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Abstract

An often-heard justifications state policymakers give for enacting property tax limitations is the
assertion that without such limits rising property taxes would force many elderly homeowners to
sell their homes. Surprisingly, there has been relatively little empirical research aimed at deter-
mining whether the property tax does in fact drive elderly homeowners from their homes. In this
paper, we estimate a probit model of the decision to move using a large panel data set that in-
cludes data on annual changes in property tax liabilities of all homeowners in Wisconsin. We
find that for homeowners under the age of 80, increases in the property tax have almost no im-
pact on decisions to move. Only for homeowners above the age of 79, do large increases in prop-
erty taxes increase the probability of moving. Even for this group of old elderly, the impact of
increases in property taxes on decisions to move is small. We estimate that in 2005, only 1 in 600
Wisconsin homeowners over the age of 79 moved because their property taxes grew at an above-
median rate.



Are Property Taxes Forcing the Elderly Out of their Homes?
“I'm being taxed out of my home.”

"Many people have put their houses on the market because they fear losing their homes. The old-
timers are afraid they won't be able to pay property taxes that have doubled or tripled."?

Introduction

Most Americans over the age of 65 are homeowners; in fact, in 2009 the highest rate of
homeownership (82 percent) was among those between the ages of 65 and 74 (U.S. Census Bu-
reau, 2009c). Census data show that the elderly move less frequently than younger households,
and repeated surveys affirm a strong preference of most elderly homeowners to remain in their
homes as long as they are able to.  Given this strong preference among most elderly homeown-
ers to “age in place,” it is not surprising that politicians have been responsive to complaints by
elderly homeowners that high, and rapidly increasing, property taxes are forcing them to leave
their homes.

Across the country state legislatures have enacted policies designed to limit both the level
and the rate of growth of property taxes. Circuit breaker programs, which are designed to reduce
the property taxes paid by those facing high property tax bills relative to their incomes, currently
operate in 33 states and the District of Columbia (Bowman, et al., 2009). In 21 states these pro-
grams are limited to the elderly. Twenty states have adopted limits on annual increases in the as-
sessed value of property, and 29 states have imposed limits on annual increases in property tax
levies (Haveman and Sexton, 2008). Both these policies are designed to limit the rate of growth

of property taxes levied by local governments and school districts.*

! Mariam Butler as quoted in the Jackson Hole News and Guide, October 1, 2008.

2 Sharon Culbreth as quoted in USA Today, August 24, 2006.

® Sabia (2008) summarizes the results of several of these surveys.

* Dye, McMillan, and Merriman (2006) demonstrate that assessment limits can have the unintended effect of actual-
ly increasing property tax liabilities of some taxpayers.



Although the genesis of these property tax relief measures varies by state, the argument
that property taxes are forcing homeowners, and especially the elderly, to sell their homes is a
recurring argument used in support of the adoption of policies to reduce or limit property taxes.
It is thus perhaps surprising that there has been very little research on the impact of property tax-
es on residential mobility. In this paper, we draw on a rich set of data to test the hypothesis that
homeowners’ decisions to move are directly influenced by increases in the property taxes on
their homes. We also explore whether changes in property taxes have a greater impact on the
mobility of elderly households compared to younger households.

The public finance literature on taxation and residential location is dominated by the Tie-
bout hypothesis. Tiebout (1956) argued that in choosing a place to live, households would move
to the local jurisdictions that provide them with the best mix of taxes and public services. If a
number of assumptions, such as costless mobility and the absence of inter-jurisdictional external-
ities, hold, this process of “voting with their feet” will generate an efficient level of the provision
of local public goods. The original Tiebout article has generated a very large body of research.
The literature has addressed both the efficiency properties of the model and the empirical validity
of “Tiebout sorting.” As emphasized by Farnham and Sevak (2006), the empirical evidence that
households do in fact choose residential locations on the basis of tax and public service pack-
ages, is decidedly mixed.

A starting point in any discussion of the impact of fiscal factors (taxes and public service
provision) on the mobility decisions of the elderly is the fact that mobility among the elderly is
very low. In 2008 the one-year mobility rate among households headed by someone age 65 or

older was only 6.7 percent (U.S. Census Bureau, 2009a). Scholars who study the mobility deci-

® For a comprehensive assessment of the empirical and theoretical implications of the Tiebout hypothesis see Fischel
(2006).



sions of the elderly have tried to determine both the reasons for elderly mobility and the reasons
why the elderly appear to have a strong preference to “age in place.” In his pioneering work on
residential mobility, Peter Rossi (1955) argues that households decide to move only when dissa-
tisfaction with their current residential location rises to a high level. The subsequent literature
emphasized how changes in economic and social/familial circumstances can motivate house-
holds to move. Sharp increases in the costs associated with the current location, such as property
taxes, could also motivate homeowners to move.

One way of bringing the mobility and the Tiebout-sorting literature together is to posit
(following Rossi) that an observed move is the result of a two-stage decision making process.
First, a household makes a mobility decision, namely whether it will move or remain in its cur-
rent home. Once the decision to move has been made, the household makes a residential choice
decision by comparing the attributes of alternative locations, and then choosing a new residential
location. Most of the Tiebout-sorting literature, by focusing on movers, addresses the second de-
cision. It uses data on inter-jurisdictional migration to determine whether spatial differences in
taxes and public service provision influence the destination location of households who have de-
cided to move.

In this paper, we explicitly address the initial mobility decision faced by homeowners.
We attempt to determine whether the widely-held view that increases in property taxes lead to an
increase in the probability that homeowners, especially elderly homeowners, will decide to
move. In the next section, we review the small literature on the impact of property taxation on
mobility decisions. One reason why so little research has been conducted is undoubtedly related

to the difficulty in finding appropriate data. What is required is longitudinal data that not only



provides information on household mobility decisions, but also includes accurate data on the an-
nual changes in property tax liabilities facing each household.

In conducting our analysis, we draw upon a unique data set that allows us to overcome
many of the data-related shortcomings of past research. The source of our data is a data ware-
house established by the Wisconsin Department of Revenue in 2000 to compile all state income
tax returns filed in the state of Wisconsin. As income tax returns obviously include taxpayers’
addresses, by comparing addresses over time, we can determine whether taxpayers moved. We
are able to use Wisconsin income tax data to explore the impacts of property taxes on mobility
because Wisconsin taxpayers are required to include on their tax return each year the amount of
property tax they paid on their principal residence during the tax year. Property tax information
IS required because the Wisconsin income tax includes two property tax credits. One of the cre-
dits is refundable and is available only to low-income taxpayers.

In the next section, we discuss in more detail the relevant literature on property taxation
and mobility. We then describe the construction of the data we use to explore the relationship
between changes in property taxation and residential mobility. In the following section, we
present some descriptive statistics related to property taxation, housing values, and locational
decisions in Wisconsin. Then we develop and estimate a probit model of the mobility decisions
of Wisconsin homeowners, and use the model to explore the role that property taxation plays in
those decisions.

Literature Review

The implicit assumption behind the argument that high property taxes or rapid increases

in property tax bills are forcing elderly homeowners to move is that these homeowners have in-

adequate income or liquid assets to meet the expenses associated with owning their home. Be-



cause the majority of elderly homeowners with modest incomes have fully paid off their mort-
gages, property taxes are likely to be the largest single component of the “user cost” of homeow-
nership.®

The standard way in which most economists have approached the analysis of household
mobility decisions is to assume that for any given household residing in location i, the consump-
tion of housing at that location generates a level of utility. The household will move if the utility
generated by living in an alternative location j, exceeds the utility of living at i by an amount
greater than the transactions cost of moving. Transactions cost are defined broadly to include the
loss of utility from leaving a familiar house and neighborhood, in addition to the direct costs as-
sociated with moving and with buying and selling a house.” In this context, a change in employ-
ment, the decision to retire, the loss of a spouse, the birth of a child, or the increase in the user
cost of the current housing unit due to an increase in property taxes, could generate a decision by
the household to move. What all these changes have in common is that they change the utility
associated with the current residential location, thereby altering the probability that the advan-
tages of moving outweigh the costs.

For elderly homeowners, especially those with relatively low incomes, an increase in
property taxes may force reductions in non-housing consumption. For these homeowners, a deci-
sion to move might allow them to readjust their mix of housing and non-housing consumption.
The frequently heard characterization of elderly homeowners as being “housing rich, but income
poor” suggests that the payment of property taxes is creating economic hardships for some elder-

ly homeowners by forcing them to skimp on non housing-related consumption. This assumption,

® Census data indicate that 54 percent of U.S. homeowners with income under $25,000 are over 65, and two-thirds
of those over the age of 65 have no mortgage.

" See papers by Venti and Wise (1990), Harmon and Potepan (1988), Weinberg, Friedman and Mayo (1981), and
Reschovsky (1990).



however, is not supported by several studies that have found no compelling evidence that elderly
homeowners face liquidity constraints. These studies conclude that in general elderly homeown-
ers are unlikely to move in order to increase their non-housing related expenditures (Venti and
Wise, 1989; Reschovsky,1990). In a second paper Venti and Wise (1990) found that when elder-
ly households do move, they do not in general reduce their housing equity. This suggests that for
most elderly homeowners, liquidity constraints are not leading to decisions to move.

There also exists an empirical literature on “Tiebout sorting” that focuses on the influ-
ence of fiscal factors on locational choices made by households. A number of problems with this
literature help explain why it provides few insights into the impact of property taxes on residen-
tial location. One problem is that a number of studies use data on gross migration flows between
locations (Cebula, 1974, 2002; Conway and Houtenville, 2001, 2003; Duncombe, Robbins, and
Wolf, 2003). These population aggregates not only prevent identification of individual household
characteristics that may influence mobility decisions, but can hide large differences in public
service provision and tax payments among households living in the same jurisdiction. Another
problem is that in many studies the destination of moves is the state, or at best, the county (Cebu-
la, 1990; Dresher, 1994; Conway and Houtenville, 2001, 2003). These levels of geography are
clearly too high to be useful for studying the impact of the local property tax on residential
choice.

A recent paper by Farnham and Sevak (2006) uses household-level data from four waves
of the Health and Retirement Study in an attempt to overcome these problems. The authors were
able to identify the census tract and ZIP code of survey respondents, and thus match each house-
hold to local-level fiscal data. Rather than seeking a causal relationship between property taxes

and a decision to move, they explore whether households whose youngest child reached the age



of 18 since the last survey move to locations with lower property taxes and lower spending on
public education. They find weak evidence of Tiebout sorting for movers that remain in the same
state but greater evidence of sorting for cross-state movers. However, their limited set of non-
fiscal variables describing each location casts some doubt on the cross-state results.

With the exception of recent papers by Hui Shan (2010) and Joseph Sabia (2008), to the
best of our knowledge there is no research that directly addresses the question of whether proper-
ty taxes play an important role in influencing the decisions of elderly homeowners to move from
their current home. Using a sample of elderly homeowners, Shan attempts to explain a decision
to move in the current year as a function of property tax payments in the previous year. She finds
that the level of property taxes are statistically insignificant in a probit model of the mobility de-
cision, but argues that this result does not take account of the possible endogeneity of property
taxes to the mobility decision. She argues that if elderly homeowners value high quality public
services they are likely to live in high property tax communities. Property taxes will thus be en-
dogenous if unobserved tastes for local public goods are correlated with both property tax pay-
ments and mobility decisions.

Shan uses information on state government property tax relief programs to develop an
instrument that is exogenous to any underlying household characteristic that could influence the
move decision. Using her instrument, she finds evidence that higher property tax payments in-
crease the probability that a homeowner over the age of 50 relocates. She estimates that a $100
increase in property taxes causes the two-year mobility rate to increase by 0.76 percentage
points, an amount that is equivalent to about an 8 percent increase in the mobility rate. Shan then
provides some weak evidence that property taxes are contributing to liquidity constraints among

elderly households, who are then motivated to move to lower cost locations.



There are several reasons to be skeptical about Shan’s results. First, the argument that
property taxes are endogenous to the mobility decision is predicated on the assumption that there
exists a close linkage between property taxes and the level of public services. William Fischel
(1992) has argued that when locational choices are motivated by the quality of local public ser-
vices and local tax rates, the property tax functions like a benefits tax. While this view may be
credible in small suburban jurisdictions, there is little evidence that the property tax operates like
a benefits tax in urban and rural settings. Furthermore, the importance in many states of property
value equalizing education aid, suggests that the correlation between property taxes and public
education spending is likely to be quite weak. Rhode and Strumpf (2001) test the strength of
Tiebout sorting from 1870 to 1990 and posit that decreased mobility costs should give rise to
greater community sorting. They find little evidence of increased heterogeneity across munici-
palities and conclude that Tiebout motives are not primary factors in long-run location decisions.

Second, as pointed out by Dye, Merriman, and Nobrega (2009), the magnitude of Shan’s
estimated effect of the property tax on mobility is implausibly large. Shan argues that elderly
homeowners who face high property tax bills are likely to move because they are liquidity con-
strained at their original location. If this finding is true, then other large changes in costs of living
should also generate moves by liquidity-constrained elderly homeowners to lower cost-of-living
locations or to cheaper housing units. In 2008, the average price of home heating oil and propane
increased by 27 percent relative to the average price between 2005 and 2007.2 If a considerable
number of elderly households faced serious liquidity constraints, Shan’s results suggest that mo-
bility rates among households headed by someone over the age of 50 would have substantially

increased in 2008. However, Census data from the American Community Survey indicates that

® The percentage price increases were calculated using price data from the Energy Information Administration of the
U.S. Department of Energy (2009).



the 2005 to 2007 average mobility rate among households over 50 was actually higher--7.9 per-
cent, than the rate in 2008—7.3 percent (U.S. Bureau of the Census, 2009a).

Using changes to property assessments as a proxy for changes in property taxes Dye,
Merriman and Nobrega (2008) test whether rapid appreciation in home values in Cook County,
Illinois during the 2000 to 2005 period was associated with increased mobility. They find no
evidence that increased assessments resulted in increased mobility thereby calling into question
Shan's notion that liquidity constraints may result in higher mobility. However, their data do not
allow them to measure actual property tax changes or to control for household characteristics. In
particular, their data do not include household income data that allow a more refined test of the
liquidity constraint hypothesis. Thus, their conclusions rest on the untested assumptions that
high income individuals live in high-valued homes and that growth in assessments is a proxy for
growth in property taxes.

Using longitudinal data from 1972 to 1992 Panel Study of Income Dynamics, Sabia
(2008) develops a hazard model to estimate the effect of family composition changes, health and
housing conditions, and housing costs on elderly households' decision to remain in their home.
Although Sabia argues that changes in many of these variables affect mobility decisions, in his
analysis he includes the level variables in the year of the move. He finds that the most significant
determinants of mobility include the presence of physical limitations and changes in family
composition. With regard to housing costs, his results indicate that utility costs have a greater
influence on mobility decisions than property taxes.

One shortcoming of nearly all research on property taxation and homeowner mobility is
the difficulty of obtaining accurate and consistent data on property tax payments. The handful of

U.S. studies that explore household decisions to move rely on longitudinal household survey data
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from either the Retirement History Survey (RHS) or the Panel Study of Income Dynamics
(PSID). These studies generally utilize flawed measures of homeowner property tax payments.
For example, Ai, Feinstein, McFadden, and Pollakoski (1990) utilize the average property tax
rate per state and Dye, Merriman, and Nobrega (2008) use changes in assessed values. Sabia
(2008) and Farnham and Sevak (2006) both rely on homeowners’ self-reported annual property
tax payments. These data provide an unreliable basis for analysis if some survey respondents re-
port net property tax payments after the receipt of exemptions, credits, or abatements that many
states utilize to distribute selective property tax relief, while other survey respondents report
property tax payments prior to the receipt of any property tax relief. Shan (2010) attempts to ad-
dress this problem of data inconsistency by excluding from her analysis all survey respondents
living in states that provide property tax relief in the form of state income tax credits or deduc-
tions. She does however assume that survey respondents in states where households receive
property tax relief checks “soon after paying property taxes” (p. 197) all report their after-relief
property tax payments. Unfortunately there is no way to ascertain the accuracy of this assump-
tion.
Data

In this paper, we are able to overcome many of the data shortcomings faced by other stu-
dies. First, our analysis is based on a large administrative dataset collected over a period of years
rather than on data from a sample survey. The core of our dataset is information from the income
tax returns filed annually by nearly all Wisconsin residents. Because all Wisconsin homeowners
are eligible for property tax relief paid in the form of an income tax credit, the income tax returns

include information on the gross amount of property tax paid by Wisconsin homeowners each
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year and the amount of property tax net of credits.® Our data set also includes information about
Wisconsin filers from federal income tax returns and other information reports filed with the In-
ternal Revenue Service. As each year’s tax return includes the current home address of each filer,
we are able to accurately trace residential mobility by noting changes in addresses. *° Because
each tax filer record includes municipal government and school district codes, we are also able to
append property tax rate and other fiscal data to each record.

One advantage of using Wisconsin data to study the impact of the property tax on mobili-
ty is that Wisconsin is a high property tax state. Based on the most recently available data (fiscal
year 2007), the ratio of property taxes to personal income in Wisconsin is 26 percent above the
national average. In only eight other states are property taxes a higher share of personal in-
come.™® If property taxes do influence household mobility decisions, that influence is most likely
to be identifiable in a state, like Wisconsin, with high property taxes.

In addition to information on annual property tax payments and on household income by
source, our data set includes quite detailed data on household characteristics, including informa-
tion on the age of the tax filer, and on family size and family composition.*? These data allow us
to investigate whether mobility decisions of the elderly are fundamentally different than mobility
decisions of the non-elderly. Moreover, we are able to explore fiscal and mobility differences

among the elderly, in particular, differences between the “young old” and the “old old.”

° A refundable property tax credit is also available to low-income individuals who may not otherwise meet the Wis-
consin filing threshold.

19 Several methodological challenges had to be overcome in the data construction, including issues related to house-
hold composition changes, the timing of property tax payments and matching addresses across time, often with dif-
ferences in the alphanumeric field for the same address. For a full description of how we construct our dataset, see
the appendix of Boldt, Caruth, and Reschovsky (2009).

" For the U.S. as a whole, property taxes were 3.5 percent of personal income in fiscal year 2007. Property tax rev-
enue data are from U.S. Census Bureau (2009b) and personal income from the U.S. Bureau of Economic Analysis
(2009).

12 Age is not reported by taxpayers on their tax return; however, IRS extract data include the birthdates of the prima-
ry taxpayer and spouse.
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In the next section of the paper, we develop a formal model of households’ decisions to
move. In the context of that model, we demonstrate that decisions to move are due in large part
to changes that have occurred in a household’s characteristics, its preferences, or in the user
costs of its current home. For example, important life events such as marriage, the birth of a
child, the loss of a spouse, or a change in jobs, may lead to a move. Likewise, changes in eco-
nomic circumstances, such as an increase in income may enable a family to move to a bigger
house or to a more desirable location. On the other hand, a fall in income may make a current
residence no longer affordable. Increases in the cost of owning one’s home may also induce a
family to move to a cheaper home. For homeowners with fixed-rate mortgages and for the elder-
ly who have paid off their mortgages, the most likely source of increases in the user cost of hous-
ing is an increase in property tax liabilities. Finally, fiscal changes in taxpayers’ community,
such as reductions in municipal services or increases in property tax mill rates, could motivate
moves by some taxpayers.

We focus on homeowners' mobility decisions in 2005, and seek to measure whether vari-
ous changes that occurred during the previous three-year period influenced a decision to move in
2005. Our dataset is constructed to include nearly all Wisconsin households who owned and re-
sided in the same home from 2002 through 2004 and made no more than one move in the 2002
through 2006 period.*® Tax records with missing data or extreme values were excluded. ** We

identify a move by a change of address as reported for income tax purposes. Thus, movers are

13 Preliminary analyses suggested that using 2004 moves would have resulted in very similar results. Due to the size
of our dataset, the need to have multiple years of data before a move, and the small expected variation from choos-
ing alternative years, we chose to simplify the analysis and focus on moves in a single recent year.

“We excluded households with reported incomes below zero and households with incomes above $1,000,000. We
also excluded households with 2002 to 2004 income changes of more than 200 percent and dropped households with
property tax changes outside the range of -40 percent to +67 percent. Large income fluctuations may be more indic-
ative of one-time income sources rather than long-term income level adjustments. Similarly, large reported property
tax changes may be more indicative of taxpayers doubling up property tax payments rather than long-term property
tax level adjustments. In total, we exclude approximately 10 percent of homeowners who resided in the same home
between 2002 and 2004.
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identified as those households whose address on their 2005 income tax return was different than
their address on their 2004 income tax return.’

To begin exploring the reasons why homeowners move, we divide our core dataset con-
sisting of all Wisconsin homeowners who resided in the same home from 2002 through 2004 in-
to two groups, those who retained their same residence in 2005, labeled as non-movers, and those
who moved to a new residence during 2005, labeled as movers. In Table 1, we report for both
movers and non-movers the mean values of a set of variables that describe Wisconsin homeown-
ers and their fiscal and economic environment in the year 2004. In addition to these descriptive
variables, we also present mean values for a set of variables that indicate the percentage change
that occurred in the value of the descriptive variables between the years 2002 and 2004. For ex-
ample, we calculate the average property tax payment of both mover and non-mover households
in 2004, and the percentage change in homeowner property tax payments between 2002 and
2004. Changes related to marriage and to the loss of a spouse are captured by dummy variables
and reflect changes in filing status between 2002 and 2004. The change in retirement income
was also captured by a dummy variable equal to one if the household reported retirement income
in 2004 but had not reported any retirement income in 2002 and zero otherwise.

Given our definition of mover and non-mover households, the data in Table 1 indicate
that 4.9 percent of all households moved in 2005. On the whole, movers were quite similar to

Table 1: Mean Values for Non-Mover and Mover Households

5 For households that remain in Wisconsin, we also required the 2006 return address to be the same as the 2005
return address to ensure we were capturing permanent change of addresses. Addresses with post office box numbers
were dropped from the analysis.
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Non-Movers Movers
Number of Households 603,992 30,809
Mobility Rate 4.9%
Property Tax (2004) $3,051 $3,094
2 Year Change in Property Tax 7.2% 7.4%
Income (2004) $75,868 $80,620
Change in Income 8.1% 9.9%
Property Tax Burden (2004) 5.5% 5.5%
Percentage Change in Burden 13.0% 14.6%
Age of Household Head (2004) 54.1 51.6
Family Size (2004) 2.5 2.5
% Married 72.8% 70.1%
% Newly Married 0.7% 1.6%
% with Children 40.0% 44.1%
Change in Number of Children -0.06 -0.003
% Loss of a Spouse 1.9% 3.1%
%Newly Retired 7.9% 8.3%
House Value (2004) $153,016 $152,369
Change in Value 11.7% 12.2%
Percentage With Mortgage 69.3% 72.8%
Change in Property Tax Rate -3.7% -4.7%
Note: Change variables reflect changes between 2002 and 2004

non-movers. They were two and a half years younger, lived in houses of similar value, and had
average incomes that were six percent higher. Family size, marital status and the share that re-
cently retired were similar for movers and non-movers. Movers, however, experienced larger
income growth during the three years prior to their move than non-movers. Movers also were
more likely to have experienced recent household changes due to marriage, divorce, or widow-
hood than non-mover households. Prior to the move, movers faced slightly higher property taxes

and higher tax growth rates than non-movers. Property tax burdens, measured as property tax
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payments divided by income in the same year, grew markedly more rapidly for movers, on aver-
age growing 14.6 percent from 2002 to 2004 compared to 13.0 percent for non-movers.®

Table 2 presents the same set of summary statistics for each of four age groups in an ef-
fort to better understand how decisions about moving differ for the elderly and non-elderly. Al-
though the average age of movers and non-movers in our data set is similar, this obscures the fact
that there are sizable differences in the propensity to move between age cohorts. Consistent with
national data on mobility, we find higher rates of mobility for the youngest households and for
the oldest elderly households. Only 3.6 percent of middle aged households, those between the
ages 50 and 64, moved. The mobility rate for the “young” elderly, those between 65 and 79, was
slightly higher, at 3.7 percent. The highest rate of mobility, 8.7 percent, was among households
headed by someone 80 or older.
Some interesting differences are evident between the four age cohorts. Among those under 50,
movers had somewhat higher incomes and experienced more rapid income growth in the years
prior to their move. Movers were also more likely to be recently married or divorced, or to have
recently retired. Among these young households, both the amount paid in property taxes in 2004
and the growth in property taxes and property tax burdens are similar for movers and non-
movers. Homeowners between the ages of 50 and 64 had somewhat higher incomes and lived in
slightly more expensive houses than younger homeowners. Among these middle aged homeown-

ers, those that moved in 2005 paid nearly seven percent more in property taxes in 2004 than non-

16 At the median, however, the movers' burden was unchanged compared to the non-movers', which increased by 0.6
percent. The mean burden changes are higher than the median changes because of a relatively small number of indi-
viduals with large decreases in income. For example, if a household's income falls by 80 percent and property tax is
unchanged, then the burden would increase 400 percent. On the other hand, if income increases by 80 percent, the
burden would decline by 45 percent. Such changes would affect the mean but have limited impact on the median.
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movers. Also, property tax levels and property tax burdens grew substantially faster for movers

than non-movers.

Table 2: Mean Values for Mover and Non-Mover Households by Age Group.

Age

80 and over

Non-Movers | Movers

Number of Households
Mobility Rate

Property Tax (2004)
Change in Property Tax

Income (2004)
Change in Income

Property Tax Burden (2004)
Percentage Change in Burden

Age of Household Head (2004)

Family Size (2004)

% Married

% Newly Married

% with Children

Change in Number of Children

% Loss of a Spouse
%Newly Retired

House Value (2004)
Change in Value
Percentage With Mortgage

Change in Property Tax Rate

Under 50
Non-Movers | Movers
244,332 15,916
6.1%
$3,051 $3,011
7.5% 7.6%
$79,548 $85,626
10.8% 13.6%
4.9% 4.6%
9.9% 8.7%
41.8 39.1
3.2 3.2
77.3% 78.3%
1.2% 2.5%
71.3% 71.4%
-0.02 0.07
1.6% 2.4%
6.5% 7.5%
$153,568  $146,723
12.1% 12.5%
90.0% 89.5%
-3.8% -4.1%

50 to 64
Non-Movers | Movers
226,402 8,433
3.6%
$3,136 $3,351
7.1% 7.3%
$81,238 $89,069
7.8% 8.2%
5.3% 5.5%
14.4% 22.1%
56.2 56.2
2.2 2.1
75.0% 71.8%
0.4% 0.7%
28.2% 25.1%
-0.13 -0.13
1.4% 2.4%
12.4% 14.6%
$157,967  $167,519
11.6% 12.2%
71.9% 76.2%
-3.7% -4.1%

65 to 79
Non-Movers | Movers
109,599 4,219
3.7%
$2,932 $3,072
6.6% 6.9%
$62,653 $62,941
4.6% 4.5%
6.4% 7.1%
15.9% 20.4%
71.2 71.6
1.7 1.6
65.0% 56.9%
0.2% 0.2%
2.9% 2.3%
-0.01 -0.01
3.0% 5.6%
3.2% 2.8%
$145,778  $154,562
10.9% 11.5%
31.4% 37.9%
-3.6% -3.8%

23,659 2,241
8.7%
$2,785 $2,761
6.3% 6.8%
$47,701 $46,555
0.0% 0.6%
8.6% 9.1%
19.5% 17.2%
83.5 85.2
14 1.3
40.1% 30.2%
0.3% 0.4%
1.1% 0.9%
0.00 0.01
4.3% 5.5%
0.0% 0.0%
$133,454 $131,333
10.5% 11.2%
7.3% 6.4%
-3.5% -3.7%

As expected, homeowners over 65 and especially those over 80, had lower incomes than

younger households. Income growth between 2002 and 2004 was much slower for the elderly

compared with the non-elderly. In fact, nominal incomes stagnated for the oldest group of home-

owners. Among elderly households, movers were less likely to be married and more likely to

have lost a spouse (through divorce or widowhood) during the previous three years. On average

the elderly lived in less valuable houses than the non-elderly, and consequently paid lower prop-

erty taxes. However, because of their lower incomes, elderly taxpayers, and especially the “old”

old faced considerably higher property tax burdens. For example, among non-movers, the aver-

age tax burden was 4.9 percent for those under 50 and 8.6 percent for those age 80 and above.
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Among the oldest group of households, movers faced both higher property tax burdens (9.1 per-
cent compared to 8.6 percent) and faced more rapid growth in property taxes than non-movers.
While this comparison of movers to non-movers provides some suggestive evidence that
changes in property taxes and property tax burdens may motivate some moves, especially among
elderly homeowners, a more systematic, multivariate analysis is needed. In the next section, we
develop an empirical model designed to explain the mobility decisions of Wisconsin homeown-
ers.
Model
We begin with the basic assumption that households choose their utility maximizing
housing consumption bundles (location, amenities, price, etc) based on their household characte-
ristics and preferences as well as housing costs and the housing bundles that are available. For
illustrative purposes, suppose:

h, =argmax, U(h; |Y,m,d,W,p,C,T) for h;eH Q)
where U (h) is the household utility function and h, is the utility maximizing housing bundle

among the set of available housing bundles, H . The housing choice is, itself, dependent on in-
come, Y , marital status, m, number of dependents, d , wealth, W , a vector of preferences, for

both housing and neighborhood characteristics, p, non-tax housing costs, C, and property taxes,
T.

While all of these variables influence a household's optimal housing choice, the decision
to move is an altogether different choice. We assume that households only move when the dis-
advantages of their current home outweigh the costs involved in moving. Although the monetary
value of transactions costs involved in moving are hardly insignificant, for most households the

psychological and emotional costs associated with leaving friends and a familiar neighborhood
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and the institutions, such as schools and churches, associated with any given location tend to

dominate. We argue that the decision to move is as follows:

0if U(h) = E[max,(U(h,)—g(h.h,,0)] h.h, eH )
move = .
' T 1if U(hy) < E[max, (U (h,)—g(h.h,,0))] h,h eH
As described above, a household will stay (move, =0) in house h, if the utility asso-
ciated with h, is at least as great as the expected utility of other available housing less the cost of

moving, g(h;,h;,8). A household will move to another residence if the expected utility asso-

ciated with a new house, less the cost of moving exceeds the utility of the current house. The
cost of moving is assumed to be dependent on the current and proposed housing bundles, as well
as a vector of additional household specific move parameters, 8, designed to capture the pecu-
niary, psychological, and emotional costs of the move.

If the cost of moving is high, then moves will occur only when families have strong rea-
sons not to stay in their home. This suggests that moves will occur only in response to important
changes in the variables described in equation 1 so that their current home no longer fulfills their
needs. With this in mind, in order to formally examine the effects of these changes on mobility,

we begin by estimating the following probit model:*’
P(move, =1) = (D[Z[,Bjd(ATi ek, k,))]+ aXij 3)
i1

where move is an indicator for whether household i moved in 2005, AT, denotes the percentage
change in gross property taxes from 2002 to 2004, d(ATi e (k;, k j+1)) denotes a dummy variable

equal to one if AT, isin the range from (k;,k;,,), fB;is the coefficient for the dummy variable,

7 Another commonly used binary choice model is the logit. Our logit analysis produced nearly identical results, so
we focus our discussion on the probit model.
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and Z[,Bjd(ATi € (kj,km))] is the sum over all dummy variable ranges. Additionally, X; de-
j=1

notes a vector of covariates including dummy variables for income ranges in 2004, age ranges in
2004, percentage change in income from 2002 to 2004, change in the number of dependents
from 2002 to 2004, changes in neighborhood characteristics, and indicators for marriage, loss of
a spouse, new retirement, and the presence of mortgage interest.

Initial regressions suggest that a quadratic parameterization is appropriate and flexible
enough to capture the relationship between the variables of interest and the probability of mov-
ing. Furthermore, the quadratic formulation has the additional benefits of estimating smooth,
continuous effects and lends itself to testing alternative hypotheses regarding property tax

changes. Consequently our resulting probit model takes the following form:
P(move, =1) = ®(5,(AT,) + 5,(AT,)* + aX;) (3a)
where move is an indicator for whether household i moved in 2005, AT, denotes the percentage

change in gross property taxes from 2002 to 2004, and X; denotes a vector of covariates includ-

ing income in 2004, percentage change in income from 2002 to 2004, change in the number of
dependents from 2002 to 2004, the squares of each of those values, and indicators for marriage,
loss of a spouse, new retirement, and the presence of mortgage interest.'®

We are particularly interested in g, , the linear effect of changes in property tax from 2002
to 2004, and S, , the quadratic effect of those changes in property tax. The quadratic specifica-

tion is of special importance for our analysis because it allows us to compare alternative hypo-

8 An individual is designated as newly married if his filing status in 2004 is married filing jointly, but it was not in
2002. Similarly loss of a spouse is defined by the filing status being changed from married filing jointly in 2002 to
another designation in 2004. An individual is designated as newly retired if his 2004 return includes Social Security
or pension and annuity income, but his 2002 income tax return did not include those income sources. The presence
of mortgage interest was identified from informational returns and is used as a proxy for whether an individual owns
his home outright.
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theses concerning the relationship between changes in property taxes and the probability of mov-

ing. If larger property tax increases consistently result in higher probabilities of moving, we
should expect B, (AT)+ f3,(AT)? to be positively sloped for all values of AT in our dataset.
Alternatively, if large changes in property taxes (positive or negative) increase mobility, we
should expect f,(AT)+ 3,(AT)? to be positively sloped for large positive values of AT and

negatively sloped for large negative values of AT .

As noted previously, anecdotal evidence exists that "housing rich, but income poor" el-
derly homeowners are often unable to pay for property tax increases without reducing essential
non-housing related consumption. In the presence of rising property taxes, these liquidity con-
strained homeowners are forced to sell their homes in order to readjust their mix of housing and
non-housing consumption. If in fact liquidity constraints generate increased mobility, we would

expect B,(AT)+ ,(AT)? to be positively sloped for all values of AT . The implication is that a

property tax increase of 20 percent would drive more people from their homes than a property
tax increase of 2 percent, but a 2 percent property tax increase would still drive more people
from their homes than a property tax reduction of 20 percent. Our data include property tax
changes that range from 40 percent reductions to 67 percent increases, so, if liquidity constraints
related to property tax increase motivate moves, we should expect:*®

—0.754, < 3, <1.253,. (4)

On the other hand, our model suggests that a large enough property tax change in either

direction is likely to influence mobility decisions. Specifically, if a change in property tax

represents a change in the housing consumption bundle, we would expect extreme changes in

' Our constraint is that 3, + 23,(AT) > 0for AT e[-0.4,0.67] -
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either direction to increase the probability of moving relative to moderate changes.” Using the
second constraint described above, for our dataset this means that we should expect:?*
S, >max(1.254,,—0.754,) (5)

In reality it is likely that some households behave according to the liquidity constraint
logic while others behave according to the implications of our theoretical model, but one of these
scenarios is more dominant in the data than the other. Furthermore, it is possible that this do-
minance differs between groups of people. For example, the liquidity constraint may be most
important in explaining mobility of elderly homeowners. To explore differences by age, we es-
timate our model for each of four age groups: less than 50, 50 to 64, 65 to 79, 80 and above. Not
only do these age groups allow us to compare the non-elderly (under 65) to the elderly (65+
years), they also allow us to compare the young elderly (65 to 79) to the old elderly (80 and
above).

Before proceeding to our results, we lay out a basic list of our expectations. We expect
that changes to household composition, whether increasing or decreasing in family size should
positively influence the probability of moving insofar as the size or location of the home may no
longer be appropriate to the household's needs. Similarly a household newly entering into re-
tirement would be more likely to move to the extent that the housing location may no longer be
dictated by employment factors. Changes to income are also likely to affect the household's de-
sired housing consumption, with large positive or negative changes being more likely to induce a
move. Finally, changes in community environment as measured by changes in median family

incomes or in median property taxes might influence mobility decisions.

20 Similarly and perhaps more intuitively, a positive change in income may allow a household to increase its housing
demand, while a negative change in income may cause a household to decrease its housing consumption.
?! Here our constraints are that 5, +23,(AT) > 0for AT =0.67 and g, +24,(AT) < 0for AT = 0.4
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The remaining variables represent current levels rather than recent changes. Within our
analytic framework, the effects of these variables can be interpreted as differences in baseline
mobility. With respect to age, the descriptive statistics have shown higher mobility rates among
the youngest and oldest groups of homeowners and we expect the model to reflect those differ-
ences. We also expect the presence of a mortgage to increase mobility. Mortgage expenses re-
flect relatively greater housing costs and may reflect greater financial pressure on a household to
maintain its current level of housing consumption. Moreover, homeowners who have fully paid
off their mortgages are most likely to have lived in their home for a long time and feel a particu-
larly strong attachment to their home and neighborhood.

The impact of income on the probability of moving is ambiguous. Higher levels of in-
come suggests that a household can more easily bear the costs of moving. On the other hand,
higher income levels reduce the chance that a household faces mobility-inducing liquidity con-
straints.?? Regardless, our model implies that the income level, itself, does not cause a household
to move.

In our model we assume that a homeowner’s decision to move is based on recent changes
in property taxes rather than on property tax levels. This approach is not only grounded in our
conceptual model, but it also allows us to avoid the potential endogeneity of property tax levels

highlighted by both Shan (2008) and Sabia (2008).%3%

%2 The inclusion or exclusion of income levels does not greatly alter the marginal effects of the change variables in-
cluded in our regression.

2% Shan frames the central hypothesis about the relationship between property taxes and elderly mobility in terms of
recent “sharp increases” in property taxes, and she discusses her results by referring to increases in property taxes
being associated with increases in the rate of mobility. In her empirical formulation, however, Shan does not meas-
ure the influence of changes in the property taxes experienced by a given household on its decision to move, but
rather, she explores how different levels of property taxes across households influence mobility decisions.

% The inclusion of property tax levels in our probit regression indicates that these levels are not indicative of mobili-
ty rates. Both our conceptual model and other authors' endogeneity arguments suggest, that any relationship could
not be interpreted as causal, anyway.
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Results

Table 3 shows the results of the probit regression that includes homeowners of all ages.
Using the average value for each of the parameters, we estimate a baseline move probability of
3.04 percent. Since the marginal effects in a probit model are more easily interpreted than the
coefficient estimates, the conventional approach is to focus discussion on these values. We in-
clude a set of marginal changes to each variable and the amount by which each marginal change
increases or decreases the baseline probability of moving.?

Table 3: Probit Regression Results, All Ages

Probability of Moving in 2005
Probit Maximum Likelihood Estimates
Standard|Pr > Chi Marginal
Parameter Estimate Error gl| Marginal Change Effect
Intercept 1.0874 0.0366| <.0001 NA NA
Property Tax Change -0.1469 0.0306| <.0001 7.2% to 8.2% 0.00%
Property Tax Change Squared 0.7648 0.0797 <.0001
Income Change -0.0666 0.0112( <.0001 8.2% t0 9.2% 0.00%
Income Change Squared 0.1208 0.00997| <.0001
Property Tax 3.4E-06| 3.16E-06] 0.2819| $3,000 to $3,100 0.00%
Propetry Tax Squared -4.1E-10{ 1.97E-10 0.0369
Income 1.36E-06] 9.89E-08| <.0001|| $76,000 to $77,000 0.01%
Income Squared -1.2E-12| 1.56E-13 <.0001
Age -0.1059| 0.00134| <.0001 54.0 to 55.0 yrs -0.06%
Age Squared 0.000897| 0.000012| <.0001
Dependents Change 0.0201 0.00526f 0.0001 Oto1l 0.16%
Dependents Change Squared 0.00258| 0.00102 0.011
Marriage (dummy) 0.148 0.0264| <.0001 Oto1l 1.17%
Newly Retired (dummy) 0.0855 0.0101| <.0001 Oto1l 0.63%
Homeowner - Has Mortgage (dummy) 0.0553( 0.00762| <.0001 Oto1l 0.37%
Loss of Spouse (dummy)
0.2275 0.0177| <.0001 Otol 1.92%

Baseline move probability for all variables at the mean: 3.04%
Marginal effects are calculated by increasing each variable in turn by the marginal change, holding all others
equal to the mean, and measuring the change in the probability of moving

2 Exploratory models included variables for the change in property tax rates, the change in house values, the
change in property tax burden, several community specific change values, and property tax change interactions, .
These variables were generally not statistically significant or had minor and intuitively ambiguous effects on the
results. As such, they are not included in the probit regression reported in Table 3. We also estimated the model
using a property tax change variable based on changes in property taxes net of property tax credits. The variable was
not statistically significant and the results are not reported here. We include property tax levels in the regression
despite the statistical and practical insignificance of the results due to the role the variables play in the public dis-
course.
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As shown in the table, comparing an individual with the mean property tax change of 7.2
percent to an individual experiencing a one percentage point higher property tax change does not
noticeably increase the probability of moving, although the variables are statistically significant.

It is important to note that both the linear and quadratic components of the property tax
change variable are statistically significant in the probit regression shown in Table 3. When
comparing an individual with the median property tax change of 6.2 percent to an individual with
a slightly higher or lower rate of change, the property tax change appears to have a negligible
impact on the decision to move. An individual at the 95" percentile of the distribution of proper-
ty tax changes faced a 27 percent increase in property taxes. This large increase in property taxes
increased the probability of moving to 3.2 percent compared with a probability of 3.0 percent for
homeowners who experienced the median change in property taxes. Interestingly, homeowners
who benefited from property tax decreases appear to be somewhat more likely to move than
homeowners with no change or modest increases in their property tax bills.

As shown in Figure 1, large positive and negative changes in property taxes have a great-
er effect on the decision to move than small property tax changes.?® The coefficient estimates
satisfy equation 5 and fail to satisfy equation 4. We can thus reject the hypothesis that increases
in property taxes are creating liquidity constraints that are forcing homeowners to move. Al-
though some moves are related to large increases and decreases in property taxes, our results
suggest that most homeowners that moved in 2005 were not forced to move because of binding
liquidity constraints. Figure 1 clearly shows that for the 90 percent of households in our dataset
between the 5™ and 95™ percentile in the distribution of property tax changes, increases and de-

creases in property tax had very little impact on these households’ decisions to move.

% Figure Al in the appendix shows the same relationship as Figure 1, but uses dummy variables based on property
tax changes rather than the quadratic parameterization.
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Figure 1: The Effect of Property Tax Changes on the Probability of Moving
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The top panel of Table 4 shows the values of the percentage change in property taxes,
age, income, and the percentage change in income evaluated at the 5™ percentile, 25" percentile,
median, 75" percentile, and 95" percentile of their distribution in our dataset. The bottom panel
illustrates the probability of moving at each of those values when all the other variables are held

equal to their means.?’

Table 4: Marginal Probability of Move by Percentiles

Property Tax|Age Income Income

Percentile  |Change Change
5th -9.0% 34 $18,931 -39.4%
25th 1.4% 44 41,529 -5.6%
Summary Statistics |50th (mediar 6.2% 52 63,056 6.0%
75th 11.6% 63 90,769 18.3%
95th 27.1% 78] $167,710 62.4%
Baseline Move 5th 3.23% 9.09% 2.58% 3.40%
Probabilities, 25th 3.07% 4.51% 2.76% 3.10%
All Other Variables |50th (median 3.04% 3.19% 2.94% 3.05%
Evaluated atthe [75th 3.04% 2.98% 3.16% 3.02%
Mean 95th 3.20% 5.77% 3.77% 3.11%

%" The dummy variables and the change in the number of dependents are excluded since they do not vary as much as
the remaining variables. The dummy variables are always zero or one, while the change in the number of depen-
dents is almost always -1, 0, or +1.
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Consistent with the data presented in Table 2, the probability of moving is highest among
both the youngest and the oldest groups of homeowners. At the fifth percentile of the age distri-
bution, 34 years old, the probability of moving is nine percent, almost three times higher than the
probability of moving by the median aged homeowner. On the other end of the distribution, the
probability of moving is close to six percent for the 78 year olds at the 95" percentile of the age
distribution. Age is not explicitly included in equations 1 or 2, but we expect that a number of
unobserved (to us) factors that impact mobility occur most frequently among both young and old
homeowners. Examples include employment changes and changes in health status. Explicit in-
formation about these factors might mitigate some of the impact on mobility that we attribute to
age.

With the 5™ to 95™ percentiles of the income distribution, higher income levels are asso-
ciated with higher probabilities of moving. Individuals at the 5™ percentile (with incomes of
$18,931, have a 2.58 percent probability of moving, and that probability rises steadily with in-
come. Individuals with income of $167,710, the 95™ percentile in our data, have a 3.77 percent
probability of moving. We hypothesized that low incomes may increase the probability of mov-
ing because low-income homeowners may find it difficult to bear the costs associated with their
current residences. On the other hand, higher incomes might increase the probability of moving,
as homeowners can more easily afford the costs associated with moving, and are likely to face a
larger set of affordable alternative housing locations. Our finding that the probability of moving
rises with income suggests that the high costs of staying in one’s current home are not motivating
low-income homeowners to move.

The data indicate that large changes in income (positive or negative) tend to increase the

probability of moving, while modest changes have a negligible impact on mobility. The middle
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50 percent of the population, those households with income changes between -5.6 percent and
+18.3 percent, have estimated mobility rates of 3.10 percent and 3.02 percent, respectively. Indi-
viduals at the 5™ percentile of the distribution of income changes experienced declines in income
of 39.4 percent, and a probability of moving of 3.40 percent. At the other end of the distribution,
individuals at the 95" percentile experienced increases of income of 62.4 percent, and a probabil-
ity of moving of 3.11 percent. Thus, even among homeowners who experienced large changes in
income between 2002 and 2004, the probability of moving in 2005 remains quite low.

The other variables largely perform as expected. Marriage, loss of a spouse, retirement,
the presence of a mortgage, and an increase in the number of dependents all increase the likelih-
ood of moving. The sole exception to our expectations is that a one person decrease in the num-
ber of dependents, marginally decreases the likelihood of moving.

In order to more fully understand the impact of age on mobility decisions, we estimated
the probit regression shown in Table 3 separately for each of the four age categories described in
Table 2. These regression results are reported in the appendix. By using separate regressions, we
allow each age group to have unique responses to the independent variables in the model. Rather
than discussing the results of these regressions in isolation, we focus on how the results differ
between age groups.

We are primarily interested in the differing effects of property tax changes between age
groups. Figure 2 shows the predicted probability of moving for each age group as property taxes
change. In each case, the other variables are evaluated at the mean value for the age group. The

vertical lines show the 5" percentile, 25" percentile, median, 75" percentile, and 95" percentile
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property tax changes for the full dataset. The distribution of property tax changes is very similar
across age groups. 2

Figure 2: The Effect of Property Tax Changes by Age Group
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For the old elderly homeowners (80 years and older), a decline of 10 percent in property
taxes has nearly the same impact on mobility as an increase of 10 percent. However, these
households appear to be considerably more sensitive to large increases in their property taxes
than younger households. In order to understand the implications of this finding note that our da-
ta include 12,950 old elderly households that faced property tax increases above the median. Our
results indicate that on average the property tax increases experienced by this group of home-
owners increased their probability of moving by 0.34 percentage points, relative to households
with median property tax increases. This increase in probability implies that 44 more elderly
households moved in 2005 than would have moved if property tax growth was limited to the me-
dian growth rate (5.8 percent for those 80 and older). In other words, approximately one in 600

old elderly households, moved as a result of property tax increases that were larger than the me-

%8 Table A5 in the appendix shows the percentiles for each age group.
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dian change in property taxes. For homeowners under the age of 80 the story is very different.
Changes in property taxes, both increases and decreases, have almost no impact on the probabili-
ty of moving. Even very large percentage increases in property taxes are not associated with
higher than average rates of mobility.

The assumption that homeowners move because they face a binding liquidity constraint
implies that homeowners who experienced the largest reductions in property taxes would have
the lowest probability of moving. However, Figure 2 shows that for each age group, the house-
holds that are least likely to move are those for whom property taxes increased at a rate close to
the median rate of change. Although it is not clear from Figure 2 alone, the linear coefficients are
not statistically significant for the two oldest age groups (the elderly groups), but, underscoring
the importance of the magnitude of changes, the quadratic coefficients are always statistically
significant and positive.

Figure 3 shows the effects of income changes on mobility rates for the 5 to 95" percen-
tiles within our dataset.?® The effects of changes in income on the probability of moving are
more muted than the impact of property tax changes on mobility observed in Figure 2. The oldest
age group is most likely to move for all income changes and appears to be most sensitive to large
increases in income. None of the age groups appear to be particularly sensitive to income de-
creases, which may indicate a strong desire not to move even when incomes decline. This find-
ing is consistent with attitudinal surveys that show strong preferences among homeowners to
“age in place.” These results certainly do not support claims that any of the age groups are being

forced to sell their homes in response to adverse economic conditions. The quadratic coefficients

% The dotted vertical lines represent the percentiles for the full dataset. Although the three youngest age groups are
similarly distributed, the oldest age group exhibits slower income growth. As a result, the vertical lines are not as
indicative of the age specific percentiles for the old elderly age group. Table A6 in the appendix shows the percen-
tiles for each age group.
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are statistically significant for each age group except the old elderly and the linear coefficients
are significant for the non-elderly.

Figure 3: The Effect of Income Changes by Age Group
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For spousal changes, the results are mixed. Marriage is only significant among house-
holds who are less than 65. For these non-elderly households, getting married increase the prob-
ability of moving by about 1.6 percentage points. Since there are so few new marriages among
households over age 65, the large standard errors are not surprising. The loss of a spouse through
divorce or death, is, however, statistically significant for all age groups. The loss of a spouse in-
creases the probability of moving by 2.2 percentage points for individuals age 50-64 and about
2.8 percentage points for the other age groups.

Changes in the number of dependents are only statistically significant for the youngest
age group. This is not surprising since the youngest age group is the most likely cohort to have
dependents and the most likely to have changes in the number of dependents. One additional de-
pendent increases the probability of moving by 0.31 percentage points, while one fewer depen-
dent decreases the probability of moving by 0.16 percentage points. Although the effect of a de-

crease in dependents is contrary to our model predictions, we can still intuitively understand why
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an increase in the number of children has a more dramatic effect than a decrease. We expect that
increases in the number of dependents are usually associated with the birth of a child, while de-
creases are associated with children becoming adults and forming their own households. As fam-
ily size grows, homeowners frequently look for a larger house. It appears to be less likely that
children leaving home leads to downsizing.

For our full dataset, the presence of a mortgage increased the mobility rate. Interestingly,
among the youngest homeowners having a mortgage decreases the probability of moving by 1.3
percentage points. A mortgage increases the probability of moving by 0.7 percentage points
among the 50 to 64 age group and 1.3 percentage points among the 65 to 79 age group. Nearly
all homeowners over the age of 79 own their homes outright, presumably having paid off their
mortgages. Thus, not surprisingly, the mortgage variable is statistically insignificant for this age
group. Among older homeowners it is possible that a paid off mortgage indicates long-time te-
nure and presumably an emotional attachment to a home.

Using our full dataset, we found that the probability of moving increased for higher in-
come households. The results of our separate age group regressions indicate that this increased
mobility rate at higher income levels is true only for non-elderly homeowners. As shown in Fig-
ure 4, the mobility rate of the youngest age cohort increased by approximately 0.03 percent per
$1,000 of income and the middle-aged cohort's mobility rate increased by 0.01 percent per
$1,000 of income. The income variable is not significant for the old elderly homeowners, and the

young elderly had lower mobility rates at higher income levels.
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Figure 4: The Effect of Income on Mobility Rates by Age Group®
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Conclusions

For over 30 years, starting with California’s Proposition 13, voters and state legislatures
have been approving constitutional amendments or enacting laws to limit property taxes, espe-
cially on homeowners. One of the most often-heard justifications for restricting property taxes is
the assertion, sometimes supported with anecdotal evidence, that without such limits, rising
property tax burdens will force many elderly homeowners to sell their homes. The argument that
property taxes are driving the elderly from their homes and neighborhoods continues to be heard,
even in states that have enacted circuit breakers and other property tax relief measures targeted to
the elderly homeowners.

Surprisingly, with the exception of several recent papers, there has been very little empir-
ical research directly addressing the question of whether increases in property taxes influence
mobility decisions, especially among the elderly. In this paper, we address this question using a

large panel dataset that contains detailed information on nearly all homeowners in the state of

% The dotted vertical lines represent the percentiles for the full dataset. Table A7 in the appendix shows the percen-
tiles for each age group.
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Wisconsin who lived in the same home from 2002 through 2004. Using these data we develop
and estimate a probit model of homeowner mobility decisions in 2005.

The major source of our data is the state and federal income tax returns filed each year by
Wisconsin residents. Because Wisconsin’s income tax includes a property tax credit available to
all homeowners, all taxpayers are required to report information on property taxes paid on their
state income tax returns. Residential mobility is measured by noting changes in address on an-
nual income tax returns.

We start our analysis by looking at the impact of changes in property taxation on deci-
sions to move among all homeowners irrespective of age. While a quarter of all homeowners saw
their property tax payments grow by more than 11.6 percent between 2002 and 2004, the mar-
ginal impact of that property tax increase on the mobility rate in 2005 was negligible. Even the
very large 27 percent two-year property tax increase faced by homeowners at the 95" percentile
of property tax changes only resulted in a mobility rate of 3.20 percent, 0.16 percentage points
above the baseline.

Turning to the elderly, our analysis shows striking differences in the mobility behavior of
the young and old elderly, defined as those below 80 and those age 80 and above, respectively.
Among the young elderly, increases in property taxes have almost no impact on their probability
of moving. For the old elderly however, large property tax increases do increase the probability
of moving. Thus, the homeowner facing the median two-year property tax increase has an 7.5
percent probability of moving, while the homeowner at the 95" percentile of the distribution of
property tax changes, facing a 23 percent two-year increase in property taxes, has an 8.2 percent

probability of moving.
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How should we interpret these results? One way is to calculate the number of moves by
Wisconsin homeowners attributable to increases in property taxes. Using our full dataset, we cal-
culate that in 2005, 307 homeowners moved because their property taxes rose at a rate in excess
of the median change in property taxes over the previous two years. Of these homeowners, 44
were over the age of 79. These numbers imply that of all Wisconsin homeowners (irrespective of
age), approximately 1 in 2,100 chose to move because of an above-median increase in their
property taxes. Among homeowners over the age of 79, 1 in 600 moved because their property
taxes grew at an above-median rate.

Our results also suggest that even among elderly homeowners over the age of 79 who
chose to move because of increases in property taxes, most of these taxpayers were not being
forced out of their homes because they could not afford their increased property tax payments.
We reach this conclusion because we find no increase in the probability of moving among old
elderly homeowners who experienced large decreases in income.

We conclude that increases in property taxes result in very little additional mobility, even
among elderly homeowners over the age of 79. Nevertheless, paying property taxes undoubtedly
creates economic hardship for some elderly homeowners who are determined to remain in their
homes. Unfortunately public policy in Wisconsin has primarily focused on the rate of property
tax growth rather than on potential economic hardships the property tax may create for some
homeowners.

In responding to citizen complaints about the property tax, policymakers in Wisconsin
have enacted a number of measures designed explicitly to limit the annual rate of growth of
property tax revenue. Starting in the mid-1990s, the legislature has imposed a per student dollar

cap on the growth of the sum of state equalization aid to school districts and school property tax
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levies. More recently, the legislature has enacted annual percentage limits on the growth of prop-
erty tax levies imposed by all municipal and county governments.

While there is good reason to believe that these policies have in fact reduced the rate of
growth in property tax revenue in Wisconsin, our results suggest that they have had little if any
impact on residential mobility in Wisconsin. In recent years, policy in a number of other states
has also focused on limiting the annual growth of property tax revenues, often by artificially li-
miting the growth rate of assessed values. The results in this paper suggest that states would
more effectively address citizen complaints about the property tax by establishing or expanding
policies designed to reduce the burden of property taxes on those taxpayers, including the elder-

ly, who face particularly high property tax burdens.
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Appendix

Figure Al shows the same general relationship between property tax changes and the
probability of moving as Figure 1, but is based on the results of a probit analysis with dummy
variables for property tax changes rather than the quadratic parameterization.

Figure Al: The Effect of Property Tax Changes on the Probability of Moving
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Tables Al through A4 show the results of our probit regressions for each age group.

Table Al: Probit Regression Results, Age Less Than 50

Probability of Moving in 2005 - Age Less Than 50 Years
Probit Maximum Likelihood Estimates

Standard|Pr > Chi Marginal

Parameter Estimate Error gl| Marginal Change Effect
Intercept 1.4466 0.1637| <.0001 NA NA
Property Tax Change -0.0962 0.0451 0.0328 7.5% to 8.5% 0.00%
Property Tax Change Squared 0.4967 0.1154( <.0001

Income Change -0.0566 0.018] 0.0016 11% to 12% 0.00%
Income Change Squared 0.0999 0.0157| <.0001

Property Tax -0.00002| 5.83E-06| <.0001 $3,000 to $3,100 -0.02%
Propetry Tax Squared -3.06E-10| 4.80E-10| 0.5239

Income 2.93E-06] 1.57E-07| <.0001) $80,000 to $81,000 0.03%
Income Squared -2.87E-12| 2.53E-13| <.0001

Age -0.1126| 0.00851| <.0001 41.6 to 42.6 yrs -0.38%
Age Squared 0.000907| 0.000109| <.0001

Dependents Change 0.0216 0.0066| 0.0011 Otol 0.31%
Dependents Change Squared 0.00685 0.0019 0.0003

Marriage (dummy) 0.1393 0.0308| <.0001 Oto1l 1.68%
Newly Retired (dummy) 0.0655 0.0154 <.0001 Oto1l 0.74%
Homeowner - Has Mortgage (dummy) -0.11 0.0133 <.0001 Oto1l -1.28%
Loss of Spouse (dummy) 0.2148 0.0293| <.0001 Otol 2.74%

Baseline move probability for all variables at the mean: 5.30%
Marginal effects are calculated by increasing each variable in turn by the marginal change, holding all others
equal to the mean, and measuring the change in the probability of moving
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Table A2: Probit Regression Results, Age 50 to 64

Probability of Moving in 2005 - Age 50 to 64 Years
Probit Maximum Likelihood Estimates

Standard|Pr > Chi Marginal

Parameter Estimate Error gl| Marginal Change Effect
Intercept -0.0546 0.9611 0.9547 NA NA
Property Tax Change -0.2406 0.053| <.0001 7.1% to 8.1% -0.01%
Property Tax Change Squared 1.1258 0.138] <.0001

Income Change -0.1217 0.0184| <.0001 7.8% to 8.8% -0.01%
Income Change Squared 0.1665 0.0164 <.0001

Property Tax 0.000023| 5.40E-06f <.0001) $3,100 to $3,200 0.01%
Propetry Tax Squared -8.93E-10| 3.26E-10 0.0061

Income 9.39E-07| 1.64E-07| <.0001) $82,000 to $83,000 0.01%
Income Squared -9.12E-13| 2.59E-13 0.0004

Age -0.0725 0.0341] 0.0333 56.2t0 57.2 yrs 0.02%
Age Squared 0.00066 0.0003 0.0281

Dependents Change 0.00527| 0.00995 0.596 Oto1l 0.04%
Dependents Change Squared 0.000583| 0.00257| 0.8203

Marriage (dummy) 0.1794 0.0629 0.0044 Oto1l 1.53%
Newly Retired (dummy) 0.0728 0.0144( <.0001 Oto1l 0.55%
Homeowner - Has Mortgage (dummy) 0.098 0.0116( <.0001 Oto1l 0.68%
Loss of Spouse (dummy) 0.2477 0.0358| <.0001 Otol 2.24%

Baseline move probability for all variables at the mean: 3.24%
Marginal effects are calculated by increasing each variable in turn by the marginal change, holding all others
equal to the mean, and measuring the change in the probability of moving

Table A3: Probit Regression Results, Age 65 to 79

Probability of Moving in 2005 - Age 65 to 79 Years
Probit Maximum Likelihood Estimates

Standard|Pr > Chi Marginal

Parameter Estimate Error gl| Marginal Change Effect
Intercept 6.3435 2.2259 0.0044 NA NA
Property Tax Change -0.1237 0.0783( 0.1142 6.6% to 7.6% 0.00%
Property Tax Change Squared 0.846 0.2127( <.0001

Income Change -0.00866 0.0265| 0.7442 4.6% to 5.6% 0.00%
Income Change Squared 0.1048 0.0244( <.0001

Property Tax 0.000035| 7.25E-06f <.0001) $2,900 to $3,000 0.02%
Propetry Tax Squared -8.98E-10| 3.92E-10 0.022

Income -1.27E-06| 2.54E-07| <.0001ff $63,000 to $64,000 -0.01%
Income Squared 1.77E-12| 3.86E-13| <.0001

Age -0.2449 0.0621| <.0001 71.2t0 72.2 yrs 0.11%
Age Squared 0.00181| 0.000432| <.0001

Dependents Change -0.0199 0.0316 0.5277 Otol -0.16%
Dependents Change Squared -0.00261| 0.00333| 0.4346

Marriage (dummy) -0.1334 0.1541 0.3866 Oto1l -0.87%
Newly Retired (dummy) -0.047 0.0435| 0.2807 Oto1l -0.33%
Homeowner - Has Mortgage (dummy) 0.1669 0.0152 <.0001 Otol 1.30%
Loss of Spouse (dummy) 0.2994 0.0343| <.0001 Otol 2.84%

Baseline move probability for all variables at the mean: 3.29%
Marginal effects are calculated by increasing each variable in turn by the marginal change, holding all others
equal to the mean, and measuring the change in the probability of moving
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Table A4: Probit Regression Results, Age Greater Than 79

Probability of Moving in 2005 - Age Greater Than 79 Years
Probit Maximum Likelihood Estimates

Standard|Pr > Chi Marginal

Parameter Estimate Error gl| Marginal Change Effect
Intercept 4.8832 4.5456 0.2827 NA NA
Property Tax Change 0.0348 0.1377] 0.8004 6.4% to 7.4% 0.02%
Property Tax Change Squared 0.8622 0.3761| 0.0219

Income Change 0.0603 0.0506( 0.2332 0% to 1% 0.01%
Income Change Squared 0.0219 0.047] 0.6404

Property Tax 0.000014| 1.30E-05| 0.2856| $2,800 to $2,900 0.01%
Propetry Tax Squared -9.67E-10| 8.62E-10 0.2614

Income -5.59E-07| 4.34E-07| 0.1979| $48,000 to $49,000 -0.01%
Income Squared 1.25E-12| 7.26E-13 0.0857

Age -0.2097 0.1055| 0.0469 83.6 t0 84.6 yrs 0.88%
Age Squared 0.0016( 0.000612 0.0088

Dependents Change 0.0996 0.053] 0.0602 Oto1l 1.56%
Dependents Change Squared 0.003| 0.00589( 0.6099

Marriage (dummy) 0.1639 0.1818 0.3672 Oto1l 2.60%
Newly Retired (dummy) 0.1574 0.5435( 0.7722 Oto1l 2.49%
Homeowner - Has Mortgage (dummy) 0.0319 0.0453( 0.4815 Oto1l 0.46%
Loss of Spouse (dummy) 0.1739 0.0529 0.001 Otol 2.75%

Baseline move probability for all variables at the mean: 7.49%
Marginal effects are calculated by increasing each variable in turn by the marginal change, holding all others
equal to the mean, and measuring the change in the probability of moving

Table A5: Distribution of Property Tax Changes for Each Age Group

Property Tax Change Distribution by Age Group

Lower Upper
Age Group Mean 5th Pctl  |Quartile |Median |Quartile  |95th Pctl
less than 50 7.5% -9.0% 1.4% 6.4% 12.0% 28.9%
50 to 64 7.1% -9.2% 1.5% 6.2% 11.6% 26.7%
65 to 79 6.6% -9.1% 1.3% 5.9% 10.9% 24.9%
more than 79 6.4% -8.3% 1.4% 5.8% 10.4% 22.8%
All Ages 7.2% -9.0% 1.4% 6.2% 11.6% 27.1%

Table A6: Distribution of Income Changes for Each Age Group

Income Change Distribution by Age Grou

Lower Upper
Age Group Mean 5th Pctl  [Quartile |Median Quartile  |95th Pctl
less than 50 11.0% -34.8% -1.7% 9.0% 20.7% 62.1%
50 to 64 7.8% -41.7% -6.3% 6.1% 17.9% 63.7%
65 to 79 4.6% -42.8% -10.3% 1.5% 14.0% 63.4%
more than 79 0.0% -38.7% -10.8% -1.2% 5.4% 44.6%
All Ages 8.2% -39.4% -5.6% 6.0% 18.3% 62.4%
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Table A7: Distribution of Income for Each Age Group

Income Level Distribution by Age Group

Lower Upper
Age Group Mean 5th Pctl Quartile  [Median Quartile  |95th Pctl
less than 50 79,919 23,372 47,665 69,009 94,140 164,158
50 to 64 81,519 20,792 44,261 66,678 96,713| 183,135
65to 79 62,664 15,990 33,403 49,330 71,946] 147,495
more than 79 47,602 12,020 21,017 35,204 54,984| 121,980
All Ages 76,099 18,931 41,529 63,056 90,769| 167,710
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