields cleanup presented in this study are likely to
be on the low end of the potential total impact of brownfields cleanup on tax
revenues, but further research is needed to make any specific claims about the total
impact of brownfields cleanup on local and state fiscal situations.

Comparison of additional tax revenues to brownfields cleanup costs

While a cost-benefit analysis of brownfields cleanup is beyond the scope of this
analysis, a comparison of cleanup costs to the estimated additional tax revenue is
provided for perspective on the value of brownfields cleanup. The EPA Brown-
fields Program provided a total of $12.4 million (2014 USD) in cleanup grants to
these 48 brownfields. After these 48 brownfields cleanups were completed and the
surrounding residential properties were reassessed for tax purposes, using the
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conservative estimate from the property value increases found in HMT (2017) of
5%, in just one year, the estimated additional residential property tax revenue
accrued to local governments as a result of these cleanups ($29.1 million) exceeds
the amount EPA invested ($12.4 million). Note that EPA dollars invested are not
the total cost of cleanup at these 48 brownfields. Additional costs of cleanup are
often incurred by other federal agencies, the local government or private entities.
While site-specific information on cleanup costs at these 48 brownfields is not
available, the Northeast Midwest Institute has estimated that the average cost of a
brownfield cleanup is $602,000 (Paull, 2008). Using this estimate of cleanup cost,
in just a single year, the estimated additional residential property tax revenue
accrued to local governments as a result of these cleanups ($29.1 million) slightly
exceeds the estimated total cost of cleanup ($28.8 million). While this is an
interesting comparison, the results should not be considered as a complete analysis
of the cost and benefits the cleanup of these 48 brownfields because the cleanup
costs are estimated and may not be accurate to these particular sites and the value
of the full spectrum of benefits of brownfields cleanup has not been estimated.
Also, the tax revenue impacts identified here are gross rather than net impacts. In
other words, this study does not consider whether the tax revenues gained rep-
resent transfers from other areas within or outside the local municipalities’ borders.
This could occur if brownfield remediation affected property values beyond the
immediate vicinity of the brownfield by affecting redevelopment patterns in the
region.

Conclusion

Local, state and federal government officials have identified that brownfields
cleanup and redevelopment are important for protecting human health and the
environment and revitalising communities as well as for generating additional tax
revenues, yet previously, few studies have quantified tax revenues beyond those
generated from within the property lines of the remediated site itself. This study
estimates that the increase in residential property tax revenue from the cleanup of
48 brownfields ranged from $29 million to $97 million in a single year after
cleanup when nearby residential properties were reassessed, which is 2 to 7 times
more than the amount EPA invested ($12.4 million). Also, the additional tax
revenue generated from these 48 brownfields in just one year is greater than the
estimated total cleanup cost ($28.8 million). This shows that it is critical for local,
regional and federal government officials to consider all potential additional tax
revenues that may be generated from brownfields cleanup and redevelopment
when deciding whether to invest in cleanup and reuse efforts. Not only can these
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additional tax revenues be leveraged to fund public programs that incentivise
cleanup and redevelopment such as tax credits, tax abatements, TIF, grants,
subsidies, bond or loans, but also these additional tax revenues can be used by
local governments to provide other public services to the local communities.
Future research should take a broader perspective which captures additional
tax revenues from other types of property near to the remediated brownfields
(e.g., commercial or large apartment buildings) and that examines gains and losses
in tax revenues across wider geographical areas.
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