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ABSTRACT
Over the past decade, there has been significant volatility in the housing market. During
the first half of the decade, housing prices increased at an unprecedented rate and
homeownership rates reached an all-time high. With an unrelenting demand for housing, many
multifamily rental units were converted to condominiums and the overall stock of rental units
decreased substantially. With the price of rental housing increasing and incomes remaining
stagnant, many low- and moderate-income households found themselves struggling to maintain
an adequate standard of living. This was magnified during the second half of the decade when
the housing and financial credit markets crashed, leading to a parade of foreclosures and
ultimately forcing millions of households into the rental housing market. During this same time
period, government land-use regulations have increasingly become more restrictive. In theory,
government-imposed land-use regulations place constraints on how land can be utilized which
limits supply and increases costs.

As a result, the cost of housing will increase, placing

unnecessary burdens on low- and moderate-income households. Composed of three essays, this
dissertation addresses various aspects of how increased regulation affects housing markets.
In the first essay, I review the historical evolution of land-use regulations with an
emphasis on the regulatory environment in the state of Florida. An exhaustive review of the
empirical literature describing the effects of land-use regulations on the housing market and the
rental housing market is provided. While variations in magnitude exist, the majority of empirical
studies find that increased land-use regulations increase housing prices.
The second essay of this dissertation focuses on the determinants of the rental housing
market, attempting to examine how the percentage of income that a household allocates to rent
changes as a result of increased land-use regulations. A description of the data used to access the
regulatory environment is presented. The regulatory data is then quantified, using four unique
econometric methods, and is used to estimate the relationship between the percentage of income
that a household spends on rental housing and land-use regulations. Results from the empirical
models indicate that, consistent with theory, the rent-to-income ratio for renter households
increases with more stringent land-use regulations.

ix

The third essay investigates the relationship between land-use regulations and high-risk
loan originations. In order to motivate the empirical analysis, a review of the descriptive and
empirical literature surrounding the determinants of subprime lending, the relationship between
subprime loans and mortgage default, and housing supply elasticities is presented.

After

reviewing aggregate trends in income, home prices, loan installments, and foreclosure rates, I lay
out the empirical model. The model is then estimated using regulatory and loan data from
jurisdictions in the state of Florida. The empirical model finds that increased regulations may
lead to a higher percentage of high-risk loan originations.
The final chapter of this dissertation concludes and offers suggestions for future research.

x

CHAPTER 1

LAND-USE REGULATIONS

INTRODUCTION
This dissertation aims to address several issues related to government-land use
regulations and their effect on the housing market. The first part of this chapter focuses on
reviewing empirical analyses of the effect of government-imposed land-use regulations on
housing markets. More specifically, studies that focus on the price of housing in general and
studies of regulatory effects on multifamily or rental housing markets are reviewed.

The

historical evolution of land-use regulations in Florida is then presented. The chapter concludes
with a brief overview of the regulatory data that is used in this dissertation.

Literature Review
Today’s zoning and planning practices have their origins in early twentieth century
America. Although sparse and widely unenforced at first, land-use regulations proliferated along
with suburban development in the decades after World War II. Initially, they were designed to
segregate incompatible land uses, but many analysts argue that as inner cities began to
deteriorate, land-use regulations were increasingly enacted in suburbs to preserve or increase
property values, thereby excluding low-income residents (Quigley and Rosenthal 2005).
Presently, the level and complexity of land-use regulations in American communities is greater
than ever. Regardless of the motives behind their enactment, most land-use regulations generally
impose some sort of restriction on the supply of housing, which theoretically should increase
housing prices (Ihlanfeldt 2004). It is also plausible that many of these regulations may truly
generate positive and significant amenity effects, resulting in an increase in the demand for
housing services. Fischel (1990) reasonably posits that price increases resulting more from an
increase in demand (due to amenity effects) than from restricted supply are not only preferable;
they also may be welfare-improving for society as a whole. However, from the typical low-
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income household’s vantage point, an increase in the price of housing reduces the affordability
of housing, regardless of whether the increase is more the result of augmented demand or
restricted supply.
The studies reviewed in this subsection are empirical analyses of the effect of land-use
regulations on housing markets.

Particular attention is given to studies testing the above

theoretical prediction that land-use regulations inflate the general price of housing, as this is the
most prevalent type of regulatory study found in the literature and is highly relevant to the
current analysis.1 There is considerable variation in the geographical coverage of these studies,
which in turn is loosely correlated with the level of consistent data available to the researcher.
That is, nationwide studies tend to utilize more aggregate-level data and indices or averages of
housing prices, while more localized studies tend to utilize micro-level data, sometimes
including data on the prices and characteristics of individual homes. There are advantages and
disadvantages to each of these approaches.

Results of studies at the nationwide level are

relatively robust to local and regional eccentricities, and in this respect they can be said to more
accurately inform the theory on the effect of regulations on housing prices. However, because of
the extent of the geographic area in such analyses, observations must often be aggregated at the
metropolitan-level, which ignores intra-metropolitan differences that potentially play a great role
in the determination of housing prices. These intra-metropolitan characteristics are more easily
captured in more localized studies where appropriate microdata are more readily available and
directly comparable, although they are more susceptible to local or regional eccentricities and
therefore results may not mirror the nation at large.
Another important way in which studies of the effect of land-use regulation on housing
prices differ is the choice and construction of the regulatory measure used in the analysis. Given
the underlying complexity and heterogeneity of land-use regulations, calculating the direction
and magnitude of the relationship between regulatory stringency and housing prices is a daunting
task, and the empirical analyses in this dissertation can be informed by examining strategies and
1

Empirical studies of the effect of land use regulation on housing prices began to appear in earnest in the early
1980s, and to date the amount of literature in this area is quite extensive. The handful of articles reviewed in this
subsection were chosen based on their perceived importance, innovativeness and frequency of citation by other
authors, as well as their particular relevance to the current study. More comprehensive surveys of the empirical
literature on the effects of land use regulation on housing prices are provided by Pogodzinski and Sass (1991),
Ihlanfeldt (2004) and Quigley and Rosenthal (2005).
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regulatory measurements implemented in prior studies. Many of these studies exclusively focus
on the effects of zoning stringency, while others analyze a wider variety of land-use regulations.
Regardless of the scope of regulations to be analyzed, most regulatory measures are, in the end,
imperfect proxies for true regulatory stringency. Quigley and Rosenthal (2005) contend that
there are three main obstacles which prevent a direct and consistent measure of the regulatory
environment: the complex structure of political systems, the vast number of enactments and the
systematic enforcement of regulations once they are in place.

In essence, they argue that

knowledge of a planning jurisdiction’s slate of official regulations does not reflect whether they
are actually enforced or the degree to which exceptions or variances are granted. They also note
how the inherent problem of accurately measuring land use regulatory stringency is intertwined
with the selection of a study’s geographic extent:
Given the lack of uniform national standards for measurement of land regulation
as adopted and variably enforced, generalizing findings from the literature as a
whole is difficult, if not impossible, to accomplish. The best studies are those that
manage measurement uncertainty adeptly, such as by confining the analysis to a
reasonable geographic scope. Others that depart from simple, palpable measures
of regulation appear elegant and creative, but may end up trading off careful
explanation for strained conclusions (Quigley and Rosenthal, 2005, p.81).
In summary, it can be concluded that there is no single ideal method for constructing an
empirical model of the effects of land-use regulation on housing prices. Any specification of—
and selection of data for—such a model involves making significant tradeoffs. However, as long
as a model’s shortcomings are clearly acknowledged and understood (or even mitigated, when
possible), there is still much to be gained from the analytical results it produces. Armed with this
knowledge, I now proceed with discussions of two noteworthy analyses of the effect of land-use
regulation on housing prices (i.e. Pollakowski and Wachter 1990 and Ihlanfeldt 2007), followed
by a brief review of Green et al. (2005), who estimate a model of the effect of land-use
regulations on the price elasticity of housing supply.

3

Pollakowski and Wachter (1990) estimate the effects of zoning stringency on housing
prices across multiple jurisdictions in Montgomery County, Maryland.2

Specifically, they

perform a panel regression analysis for 17 planning areas within the county from 1982 to 1987.
Using zoning data from the Montgomery County Planning Board, they apply a three-step process
to generate an index of residential zoning restrictiveness. First, they assign a weight to each
category of residential zoning in the county according to the allowable density of development in
each category. The specific values of the weights are chosen arbitrarily, but they are at least
ordinal in that larger weights are assigned to more stringent zoning categories. Next, they
calculate the percentage of land zoned for each residential zoning category in each planning area.
Finally, these percentages are multiplied by their associated weights and then summed for each
planning area, resulting in a regulatory index that takes on greater values when residential zoning
stringency is higher. They also use this data to construct two additional regulatory measures.
The first of these additional measures is an index capturing the relative restrictiveness of adjacent
planning areas, and the second is a quantitative measure for a growth control ceiling imposed by
the county on each planning area it contains. The study is most notable for its inclusion of the
former additional measure, as potential spillover effects received little attention in prior studies.
Pollakowski and Wachter’s models also benefit from a highly descriptive set of non-regulatory
covariates, including a gravity index of employment accessibility, estimated commute times to
the central city (i.e. Washington’s “Federal Triangle”) and a construction cost index.
Results from Pollakowski and Wachter’s pooled ordinary least-squares regressions
indicate that, when all three regulatory variables are included as regressors, the absolute and
relative-to-neighbor restrictiveness measures are significantly associated with increased home
prices over time.

The positive sign on the index measuring the relative restrictiveness of

neighboring zones suggests that a spillover demand effect exists, lending support to the
hypothesis that increased housing prices may result from regulatory effects on demand as well as
supply.

In addition, Pollakowski and Wachter find that the coefficients on the regulatory

variables are biased when they are individually accounted for, as opposed to when they are
concurrently measured. They use this result to highlight the importance of including all relevant

2

Montgomery County lies directly to the north of the District of Columbia, encompassing a large share of
Maryland’s Washington suburbs.
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land-use-related variables. The major limitations of their study are a small sample size and a
focus on a very specific locale. As noted above, results obtained from an analysis of a single
county do not necessarily apply across the board. Despite these concerns Pollakowski and
Wachter implement a detailed and interesting empirical framework that certainly motivates
additional research.
Ihlanfeldt (2007) studies the effects of land-use regulations on both housing prices and
the price of vacant land. A unique contribution of his analysis is its treatment of the regulatory
restrictiveness measure as endogenous. He points out that areas with high housing prices may
have stronger preferences for land-use regulations, resulting in biased estimates if this
endogeneity is not addressed.

In his analysis of effects on housing prices, hedonic price

equations are estimated where individual arm’s-length home sales prices from 2000 to 2002 in
112 jurisdictions across 25 Florida counties are used as the dependent variable.3 For the vacant
residential land equations, the natural log of land sale price per acre is used as the dependent
variable. The restrictiveness measure is an additive index composed of individual land-use
management techniques adopted by the jurisdiction, according to a unique survey of local
government planners commissioned in 2001 by the DeVoe Moore Center at Florida State
University.
In 1985 the state of Florida passed the Growth Management Act (GMA), which
mandated that each jurisdiction create a comprehensive land-use plan and a set of development
regulations supporting the plan. The plans were individually developed by all of Florida’s
county and municipal governments and subsequently approved by the state government between
1988 and 1992. It is, therefore, expected that community characteristics in 1990 largely affected
the design of the comprehensive plans. Ihlanfeldt argues that the regulatory restrictiveness of a
jurisdiction in 2000-2002 is reflected by its comprehensive plan, which was created with
extensive citizen input.

Hence, he uses demographic data from the 1990 US Census as

instruments for the regulatory index, and estimates the hedonic price equations via two-stage
least-squares (TSLS). The reduced form price equations also included additional controls for the

Ihlanfeldt’s housing and vacant land sales data come from the county property tax rolls collected annually by the
Florida Department of Revenue.
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property’s characteristics and the neighborhood and jurisdiction within which the property was
located.
Ihlanfeldt finds that increased regulatory restrictiveness raises housing prices and that the
regulatory effect is smaller within counties containing more cities. He asserts that these results
are consistent with the theory that there is a higher elasticity of demand in markets where there
are a relatively high number of jurisdictions.

His results for the regulatory measures are

significant and retain the same sign as when the restrictiveness measure is treated as exogenous
(i.e. estimating the model via OLS rather than TSLS). However, they are much larger in
magnitude when treated as endogenous, as expected.
Ihlanfeldt’s results for the vacant residential land price equations suggest that a unit
increase in restrictiveness reduces land prices by roughly 14 percent. This number decreases
dramatically and becomes insignificant when the regulatory variable is treated as exogenous,
rather than endogenous. Since increased regulation is found to increase both housing and vacant
land prices, Ihlanfeldt maintains that this provides additional evidence to the theory that greater
regulation restrictiveness increases developers’ costs and also that the increase in housing prices
fails to offset these higher costs.
In a recent nationwide analysis, Green et al. (2005) estimate the effect of land-use
regulations on metropolitan-level price elasticities of housing supply. In the first step of their
analysis, they estimate the price elasticity of housing supply for 45 MSAs using annual data on
population, housing permits issued and housing sales prices from 1979 through 1996. They then
regress these elasticity estimates on covariates derived from 1990 data, with an additive index of
regulatory stringency serving as the primary explanatory variable of interest.4 They theorize that
variations in the price elasticity of housing supply across MSAs will primarily be due to
differences in urban form and land-use regulation, although they acknowledge that the supply
and cost of labor and materials may play a role as well, so they attempt to control for these
factors in their analysis.
Green et al. find large variation in supply elasticities across MSAs, although it should be
noted that statistically significant estimates of elasticity were only produced for 23 of the 45
4

The regulatory index is taken directly from Malpezzi (1996), who constructs an additive index similar to the one
used by Ihlanfeldt (2007), as described above. A review of Malpezzi’s study appears in the next subsection of this
paper.
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MSAs. Consistent with theory, however, they find higher supply elasticities are observed for
sprawling cities, while lower elasticities are observed for cities exhibiting little or no growth. In
addition, results from their second-tier regressions indicate that highly regulated MSAs almost
always exhibit low supply elasticities, while lightly regulated MSAs represent a large spectrum
of elasticities. They concede that this latter variation is probably due to inadequately measured
behavioral patterns. For instance, lightly regulated rapid growth areas will be more likely to
exhibit high price elasticities whereas lightly regulated low growth areas will be more likely to
exhibit lower price elasticities. The authors point out that one of the pitfalls of their analysis is
its inability to estimate exact elasticities in areas where there is little demand. Hence, a concrete
conclusion about the effects in these areas cannot be stated. Also, because their analysis is
conducted at the metropolitan level, Green et al. are unable to account for potential crossjurisdictional effects within the MSAs.

Land-Use Regulations and Rental Housing Markets
Although the above empirical literature on land-use regulations improves our
understanding of regulatory effects on housing prices and market determinants, these studies do
not specifically account for differences between rental and owner-occupied housing. One reason
for this is that housing price data for single-family homes are much easier to interpret and are
more readily available than data on multifamily housing. Yet, even if one subscribes to the
reasonable view that housing prices are simply the capitalized streams of rent payments received,
other key differences between renter and owner markets should at least be considered before
extrapolating results from studies focusing solely on single-family home prices. Given the
underlying heterogeneity between renter and owner-occupied housing units and their respective
inhabitants, there is the possibility of a natural differential of the effects of regulations on renter
and owner-occupied households. Moreover, some land-use regulations (e.g. minimum lot size
requirements and residential density caps) adversely affect the supply of multifamily housing and
smaller single-family homes, which are the types of dwellings most likely to be rented. This
reasoning has triggered a recent extension to the regulatory literature that examines the effects of
regulations on rental housing (and often multifamily housing, by proxy).
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Malpezzi (1996) enriches the existing literature with an innovative study that uses additive
indices of regulatory restrictiveness to produce OLS estimates of the effect of land-use
regulations on housing prices for over 50 MSAs. His study differs from the analyses reviewed in
the previous subsection in that he also estimates the effect of land-use regulation on rental prices.
Malpezzi admits that due to data limitations, he is essentially forced to conduct his analysis at the
MSA level, thus ignoring many interesting and potentially important intra-jurisdictional factors.
However, his data include MSAs from all over the country (and so they are robust to regional
eccentricities) and allow for the estimation of two models that are identical in terms of
covariates, differing only in terms of the dependent variable: (log of) median house value and
(log of) median rent for each MSA, as reported by the 1990 US Census. Four of Malpezzi’s
explanatory variables are regulatory measures. The first is an additive index of MSA-level
regulatory characteristics derived from Wharton Urban Decentralization Project data on project
approval times, rezoning efficiency, rezoning approval rates, land area zoned for single-family
and multifamily housing and adequacy of roads and sewers.5 The second regulatory variable is
simply the square of the first, included to control for exponential effects of increases in
regulatory stringency. The third regulatory measure is a state-level additive index constructed
from a 1976 survey by the American Institute of Planners. Components of this index include
whether a state government uses comprehensive land-use planning, coastal zone management
planning, wetlands management regulations, floodplain management regulations, designation of
some locations as “critical” for land-use regulation, legislation allowing for “new towns,”
requirements for environmental impact statements, or regulations preempting local regulations
for developments of regional or extra-local impact.6 Finally, the fourth regulatory variable
included in Malpezzi’s regressions is derived from reports published by the National Multi
Housing Council (1982) and HUD (1991). It is simply a dummy variable indicating the presence
of rent controls in each MSA.

Because these four measures were constructed somewhat

arbitrarily from a reduced information set, Malpezzi cautions that his estimates should not be
taken literally. Instead, he believes they should be interpreted as proxies for some unmeasured

5

See Linneman and Summers (1991) for a description of this project and the associated data.
Malpezzi addresses the lagged nature of this regulatory measure by stating that “more states probably have such
regulations today than had them in the late 1970s. To some extent we are thus measuring which states were most
aggressive in enacting such legislation.”

6

8

latent regulation variable.

In addition to the regulatory measures, Malpezzi includes the

following control variables: (log of) 1990 MSA population, growth in MSA population from
1980 to 1990, (log of) 1990 MSA per capita income, growth in real MSA per capita income from
1979 to 1987, a dummy variable indicating adjacency to coasts and major lakes; and a dummy
variable indicating adjacency to a large park, military base, or reservation.
On the rental side, Malpezzi’s results indicate that MSAs with larger populations, greater
incomes or adjacency to large parks, military bases or reservations have higher rents, ceteris
paribus. However, the only significant parameter from the regulatory variables is the estimated
coefficient on the state-level index, although the null hypothesis is rejected in a reported F-test.
The home value model performs slightly better than the rent model, with the majority of the
coefficient estimates exhibiting the expected sign. Additionally, all of the coefficients on the
regulatory variables are significant. In order to simulate and capture the combined effect of an
overall regulatory increase, Malpezzi estimates the percentage increase in rents and home values
when the state- and MSA-level indices are moved from the first to third quartile and the rent
control variable is increased from 0 to 1. He finds that moving from a lightly regulated area to a
heavily regulated area raises rents by about 17 percent and increases home prices by
approximately 51 percent.
As an extension to his model, Malpezzi also examines the effect of regulation on the
tenure choice of households. He highlights the fact that regulations increase both rents and home
prices, leading to opposing substitution effects on tenure choice. For instance, higher home
prices will make renting a unit more desirable, while higher rental prices will make purchasing a
home more desirable. Given the above results, he suspects that the substitution effect from
increasing house prices will dominate the corresponding effect from increasing rents. He finds
empirical support for this argument by using the same simulation technique described above,
estimating that movement from a lightly regulated area to a heavily regulated area will decrease
the homeownership rate by about 10 percent.
In contrast to Malpezzi, Schuetz (2007) aims to separate out the effects of land-use
regulations on owner-occupied and rental housing at the jurisdictional (rather than metropolitan)
level, although the geographic scope of her analysis is limited to eastern and central
Massachusetts. Using 2004 data from the Local Housing Regulation Database for 187 cities and
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towns in Massachusetts, she generates a regulatory index geared towards rental housing. In
particular, zoning techniques specific to multifamily structures are used as a proxy for rental
housing regulation. She maintains that this is an acceptable proxy, as 64 percent of rental units
in the study area are located in multifamily structures of three or more units. Her constructed
regulatory indices consist of the maximum number of multifamily units that could potentially be
developed under current zoning by right, by special permit or by any process.
Her results indicate that communities with less restrictive zoning issue significantly more
building permits for both multifamily and single-family units and have lower prices for owneroccupied housing, but do not have significantly lower rents. Schuetz admits that her results on
rents may be somewhat confounded by Massachusetts’ multifamily housing laws, which allow
developers to apply for a permit to build housing that does not conform to local zoning
requirements if a minimum percentage of the housing units are affordable for low- and moderateincome households. Rental housing built under these laws, she argues, may negatively bias rents
in highly restrictive places. The major limitation to Schuetz’s analysis is that it does not address
the 36 percent of renter households that are not located in multifamily units. Hence, a more
appropriate measure would be one that takes these factors into account.
Unlike many traditional studies which seek to measure the effect of regulations on rental
prices or the size of the affordable housing stock, Somerville and Mayer (2003) implement an
approach in which they estimate the probability that a unit will stay in the stock of rental units
affordable to low-income households when regulatory restrictiveness increases.7 They begin by
outlining a theoretical model where the housing market is broken up into submarkets based on
housing quality, wherein the quality of a unit increases with rent. They assume that unit quality
decreases over time, although landlords may improve unit quality via expenditures on
maintenance and renovation. Quality improvements are expected to occur when rents for higher
quality units increase relative to lower quality units. Landlords should, therefore, optimally
choose a profit-maximizing maintenance path. In this framework, housing units can move in and
out of the affordable housing stock. Somerville and Mayer hypothesize that factors that lower
the market’s new construction supply response to increases in demand will reduce the affordable
7

Their study extends the work of Somerville and Holmes (2001), who examine the effects of unit, neighborhood,
and market characteristics on the probability that a unit will stay in the stock of rental units affordable to low-income
households.

10

housing stock. They empirically test their assumptions using individual rental unit data drawn
from the American Housing Survey for metropolitan statistical areas from 1984-1994 and landuse regulation data from the Wharton Urban Decentralization Project.8

Results from their

multinomial logit estimations are consistent with the filtering model: increased regulation
constrains the supply of new higher-quality units and increases the probability that a rental unit
will “filter-up” and become unaffordable.
As noted above, there is a wealth of literature revolving around the market effects of landuse regulation. Likewise, there is an abundance of empirical studies of the determinants of rent
burdens. However, research marrying these two veins of inquiry (i.e. the effects of regulation on
rent burdens) is virtually nonexistent. One notable exception is a study by Quigley and Raphael
(2004), which attempts to identify the underlying factors of housing affordability for both renter
and owner households.9 As part of their analysis they question whether excessive rent burdens
could be the result of government-imposed regulations or rather consumption choices for both
renter- and- owner occupied households. Using data from the American Community Survey and
the Integrated Public Use Microdata Files, they perform a nationwide in-depth trend analysis of
renter households.

They provide conclusive evidence showing that rent burdens increased

substantially between 1960 and 2000, and that low-income households have experienced
relatively greater increases in the magnitude of their rent burdens.
The authors then seek to explain the potential reasons why the rent-to-income ratio has been
increasing. In order to answer this question the authors examine reasons behind the observed
increases in housing affordability, which is defined as the proportion of the rental stock that is
renting for 30 percent or less of the area’s renter median income. This is done by examining
changes in rents, holding incomes constant, and changes in income, holding the distribution of
rents constant.

They find that throughout the 1980s and 1990s the decline in housing

affordability was entirely the result of shifts in the rental distributions toward higher-priced units.
They maintain that this was partially offset by increases in median income, however, they state
8

Again, see Linneman and Summers (1991) for a full description of the Wharton data.
We focus here on their rental market findings, although it is interesting to note that they differentiate between
owner-occupied households by taking into account not only their contract rents, but also their interest rates,
depreciation rates, maintenance costs, capital gains, and tax rates. They argue that studies which do not take these
additional items into account will inflate the true financial burden of owner-occupied households in communities
with rapidly rising housing prices.
9
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that higher rent for households in all income quintiles was the dominating culprit in the reduction
of housing affordability for renter households. When these results are coupled with the observed
decline in affordable housing, a clear pattern of substantial undersupply of rental dwellings is
suggested.10
Acknowledging that the quality of low-income rental units has increased over time, Quigley
and Raphael attempt to determine whether this trend is driven by consumer demand (i.e. changes
in housing preferences for low-income households) or government regulation. They argue that
quality requirements have been abetted by government restrictions. Using a hedonic pricing
model, they find that decreases in affordable housing can be largely accounted for by changing
quality measures. However, they also observe that prices and rents of constant quality housing
have been rising, which is consistent with the theory that land-use regulations may constrain new
supply and lead to increased rent burdens for low-income households.
Malpezzi and Green (1996) similarly address the question of whether increases in the
rental prices of low-quality housing are the result of changing household preferences or a failing
market characterized by an inadequate supply of low-income housing.

They perform a

nationwide cross-sectional analysis (at the metropolitan area level) which attempts to disentangle
the correlation between higher rents and higher quality rental units. Malpezzi and Green claim
that if the market for low-income housing is indeed failing, then three phenomena are likely to be
observed as a result: high per-unit prices of low-quality housing services, obstructions to the
supply of low-cost housing and high vacancy rates.

They test their first claim by using

Thibodeau’s (1992) tenure-specific hedonic price indices to determine the price ratio of the
average “sub-standard” rental unit to the average “standard existing” rental unit in each MSA. In
twelve of the 60 MSAs observed, the ratio of sub-standard rents to standard rents is greater than
90 percent. Malpezzi and Green interpret this as direct evidence of market failure in these
metropolitan areas.
To identify obstructions to the supply of low-cost housing, Malpezzi and Green examine
the extent to which filtering indirectly increases the supply of low-cost housing. Filtering occurs
when new units with higher quality components are built and, as a result, older, lower quality

10

Here, the amount of affordable housing is defined as the proportion of housing units with rents that are less than
30 percent of the income of the median renter.
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units are rented at a lower price per unit of housing services. Using Thibodeau’s (1992) counts
of sub-standard rental units from the mid-1970s and early 1980s, Malpezzi and Green calculate
annual growth in the sub-standard stock and compare it to additions from new construction.
Their subsequent regression estimates match the hypothesized results: the building of new
higher-quality units leads to a dramatic increase in the percentage of sub-standard rental units
available. The parameter of their regression estimate on sub-standard units indicates an increase
of nearly 2.5 percent when new units are built. These results lead them to conclude that “to the
extent that a city makes it easy for any type of housing to be built, it will also enhance the
available stock of low-cost housing.”
With regard to the third posited indicator of market failure, Malpezzi and Green examine
vacancy rates for low-rent units across metropolitan areas. If vacancy rates are abnormally low
for this subset of units then, they argue, there is a clear problem with the functionality within the
market. The authors use HUD data from 44 metropolitan areas and examine the vacancy rates of
units with rents classified as below fair market rent, according to HUD. Although they discover
a large variance in vacancy rates across metropolitan areas, they find that only 20 percent of
metropolitan areas experience tighter-than-average markets for units renting below their fair
market rents. They believe this suggests the possibly of failure in some metropolitan areas.
Based on the above results, Malpezzi and Green claim that the bottom of the housing
market functions quite well in some places, but not well in others. In an attempt to concatenate
their findings, they look at the impact of regulatory stringency on the lowest quartile of contract
rents, the vacancy rate of low-quality units and the relative price of low-quality units. Their
main regulatory measures include the state- and MSA-level regulatory indices from Malpezzi
(1996), as well as the percentage of land that cannot be used for development in each MSA.
Running cross-sectional regressions they find that, in each case, regulations have adverse effects
on low-quality units. Employing the simulation method used in Malpezzi (1996), they show that
moving from a relatively unregulated area to a relatively heavily regulated area increases rents
by 21 percent and home values by 60 percent. Decreased vacancy rates are also observed for this
market segment.
As stated above, much of the literature on the determinants of rent burdens is mostly
silent regarding land-use regulation. However, many of these studies are still quite relevant to
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this dissertation. For instance, the 2005 study by Greulich et al.—which examines the possible
effects of immigration patterns on rent burdens—is particularly relevant given Florida is a
popular destination for immigrants originating from a wide variety of foreign lands. According
to Greulich et al., the foreign-born population of the United States has increased from 4.7 percent
of the total population in 1970 to 10.4 percent in 2000. This increase has not been spatially
uniform across the nation. Rather, growing immigrant populations have been clustered into a
small number of submarkets within various metropolitan areas. Greulich et al., argue that
because newer immigrants have (on average) relatively low incomes and less education than
existing residents, they are more likely to be competing for housing with lower-income residents,
which may increase rent burdens.
This hypothesis is tested using metropolitan-area level data from the Public Use
Microdata Sample of the 1980, 1990 and 2000 US Censuses.

Running cross-sectional

regressions across 91 MSAs, Greulich et al. find that moving from an MSA where the proportion
of recent immigrant households is essentially zero to another MSA where the proportion is 0.3 is
associated with an 18 percent increase in gross rents for native households. However, no
significant rise in rent burdens is observed.

History of Regulation in Florida
Though government-mandated land-use regulations are common throughout the United
States, they are particularly robust in the state of Florida. The empirical analyses of this
dissertation exploit this fact by using a unique jurisdictional-level database that measures
Florida’s regulatory environment. As such, it is beneficial to briefly review the history of landuse regulations in Florida.
Over the last half century, Florida experienced a rapid increase in population growth.
According to the US census, the population more than doubled, increasing from 2,771,305 to
6,791,418 between the years 1950 and 1970. By the year 2000, the population had escalated to
nearly 16 million residents. In order to keep pace with this rapid growth, massive structural
development began to ensue in the 1950s. As a result, the state’s natural resources began
deteriorating, which left many individuals questioning the long-run implications of such a
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rapidly growing economy. By the early 1960s, there was wide-spread concern about preserving
environmental quality, sewerage systems, and the state’s water. In an attempt to mitigate the
negative externalities associated with growth and development, the state began introducing
various state-wide growth management legislations.
This began with the Environmental Land and Water Management Acts of 1972.11 The
Environmental Land Act defined and allowed for the state’s overview of Areas of Critical State
Concern (ACSS).12 An area that was classified as an ACSS was given greater state oversight of
planning and land development regulation. The Florida Water Resources Act (WRA) of 1972
mandated that all waters of the state are a state resource and will be managed in the public
interest.

In order to properly manage the state’s water, the WRA established five water

management districts, and required that the state and each district create a water management
plan. Also in 1972, the Florida Legislature passed the Florida State Comprehensive Planning
Act. This act mandated that the Division of State Planning of the Florida Department of
Administration prepare a comprehensive state plan, which would formalize the state’s long-run
growth goals and serve as a guide in helping to achieve these goals.
In order to incorporate planning at a more finite level, the Local Government Planning
Act of 1975 was created.

Under this act, local governments were required to adopt

comprehensive land-use plans and have them actualized by July 1, 1979. The local plans had to
be implemented with land development regulations and all succeeding development must
conform to the plans. The state was granted the authority to examine local plans and comment
on them; however they could not alter them. Under this act, local governments would have to
first think about the impacts developments would have before they were actually built. There
was, however, no required consistency across local government plans. After years of budget
struggles and wavering political support, the comprehensive plans did not materialize and, by the
late 1970s, growth planning in Florida came to a temporary halt.
In 1979, Governor Bob Graham assembled a resource management task force whose
assignment was to review the effectiveness of the environmental and land-use legislation that
had been enacted in the earlier part of the decade and to determine the impact of these

11
12

See Florida Statutes 380.012-380.07, 373
Defined as areas considered to have significant impacts on the environment.
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legislations. The task force concluded that the state of Florida needed a growth management
plan that integrated state, regional and local planning efforts. A similar study performed in 1982,
the Environmental Land Management Study, came to the same conclusion. As a result of these
studies, The State and Regional Planning Act of 1984 was constructed and approved by the
legislature.13 The act required that the state create a comprehensive plan and, upon adoption,
each of the 11 regional districts construct a comprehensive plan that was consistent with the
state’s plan.

The legislature completed the integration process by passing The Local

Government Comprehensive Planning and Land Development Act of 1985.

This act

dramatically altered the 1975 local government planning act and is the anchor of the state’s
current integrated growth management planning system.14 The 1985 act mandated that local
governments modify their existing comprehensive plans so that they conform to the state and
regional plans, assuring consistency across all levels of government.15 It required that local plans
be certified by the Florida Department of Community Affairs (DCA) and specified that local
governments enact the necessary implementing ordinances within one year of submitting their
plans to the DCA.16 The plan included requirements for concurrency, future land use and zoning
maps, and various administrative processes that allowed for citizen input into the construction of
the plan. Local governments were given the option to amend their plans twice a year and were
required to reevaluate their plans every seven years.17 In order to be approved by the DCA, local
government land-use plans were required to meet minimum planning criteria to ensure they
conformed to the state and regional plans. The majority of local plans were created in the late
1980s or early 1990s.
When the local plans were created there was not an upper bound on the amount or type of
land-use restrictions that could be incorporated into the plans. Furthermore, local residents gave
significant input regarding the quantity and types of regulations that were included in the plans.
Given the heterogeneous structure of local governments and the citizens residing within each
13

Florida Statutes, Chapter 186. The 1985 version was adopted by the legislature.
Many amendments have been made to the 1985 act; however, the basic goals of the system are still in place.
15
A jurisdiction must only agree to a minimum level of regulation outlined by the district and state plans. The act
required that The Department of Community Affairs (DCA) set the minimum requirements for what should be
included in the local government plans, and must approve each of the plans.
16
See Florida Statutes 163.317(1)(c), and 163.3201--.3202
17
Plans may be amended more frequently than twice a year in cases of: small-scale amendments, emergencies,
DRIs, schools and urban landfills.
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jurisdiction it is, therefore, expected that the overall restrictiveness levels of the local plans
would have varied significantly.

Accessing the Regulatory Environments across Florida
In pursuit of examining the regulatory environments across Florida, the DeVoe Moore
Center (DMC) at Florida State University commissioned two state-wide surveys on local landuse regulations.18 The goal of these unique surveys was to formalize the relative strictness of
local land-use regulations for all of the municipalities in the state of Florida. The results from
these surveys, which include data on minimum lot sizes, land-use management techniques, and
zoning practices, provide a comprehensive and up-to-date picture of the regulatory landscape
throughout the state.
The first survey, commissioned in 2001, included respondents from municipalities within
each of the 67 counties in Florida, with approximately 69 percent of the 472 Florida jurisdictions
having responding.19 As an extension to the 2001 survey, a second survey was conducted in
2006. This latter survey had a 58 percent response rate, and included respondents from 65 of the
67 counties in Florida. Of the municipalities that responded to the 2006 survey, 76 percent also
responded to the 2001 survey.
Prior to using the results from the above surveys, it is first necessary to check for
selection bias. If it is found that only a specific subset of jurisdictions responded to the surveys
then measurement error will be present and, if not corrected, will bias results. In order to
examine whether selection bias exists, a series of logistic regressions is performed.

The

dependent variable for each regression is an indicator of whether a jurisdiction responded to the
2001 survey, the 2006 survey, or both the 2001 and 2006 surveys. To ensure that the sample is
reflective of the full set of Florida jurisdictions, the models control for the following
demographic and geographic characteristics: total population, mean household income,
percentage of renter households, percentage of black households, percentage of the population
over 65 years of age, percentage of service workers, the regional district the jurisdiction belongs
18

See Appendix 1 for the complete surveys
Approximately 80 percent of jurisdictions responded; however, only those surveys with thorough responses could
be used for analysis.

19

17

to, and coastal distance (in feet).
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Within the state, all of the unincorporated areas within a

county fall under the county’s jurisdiction, as such an indicator of whether or not a jurisdiction is
an unincorporated county is also included. As stated above, there are 472 jurisdictions in
Florida; however, given the small size of some of the jurisdictions, only 455 could be analyzed.
Table 1 displays the descriptive statistics for the control variables, and table 2 displays the
marginal effects from the logistic regression, when all of the variables are at their mean.

20

All demographic data come from the 2000 census. Coastal distance was calculated using GIS software and place
maps from the year 2000.
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Table 1: Summary Statistics for Logistic Regressions
Control Variables
Total Population
Mean Household Income
% Black Households
% Renter Households
% Service jobs
% Pop. over 65 years
Coastal Distance
Mean Year Built

Source
2000 Census
2000 Census
2000 Census
2000 Census
2000 Census
2000 Census
GIS Area Maps
2000 Census

Mean
34,840
$55,074
12.40%
28.10%
28.44%
19.88%
2,174,688
1975

Standard Deviation
93922
39532
15.79
13.23
8.82
11.22
1.20E+07
8.7

455

Number of Jurisdictions

Table 2: Marginal Effects from Logistic Regressions

Responded to
2001 survey

Dependent Variable:
Responded to
Responded to
2006 survey
2001 & 2006 surveys

3.25e-07

-9.38e-07

(5.81e-07)

(8.14e-07)

(7.70e-07)

3.73e-06***

-4.61e-07

-2.15e-07

(8.94e-07)

(3.16e-07)

(2.93e-07)

0.00199

0.00203

0.00157

(0.00133)

(0.00178)

(0.00166)

-0.000447

0.000705

-5.96e-05

(0.00165)

(0.00220)

(0.00209)

% Pop. over 65

3.95e-05

-0.000931

-8.14e-05

(0.00178)

(0.00240)

(0.00231)

Mean Year Built

-0.000272

0.00397

0.00673***

(0.000430)

(0.00287)

(0.00261)

2.13e-09

4.99e-09

4.08e-09

(5.06e-09)

(6.58e-09)

(5.14e-09)

0.00530*

0.00810**

0.00962***

(0.00292)

(0.00365)

(0.00355)

0.109*

0.207***

0.213**

(0.0648)

(0.0773)

(0.0867)

-0.00482

-0.000898

-0.00580

(0.00703)

(0.00882)

(0.00840)

455

455

455

Mean Household Income
Total Population
% Black Households
% Renter Households

Coastal Dummy
% Service jobs
Unincorporated Dummy
Regional District
Jurisdictions
Standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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-4.29e-07

From table 2 it can be seen that the majority of the control variables do not significantly
alter the likelihood of a jurisdiction responding to either 2001, 2006, or both surveys. Looking at
column 1, we see that the marginal effect of total population is positive and significant at the 1%
level, indicating that an increase in total population will increase the probability of responding to
the 2001 land-use restrictiveness survey. The magnitude of this increase, however, is negligible.
The marginal effect suggests that increasing total population by 100,000 individuals increases
the likelihood of responding to the survey by 0.37 percent.
The percentage of service workers within a jurisdiction and the dummy variable
indicating whether a jurisdiction is unincorporated are positive and significant across all three
model specifications. The marginal effects for the percentage of service workers are, again,
relatively small. The figures suggest that if the percentage of service workers were to increase
by 100% then the probability of responding to the 2001 survey, the 2006 survey and both the
2001 and 2006 surveys would increase by 0.530, 0.810, and 0.962 percent, respectively. The
marginal effects indicating the likelihood that an unincorporated jurisdiction will respond to
surveys are significantly higher at 10.9%, 20.7%, and 21.3% for the 2001 survey, the 2006
survey, and both the 2001 and 2006 surveys. Although unincorporated jurisdictions are more
likely to respond to the survey, we have no reason to believe that their chosen level of regulatory
restrictiveness will differ from the fully incorporated jurisdictions, as this is most likely an
institutional effect.21
Taken together, the results from the logistic regressions suggest that selection in the
sample of survey respondents is random and does not need to be corrected for selection bias.
Results from the surveys can, therefore, be quantified and applied to empirical studies.
Descriptive statistics from the surveys, along with details regarding how the data is quantified for
use in this dissertation is described in subsequent chapters.

Conclusion
There are numerous empirical studies in the economics literature that analyze the effect
of stringent regulatory environments on the price of housing and although the magnitudes and
21

In order to examine this effect separate logit regressions were run for the unincorporated county jurisdictions and
the incorporated jurisdictions, wherein there were no differences in the covariates of the different regressions.
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significance of the results of these studies differ to some degree, it is most often found that local
land-use regulations increase housing prices. This is not surprising given there is no clear way to
measure the level of regulation within an area. The absence of a consistent data set across
studies has certainly added to the empirical discrepancies. In order to better understand the
regulatory environment and to enable more detailed research, The DeVoe Moore Center at
Florida State University commissioned two surveys that accessed the regulatory environment
across jurisdictions in Florida. Results from the surveys can be used to create a highly detailed
dataset at a more geographically finite level across time and space. This unique database should
be of great use in furthering our understanding of the relationship between land-use regulations
and the housing market.
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CHAPTER 2

LAND-USE REGULATIONS AND RENT BURDENS IN FLORIDA

Introduction
Over the past decade, the proportion of American households’ incomes allocated to
housing services has increased across socioeconomic and geographic strata, garnering the
attention of government agencies and academic researchers alike. While it can be argued that
some households—particularly those in the middle or upper class—may in part simply demand a
higher quality and quantity of housing services than they did previously (and are therefore
willingly allocating more of their incomes to housing), it is generally thought that many lowincome households are being forced to pay higher prices than they can afford for even basic
housing services. The United States Department of Housing and Urban Development (HUD)
classifies those households that spend 30 percent or more of their income on housing
expenditures as “cost-burdened,” and the proportion of households classified as such is rising at
an alarming rate.22 This growing problem is highlighted in the 2008 State of the Nation’s
Housing report, annually published by Harvard University’s Joint Center for Housing Studies
(JCHS):

The weight of high housing costs falls especially heavily on households in the
bottom income quartile.

Fully 47 percent of low-income households were

severely cost-burdened in 2006, compared with 11 percent of lower middleincome households and just 4 percent of upper middle-income households. On
average, households with children in the bottom quartile of spenders with severe
housing cost burdens have just $257 a month left over for food, $29 for clothing,
and $9 for healthcare. With food and energy costs climbing, these households
will have less to spend on bare necessities. (p. 4)
HUD also categorizes “severely cost-burdened” households as those spending more than 50 percent of their
incomes on housing services.
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In many instances, these increasing housing costs have caused the disposable incomes of lowincome cost-burdened households to fall below (or further below) the poverty line (Kutty 2005).
Each month, many low-income families, already facing overcrowded and substandard living
conditions, must choose which basic needs will go unmet. Overall, the outlook is dismal for this
subset of households.
While low income households bear the brunt of the increasing trend of cost-burdened
households, excess housing burdens have also begun to spread to working, middle-income
households. Between 2001 and 2006, the number of cost-burdened households in the two middle
income quartiles increased by 27 percent. For renter households in this bracket the number of
severely rent-burdened households increased by an alarming 70 percent.23 For cost-burdened
renters (i.e. “rent-burdened” households), housing costs consist of rent, utilities, renter’s
insurance and any separately collected fees.
Increasingly, many households are not in a position to choose whether they buy or rent,
for at least one of two reasons. First, many households do not qualify for home mortgages,
which forces them into the rental market. Additionally, many homeowners have been forced out
of their homes and into the rental market due to the recent nationwide mortgage crisis.
According to the JCHS (2009), approximately 3.2 million homeowners entered the foreclosure
process in 2007 and 2008, and they point out that “homeowners who have defaulted on their
loans—or worse, gone into foreclosure—have impaired credit records that will prevent them
from buying once the market turns around.” Compounding the issue, the federal bailout of
Freddie Mac and Fannie Mae was accompanied by recent, stricter underwriting laws for
mortgage approvals, further increasing the pressure on the rental market.

Second, many

households are uncertain about the future of the real estate market and sensibly opt to rent until
housing prices stabilize. Unfortunately, there is not an adequate supply of affordable housing
available to meet the needs of these households. For the seventh consecutive year, construction
of new rental units has declined. By the end of 2008, completions of multifamily rental units
were down 38 percent from the year 2000, and only 9 percent of the rental housing stock was
built between 2000 and 2006. This is symptomatic of another concern, which is the increasing
23

JCHS 2007, Appendix Table A-7
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age of existing rental units. As it stands right now, 25 percent of the rental stock was built before
1940—a disproportionately large share of which is comprised of affordable rental housing units
(JCHS 2008). The rate of removal of these units is four times greater than those units that were
built in the 1980s. Without the replacement of the lost affordable housing units, households
must reside in higher-costing structures and incur additional burdens on their earnings.
Simply replacing these units is not an easy option for many areas, even if there is high
demand for them. In recent years, increasingly stringent local land-use regulations and mandated
quality controls have made the construction of comparable units more difficult. Ihlanfeldt (2004)
states that there are three primary ways in which these regulations may reduce the supply of
housing—including low-income housing. First, many regulations may simply cap the amount of
residential building allowed, and the supply of lower-density housing (and therefore low-income
housing, to a great extent) in particular is further restricted by minimum lot size and density
requirements. Second, more stringent development and building codes often increase the direct
cost of housing construction. Finally, more complex building, zoning and land development
codes usually result in a more lengthy and arduous review process, thereby increasing both
explicit and implicit costs for developers. Hence, in reducing the supply of new rental housing,
these regulations have also likely contributed to an increase in the price of existing rental
housing. There are numerous empirical studies in the economics literature that analyze the effect
of stringent regulatory environments on the price of housing, and although the magnitudes and
significance of the results of these studies differ to some degree, it is most often found that local
land-use regulations increase housing prices (e.g. Malpezzi 1996, Glaeser and Gyourko 2003,
Ihlanfeldt 2007). There has, however, been very little research pertaining to the effects of landuse regulation on the rental housing market in particular. Thus, while the existing regulatory
research provides much needed insight into the relationship between regulation and home prices,
a thorough analysis of the rental market is required before effective housing policies can be
implemented.24
The goal of this paper is to examine the effects of land-use regulation on the proportion
of rent-burdened households in Florida communities. The analysis herein fills a gap in the

24

Note that while the effect of land use regulation on rental prices has largely been ignored, the literature is rife with
studies of the determinants of rental prices. See Zietz (2003) for an exhaustive review of this literature.
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economics literature by incorporating elements of theoretical and empirical work from two
existing (yet largely distinct) paths of academic inquiry: the effect of land-use regulations on
housing markets, and the determinants of rent burdens. The specific question to be addressed is
whether government-imposed land-use regulations affect the percentage of Florida households
that are rent-burdened.
An interesting component of this analysis is the measurement of the unobserved
regulatory environment. Existing studies primarily use a summary count index to measure the
regulatory stringency of an area. These indices are usually calculated by summing specific
regulatory practices that are currently being used within an area. 25 Given the large amount of
measurement error that is likely present when a single measure index is used, I examine whether
this is the most accurate method for defining the regulatory stringency of an area. To address
this issue I use four different econometric techniques, all of which uniquely define the regulatory
environment, to estimate the relationship between rent burdens and land-use regulations. The
resultant estimates and techniques are then compared.

The effect of land-use regulations are

documented throughout the state of Florida, by using a unique jurisdictional-level regulatory data
set from the year 2007 and census data from the year 2000. Estimation results from the three
empirical specifications unanimously suggest that land-use regulations increase rent burdens.
The rest of this chapter is organized as follows: Descriptive statistics characterizing
trends in Florida rent burdens across time, income levels, and jurisdictions are presented. The
theoretical framework for the paper is then laid out and the data to be used in the subsequent
empirical analysis is detailed.

Following this, the basic empirical model and its various

configurations are presented, along with their resulting estimates.

The chapter ends with

concluding remarks.

Rent Burdens in Florida
Before I delve into the particulars of the theoretical and empirical analyses forming the
backbone of the present study, a brief historical account and description of rent burdens in the
25

For examples of indices of this type see Quigley and Raphael (2006), Malpezzi (1996), Pollakowski and Wachter
(1990), Cho and Linneman (1993), Levine (1999), and Mayer and Somerville (1991).
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study area (i.e. the state of Florida) is in order. Table 3 displays the median rent-to-income ratio
for renter households in the United States as a whole and for Florida in 1980, 1990, 2000, 2005
and 2007. Between 1980 and 2000, both nationally and in Florida, the median rent-to-income
ratio increased by 1 percent to 26 and 27 percent for the United States and for Florida,
respectively.26 In the relatively short time period between 2000 and 2007, however, the median
rent-to-income ratio increased by 3 percent nationally and by 6 percent within Florida. In order
to better understand this change, it is of benefit to examine how the median rent-to-income ratio
for low- middle- and upper-income households has changed over time. For this, households are
stratified into quintiles based on household income, wherein households with the lowest incomes
are put into the first quintile and households with the highest incomes are placed into the fifth
quintile. The median rent-to-income ratio for each income quintile is then calculated for the
years 1980, 1990, 2000, 2005 and 2007. These figures are also displayed in table 3. From table
3, it can be seen that the median rent-to-income ratio for households in the lowest income
quintile increased by 6 percent nationally and by 17 percent in Florida between 1990 and 2007,
while the median rent-to-income ratio for households in the highest income quintile only
increased by 1 percent across the United States as a whole and did not increase in Florida.
Clearly, this evidence suggests that lower-income renter households have experienced
disproportionate increases in the percentages of their incomes that are being allocated to rent.

26

Note that income includes all cash transfers, such as welfare payments, but excludes in-kind benefits such as
subsidized medical insurance.
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Table 3: Percentage of Household Income Allocated to Rent, by year
A. National: Percentage of Household Income Allocated to Rent, by year
1980

1990

2000

2005

2007

All renters (median)

25%

26%

26%

29%

29%

Income quintile* (median):
Bottom
Lower Middle
Middle
Upper Middle
Top

53%
24
20
15
12

53%
28
21
16
11

54%
28
20
15
11

62%
32
22
17
12

59%
31
22
17
12

B. Florida: Percentage of Household Income Allocated to Rent, by year
1980

1990

2000

2005

2007

All renters (median)

26%

26%

27%

32%

33%

Income quintile* (median):
Bottom
Lower Middle
Middle
Upper Middle
Top

50%
27
20
16
11

53%
29
22
17
13

63%
30
21
16
11

69%
35
24
18
12

70%
36
25
19
13

Sources: For 1980 and 1990, the figures are tabulated from the Integrated Public Use Microdata Files. For 2000, 2005 and 2007,
the figures are tabulated from the American Community Survey Public Use Microdata Files.
*Households are stratified into quintiles using the household income distribution, wherein the first quintile represents the percentage
of income spent on housing by renter households with the lowest incomes.
Median figures across all households and within each quintile are reported.
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Table 4: Percentage of Rent-Burdened Households, by year
A. Nationally: Percentage of Households Paying at Least 30% of Income Towards Rent, by year
1980

1990

2000

2005

2007

All Renter Households

34%

37%

41%

50%

50%

Income quintile*:
Bottom
Lower Middle
Middle
Upper Middle
Top

69%
37
9
2
0

72%
42
14
5
0

83%
45
12
4
2

87%
57
21
8
2

86%
56
21
8
2

B. Florida: Percentage of Households Paying at Least 30% of Income Towards Rent, by year
1980

1990

2000

2005

2007

All Renter Households

40%

41%

45%

55%

57%

Income quintile*:
Bottom
Lower Middle
Middle
Upper Middle
Top

81%
39
11
2
0

85%
44
12
4
0

88%
53
11
3
1

92%
69
25
8
3

92%
72
29
8
3

Sources: For 1980 and 1990, the figures are tabulated from the Integrated Public Use Microdata Files. For 2000, 2005 and 2007,
the figures are tabulated from the American Community Survey Public Use Microdata Files.
* Households are stratified into quintiles using the household income distribution, wherein the first quintile represents the percentage of
rent-burdened households for the households with the lowest incomes.
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Given the recent increase in the proportion of income that households are allocating to
rent, it is to be expected that the proportion of renter households classified as rent-burdened (i.e.
renter households with rent-to-income ratios above 30 percent) will have increased over time.
Table 4 displays the percentage of rent-burdened households across the United States and those
households residing in Florida for the years 1980, 1990, 2000, 2005 and 2007. In 1980, 34
percent of renter households nationally and 40 percent of renter households in Florida were
classified as rent-burdened. Between 1980 and 2007, the overall percentage of rent-burdened
renter households increased to 50 percent nationally and 57 percent in Florida. Broken down by
household income quintile, the proportion of rent-burdened households in Florida increased by
11, 33, 18, 6 and 3 percent successively for the first through fifth income quintiles. These
figures suggest that an increasing proportion of households in the first, second and third income
quintiles became rent-burdened relative to those in the fourth and fifth quintiles. The reason the
increase was relatively low for the first quintile is that most of these households were already
rent-burdened in 1980 (81 percent).27
In addition to substantial variation across income quintiles, the proportion of rentburdened households varies considerably across jurisdictions in Florida, as well. Using 2000
census data, I calculated the distribution of rent-burdened households across jurisdictions. The
median percentage of rent-burdened households is 42 percent. For those households residing in
a jurisdiction in the first quintile, this figure is 30 percent, while the corresponding value for the
fifth quintile is substantially larger (i.e. 52 percent). Given that the presence of significant
variation in the proportion of rent-burdened households across jurisdictions in Florida is present,
I proceed by empirically investigating the theory that these differences may be partially
attributable to government land-use regulations.

Theoretical Framework
By construction, rent burdens (i.e. rent-to-income ratios) are directly determined by two
components: gross rent and household income. As a result, rent burdens are necessarily affected
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Granted, by construction, the income quintile points vary over time with changes in the shape of the income
distribution, so these figures may be somewhat imprecise.
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by any factors that influence either of these two components. Observed spatial variation in rent
burdens is therefore purely attributable to spatial variation in factors that influence gross rent,
household income, or both. In an equilibrium setting, gross rent is determined by the intersection
of the market supply and demand curves for rental housing. Holding income and demand
constant, any factor that decreases the supply of rental housing in a jurisdiction should therefore
also increase gross rents in the jurisdiction. As discussed in the introduction to this article and
the subsequent literature review, government-imposed land-use regulations often restrict the
supply of rental housing, which leads to higher rents in the existing (or remaining) rental units.
Even without government-imposed regulations there is very little profit in supplying affordable
housing. Hence, it is expected that any extra costs incurred by suppliers will result in dramatic
decreases in the amount of affordable housing in an area. Also affecting the supply of rental
housing is the age of the rental stock. As units become worn down and deteriorate with age, they
become more likely to filter out of the existing rental housing stock. As a result, I might expect
to see higher rents in jurisdictions with older rental housing stocks, ceteris paribus. Lastly, it is
also important to consider a more obvious determinant of rental housing supply within a
jurisdiction: the physical availability of developable land. In areas where there is little to no
physical land available for construction, rents are expected to be higher.
Certainly, shifts in the demand for rental housing can also affect gross rents within
jurisdictions. There are several significant factors that can affect the demand for housing within
a jurisdiction. Limited by their income constraint, households make their housing consumption
decisions by choosing from a discrete set of housing alternatives:

Their choice involves consideration of the physical attributes of the structures, the
selection of a neighborhood, the social and economic characteristics of neighbors
and the amenities provided by that neighborhood. The selection of a particular
dwelling is also inextricably linked to the choice of a city or town—and to the
collection of public services and taxes provided by that political jurisdiction.
(Quigley 1985, p. 46)
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Given the heterogeneous nature of both household and jurisdictional characteristics, it is
expected that the demand curves for rental housing will vary across jurisdictions. For instance,
in some jurisdictions many renter households may have preferences for larger units, units with
higher-quality features, or some combination of the two. Due to the additional cost of renting
higher-quality units and the additional utility costs incurred from living in larger units it is likely
that renter households with these preferences will have higher gross rents, ceteris paribus.
Furthermore, households may also have differing preferences for local neighborhood amenities.
If renter households in a specific jurisdiction are voluntarily paying a premium for close access
to good schools, the beach, fine dining, their relatives or their place of work, then the median
renter household in these jurisdictions will likely have a higher gross rent. The availability of
substitutes also plays an important role in determining the demand for rental units within a
jurisdiction. In areas where there is an abundant supply of affordably priced condominiums or
single-family homes with relatively minimal constraints on borrowing, renters may exit the
rental market entirely and become homeowners. When renters exit the market there is a resulting
downward pressure on rental unit demand, thus leading to lower gross rents.
Rent burdens may also be dramatically higher in some jurisdictions because of variations
in household income. Holding gross rents constant across jurisdictions, the lower household
incomes are in an area the higher rent burdens will be. This is largely the result of differing
demographics. It is also possible that incomes will be lower in areas where there are significant
amounts of tourism/service jobs. Other factors affecting incomes across jurisdictions include
race, crime rates, number of retirees and the unemployment rate.
Given the information above, it is clear that differences in rent burdens are the result of
factors affecting incomes and gross rents. The supply side parameter changes that increase
regulation are expected to raise rents, as increased regulation, in general, imposes constraints on
the usage of land. This will limit the supply of affordable rental housing and, holding incomes
and demand constant, lead to increased rents. The extent of this effect is to be investigated
empirically.

Data Sources
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The data for this analysis is drawn from a variety of sources. The regulatory data is
chiefly derived from a 2006 survey of local governments in Florida, commissioned by the
DeVoe Moore Center (DMC) at Florida State University.28 This survey was sent to the planning
departments of every municipal and county government in the state.29 Responses were received
from local governments located in 65 of the 67 counties in Florida, with approximately 60
percent of all Florida jurisdictions responding. The results from this survey, which include data
on minimum lot sizes, land-use management techniques and zoning practices, provide a
comprehensive and up-to-date picture of the regulatory landscape throughout the state.
The regulatory restrictiveness measures that are used for this analysis come directly from
questions on the 2006 DMC regulatory survey. Upon examination of the 2006 survey responses,
ten restrictiveness measures were constructed for use in this analysis. These measures were
chosen because they are expected to impose constraints on the supply of housing (including
rental housing), and because they are relevant to this analysis. Additionally, the variables were
constructed from questions that were simple to interpret and that had a high response rate.
Below is a description of the regulatory variables that are used throughout the empirical analysis:

ZoneMF: The amount of land zoned for multifamily housing as compared with demand over the
next five years, assuming the demand for new residential development is similar to the previous
five years (0 = more than enough, 1 = about right, 2 = far less than enough)

Roughly 65 percent of renter households in the state of Florida live in multifamily
housing30, Limitations on the amount of land available for the development of
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A similar survey was conducted by the DMC in 2001, but it is inferior to the 2006 survey for two reasons. First,
it extends the content collection of the 2001 survey to include questions relating to the supply of multi-family.
Second, the 2006 survey clarified the original questions, so as to minimize any misunderstandings by potential
respondents. Regression results using the data from the 2001 survey are provided in Appendix 2.
29
There is no legal distinction between cities, towns, and villages in Florida, and in legal matters they are all simply
referred to as “municipalities.” Municipal governments control the planning and zoning regulations within their
own borders, while planning and zoning regulation in Florida’s unincorporated areas is the domain of the county
governments. The term “jurisdiction” as it is used in this article may refer to either a municipality or the
unincorporated land within a county (and the county government that administers it).
30
Source: 2000 census. We define multifamily housing as any residential housing structure consisting of two or
more distinct housing units.
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multifamily housing can dramatically affect the stock of rental housing within a
jurisdiction; this in turn leads to increased prices.
ConsSubOrd: Indicator of whether a jurisdiction has or has implemented a “conservation
subdivision ordinance” over the past two years (0 = no, 1 = yes)
A conservation subdivision ordinance (CSD) is a green development plan that
requires communities to preserve a specified amount of open space and natural
areas in residential housing developments. A CSD model strategically places
home construction on the development site in a way that protects sensitive and
valuable open space, habitat, and other environmental resources. CSDs, therefore,
require large amounts of planning time, limit housing supply and raise the
underlying value of the land, all of which will increases costs.

PlanUnitDevpt: Indicator of whether a jurisdiction has a planned unit development or planned
residential development ordinance (0 = no, 1 = yes)

A Planned Unit Development (PUD) model incorporates both a diverse
infrastructure development plan as well as a regulatory process. A PUD is a
grouping of varied and compatible land uses, such as residential housing, open
spaces, commercial areas, and industrial parks, all within one contained
development or subdivision. Generally PUDs focus on providing their residents
with many amenities that are often-times not present in existing subdivisions. For
example, they often will include bike trails, open fields, a large club house and a
gym. The main problem with these types of communities is that they typically do
not incorporate any affordable housing units.

Even though multifamily

development is incorporated into the community, these units are either upscale
condos or townhomes, which generally rent for much more than a low-income
household could afford.

Hence, these types of development projects are

exclusionary towards most renter households.
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TradnNeighOrd: Indicator of whether a jurisdiction has a mandated “traditional neighborhood
ordinance” (0 = no, 1 = yes)

Traditional Neighborhood Development (TND) ordinances are a much larger and
more sophisticated variation of the "planned unit development" ordinances.
These large-scale models attempt to recreate a green compact community
environment with a traditional neighborhood feel.

Generally a TND ordinance

requires a central area that is comprised of commercial businesses, residential
housing of various types and sizes, and open spaces. Areas surrounding the
central area should be within walking distance to the center, and be equipped with
a network of sidewalks, bike paths, and trees, that interconnect with the roads into
the central area. Public schools should also be within walking distance from the
neighborhood center. Perhaps, one of the most well-known examples of a TND
model is the new resort town of Seaside, Florida. This town has successfully
implemented the TND design and feel; however, they failed to incorporate social
heterogeneity into the area, which is typically present within a traditional
neighborhood feel. Generally there is no mandate requiring that a proportion of
housing in a TND model be allocated toward affordable housing, and since the
majority of real estate developers work for profit, there is no incentive to offer
this type of housing. So, in spite of the good intentions of their designers, these
large-scale complex development projects have a tendency to exclude low-income
households, the majority of whom are renters.
ReZoneTime:31 Estimated processing time for rezoning requests (0 = less than two months, 1 =
three to four months, 2 = greater than four months)
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For the variables ReZoneTime and LargeLot, an extremely small number of observations were missing. In these
cases, the mean for all of the observations was used instead.
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Often-times a developer may wish to pursue a project on land that is zoned for
another purpose. When this occurs the developer must submit an official request
to have those parcels of land rezoned before they are able to begin their project.
If developers incur extensive wait periods before hearing whether their rezoning
request has been approved then they will incur significant time and monetary
costs.
LargeLot: Indicator of whether a jurisdiction currently has “large-lot zoning” or has used this
zoning technique over the past two years (0 = no, 1 = yes)

Large-lot zoning occurs when a minimum lot size is set (usually 1 to 160 acres)
with one residence per lot allowed. This directly imposes a cost to the developers,
as they are forced to build a specific quantity of units that is not likely profitmaximizing. In order to compensate for the price of these large lots, developers
may likely build large expensive homes on these sites. This not only imposes
costs to developers, but also limits the supply of housing, which raises prices.

TreeProtect: Indicator of whether a jurisdiction currently has a tree-protection ordinance or has
had one over the past twenty-four months (0 = no, 1 = yes)

A tree-protection ordinance generally mandates that certain species of trees in a
specific area are protected from development. Trees may also be protected based
on their physical size and age.

Before developing on an area with a tree-

protection ordinance in place, a surveyor must come out and assess the project site
to ensure that no protected trees will be damaged. This restricts what can be done
with the land, as it is not uncommon for protected trees to be located in the middle
of a potential development site. It also adds additional time and monetary costs to
the developer.
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OpenSpace: Indicator of whether a jurisdiction has or has used “open-space zoning” over the
past twenty-four months (0 = no, 1 = yes)

Open-space zoning generally refers to required spaces of undeveloped land or
water areas. It is also common for these types of ordinances to mandate that any
structure may only cover a maximum proportion of the parcel it is being built on.
For example, a jurisdiction may require that any residential structure built must
leave a minimum of 50 percent of the lot open. This limits the quantity of land
that can be developed on, which ultimately limits the supply of housing. This also
increases developers’ costs by raising the underlying value of the land and may
require developers to build structures that may not be profit-maximizing.

NatFeatures: Indicator of whether a jurisdiction requires an on-site report from an environmental
surveyor (0 = no, 1 = yes)

Generally developers are required to pay for the on-site environmental surveyor.
This not only adds additional monetary and time costs, but also may result in
extensive project delays, for both developers and builders.

TransInvolv: Indicator of whether the Florida Department of Transportation (FDOT) is involved
in the subdivision review process (0 = no, 1 = yes)

Transportation involvement is generally associated with large time delays and
often requires that changes be made to the proposed plan. If involvement from
the FDOT is required than the FDOT must carefully inspect the details of the
project, including how the project will impact traffic flow and road maintenance
of the surrounding areas. They must also complete an extensive report that lists
all of the known stakeholders’ concerns and how these concerns were addressed.
If the FDOT does not approve of the existing plan than they will work with the
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developer to come up with an acceptable plan. This may include decreasing the
number of units or rearranging the roads within the subdivision. This may be
particularly problematic for subdivisions consisting of multi-family and/or highdensity housing, as the additional costs of this review process and the uncertainty
that it will go through provides a huge disincentive to pursue projects in these
areas.
The individual regulatory restrictiveness measures and the percentage of jurisdictions that use the
particular technique are listed in table 5. Figures are also presented where jurisdictions are
stratified in quintiles based on the percentage of rent-burdened households residing within their
jurisdiction, wherein the first quintile represents those jurisdictions with the smallest proportion
of rent-burdened households and the fifth the highest.
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Table 5: Percentage of Jurisdictions Using Each Regulatory Measure, overall and by the
Percentage of Rent-Burdened Households within each Jurisdiction
Land-use restriction measure

All
jurisdictions

Quintiles*: Percentage of Rent Burdened Households
First
Second
Third
Fourth
Fifth
Least
Burdened

1. Tree-protection ordinance
2. Large-lot zoning
3. Open-space zoning
4. Conservation subdivision ordinance
5. Natural features
6. Planned unit development
7. Traditional neighborhood ordinance
8. Processing time for rezoning requests
a. Less than two months
b. Three to four months
c. Greater than four months

Most
Burdened

61.09
24.51
28.02
11.28
24.12
77.04
12.84

37.74
20.75
22.64
7.55
22.64
66.04
7.55

66
26
22
14
28
82
12

76.92
26.92
25
11.54
32.69
71.15
11.54

68.63
29.41
39.22
11.76
21.57
82.35
19.61

56.86
19.61
31.37
11.76
15.69
84.31
13.73

9.34
26.46
64.2

18.87
37.74
43.4

10
32
58

9.62
13.46
76.92

1.96
23.53
74.51

5.88
25.49
68.63

17.12
38.52
44.36
65.37
257

22.64
30.19
47.17
49.06
53

16
34
50
80
50

7.69
44.23
48.08
69.23
52

17.65
49.02
33.33
60.78
51

21.57
35.29
43.14
68.63
51

9. Amount of land zoned for multifamily
housing compared with demand over
the next five years
a. More than enough
b. About right
c. Less than enough

10. Dept. of Transportation Involvement
Number of Jurisdictions

*Jurisdictions are separated into quintiles based on the percentage of rent-burdened households within their area,
wherein the first quintile represents the jurisdictions with the lowest percentage of rent-burdened households.
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In addition to the regulatory variables described above and the dependent variable
PctRntBurden (i.e. the percentage of renter households in each jurisdiction that are classified as
rent-burdened), the empirical models utilize a number of covariates in order to control for any
local variance in non-regulatory factors which might influence supply and demand in the rental
market, such as physical land constraints, demographics, amenities and housing quality. Table 6
displays the descriptive statistics for the non-regulatory variables used in this analysis. Standard
demographic controls at the jurisdictional level are measured using the jurisdictional estimates
from the 2000 US Census. Local dispersion in household income is captured by mean renter and
household income (MeanRentHHinc and MeanHHinc, respectively), as well as the percentage of
renter households in poverty (PerRentPov).32 Education in each jurisdiction is measured by
PerBach, which is the percentage of adults in the jurisdiction who have at least obtained a
bachelor’s degree. The model also controls for the percentage of the population that is actively
attending college (PerCollege), as many college students will likely be renters with little to no
reported income.

However, it is highly probable that many students may be receiving

supplemental income via family or scholarships and they are not truly rent-burdened. The
controls for total population, population density, the percentage of renters and the percentage of
black households within a jurisdiction are respectively labeled TotPop, PopDensity, PerRent, and
PerBhh.

32

Over 50 percent of residents in Florida live in unincorporated areas, and data limitations prohibit the construction
of a median household income variable. Hence, mean household income is used instead.
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Table 6: Descriptive Statistics: Mean Values across Florida Jurisdictions, overall and by the
Percentage of Rent-Burdened Households within each Jurisdiction

Source

All
Jurisdictions

Quintiles: Percentage of Rent Burdened Households:*

First

Second

Third

Fourth

Least
Burdened

Fifth
Most
Burdened

Dependent Variable

PctRentBurden

2000 US Census

40.97

28.85

38.21

41.75

45.08

51.37

2000 US Census
2000 US Census
FL Stat. Abstract
2000 US Census
2000 US Census
2000 US Census
2000 US Census
2000 US Census
2000 US Census
GIS parcel maps
2000 US Census
2000 US Census
2000 US Census
County tax rolls
2000 US Census
2000 US Census

36,993
52,385
98.84
12.91
28.34
28.88
19.59
35,090
20.72

16,551
48,333
97.34
9.95
23.49
24.97
18.03
34,893
16.31

43,069
52,889
98.24
10.87
25.14
27.96
18.71
37,237
18.43

44,183
58,420
99.43
13.53
28.72
30.61
19.23
0
19.47

58,020
52,640
99.93
13.83
32.48
31.07
20.28
35,036
23.78

23,924
49,696
99.30
16.43
31.98
29.90
21.74
31,782
25.75

2,848,469

2,357,905

7,782,434

1,508,888

1,372,491

1,362,874

1976
4.12
19.74
34.88
16.04

1974
4.38
16.21
49.02
1,195
15.9

1977
4.34
19.58
38.42
1,758
15.43

1977
4.00
22.62
28.76
2,402
16.35

1977
3.96
20.25
30.37
2,626
17.14

1974
3.90
20.1
27.46
3,974
18.94

257

53

50

52

51

51

Control Variables

TotPop
MeanHHinc
FPLI_NoHousing
PerBhh
PerRent
PerSer
PerPop65Pls
MeanRentHHinc
PerRentPov
CoastalProperty
MeanYrBuilt
MeanRooms
PerBach
PerDev
PopDensity
PerCollege
No. of Jurisdictions

*Jurisdictions are separated into quintiles based on the percentage of rent-burdened households within their area,
wherein the first quintile represents the jurisdictions with the lowest percentage of rent-burdened households.
Mean figures across all jurisdictions and within each quintile are reported.

40

A measure designed to capture variance in prices is constructed from the 2000 Florida
Price Level Index (FPLI).33 The index is constructed from a weighted sum of a series of sectorspecific price indices for food, health care, housing, personal goods and services and
transportation for the 67 counties in Florida. Each jurisdiction is assigned the index value for the
county in which it is located.34 The index is then normalized using the FPLI less the housing
component. This non-housing price index is denoted FPLI_NoHousing in subsequent sections.
A unique demographic characteristic present in Florida is the large number of retirees
residing in the state. While the income-to-rent ratio of the typical retiree is high, they may not be
truly rent-burdened, as they are likely living off their retirement savings, or may be receiving
transfers that are not reported in gross income. Hence, it is also necessary to control for the
percentage of population aged over 65. This variable is labeled PerPop65Pls in the following
sections.
In addition to attracting retirees, Florida’s warm climate and vast expanses of sandy
beaches have long attracted tourists from all over the world. Unsurprisingly, these natural tourist
magnets also make Florida an ideal location for large man-made tourism destinations such as
Walt Disney World, Universal Theme Parks Orlando, as well as countless smaller-scale
commercial tourism destinations. Because the daily functions of these tourism destinations
employ relatively higher numbers of lower-income workers in concentrated areas than the
average industry, it is necessary to control for the proportion of service workers within each
jurisdiction. This variable, PerSer, is constructed from data collected in the 2000 US Census.
Variation in local amenities is another potential source of rental differentials, as
households benefit from localized externalities in the presence of amenities.

For instance,

households may pay a premium to be located in close proximity to restaurants, shopping centers,
sports complexes, or the beach. In order to capture this effect, the variable CoastalProperty is
constructed from GIS data and measures the amount of coastal area (in feet) that lies on the
perimeter of a jurisdiction. In addition, the proportion of service workers in an area should pick
up some of the amenity effect stemming from recreational and commercial centers.

33

The FPLI is calculated annually by the Bureau of Economic and Business Research at the University of Florida.
There are two municipalities in Florida that lie within two counties. For these jurisdictions, a weighted FPLI
index average, based on population, was used in place of the FPLI.

34

41

Differing levels in housing quality are also likely to affect the rent burdens of
households.35 Without the use of hedonic indices, variations in quality are extremely difficult to
gauge. For this analysis, two rough measures have been drawn from the 2000 US Census to pick
up this effect: the mean year the structure was built (MeanYrBuilt) and the mean number of
rooms within the unit (MeanRooms). Limitations on the amount of land available for the
development of housing can dramatically affect the stock of rental housing within a jurisdiction.
As such, it is necessary to control for the amount of land that is available for the development of
housing. For this purpose, a variable PerDev is constructed by summing the total acreage of
undeveloped land that is zoned for residential housing within a jurisdiction.36
While it may seem questionable that the above demographic and income data from the
year 2000 is used concurrently with regulation data from the year 2006, it is highly improbable
that this time gap will have a significant impact on the results. Since the regulatory environment
is a direct reflection of the preferences of the existing residents within a particular jurisdiction, it
is unlikely that dramatic alterations will be demanded by the citizens over a five-year span. This
becomes even more unlikely when coupled with the large amount of time and financial capital
that would be required from the local government to implement large changes.37

Potential Problems

As highlighted by Quigley and Rosenthal (2005), varying enforcement practices of the
regulatory variables across jurisdictions may potentially bias our results. For instance, if a
jurisdiction implements numerous regulatory laws but frequently deviates from them, changes
them, or fails to enforce them, measurement error will be present. Unfortunately, I do not have

35

One last problem this analysis potentially faces is the inability to control for specific quality characteristics of
individual rental units. A number of recent studies (e.g. Quigley and Raphael 2004) circumvent this problem by
constructing constant quality hedonic price indices for jurisdictions within each Public Use Microdata Area
(PUMA). Given that Florida only has 38 unique PUMAs, the construction of such an index would be empirically
invalid. Crude measures for quality have been employed in this analysis; however, data limitations do prevent the
construction of a hedonic index.
36
This data is drawn from the GIS parcel maps for each county in the state that are maintained by the Florida
Department of Revenue.
37
Furthermore, Florida’s 1985 Growth Management Act requires jurisdictions to submit changes in their planning
regulations to the state government for approval, thereby making regulatory change even more difficult at the local
level over the short run.
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data on the actual enforcement patterns of the regulatory laws across jurisdictions.

I do,

however, believe that jurisdictions would not enact excessive regulatory laws if they had no
intention of enforcing them. Moreover, I am able to access the frequency at which jurisdictions
modify or deviate away from the existing regulatory laws that they have in place.
In order to examine whether jurisdictions deviate from (or modify) their existing laws, a
series of questions was included in the 2006 survey. For a subset of common regulatory laws,
respondents were asked whether exemptions or modifications were never granted, infrequently
granted, or frequently granted. The results indicate that exemptions were rarely granted, and
were most often never granted. Less than 3 percent of jurisdictions, with these active laws,
reported frequent exemptions or modifications for urban growth boundaries, greenbelt zoning
and rural protection lines, implying that over 97 percent of jurisdictions infrequently (or never)
deviate or modify this subset of laws. Additionally, over 85 percent of jurisdictions reported that
these laws were never eligible for exemptions and modifications.

If these laws are a

representative sample of the regulatory environment, then it is strongly suggested that the
majority of municipalities do not deviate from or modify the vast majority of regulatory laws
once they are in place.
One last problem this analysis potentially faces is the inability to control for specific
quality characteristics of individual rental units. A number of recent studies (Malpezzi, Chen
and Green 1998, Quigley and Raphael 2004) circumvent this problem by constructing constant
quality hedonic price indices for jurisdictions within each Public Use Microdata Area (PUMA).
Given that Florida only has 38 unique PUMAs, the construction of such an index would be
empirically invalid. Crude measures for quality have been employed in this analysis; however
data limitations do prevent the construction of a hedonic index.

Empirical Model and Estimation Results

The basic model that will be used for this analysis is:
PerRentBurd = α + Xiβ + Ri* +
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i

(1)

where PerRentBurd is the percentage of households that spend 30 percent or more of their
household incomes on rent, α is the intercept, Xi is the vector of covariates, Ri* is the regulatory
measure and

i

is the error term. Unfortunately, the measure of Ri* is unobserved. In order to

estimate the impact of regulation, the ten regulatory variables are used as proxies for the latent
regulatory effect. There are a variety of estimation procedures that can be applied to establish
this relationship. Within the existing literature, a number of methods have been tried, but no
universal standard has been established. This lack of consistency has led to questions about the
empirical validity of these studies.

The issue is addressed in this particular analysis by

comparing the regulatory parameter estimates from four different econometric techniques:

1.

The individual regulatory components are entered separately into the
regression equation.

2.

The regulatory components are combined into one index, which is then used in
the regression equation.

3.

A principal components analysis is applied to the regulatory variables.

4.

The Lubotsky-Wittenberg method, wherein the individual regulatory
components are simultaneously used in the regression equation and their joint
effect is calculated post-estimation.38

The results from each of these estimation procedures are respectively discussed in the next four
subsections.

Separate Inclusion of Individual Regulatory Variables

Table 7 displays the OLS estimates that result when each of the regulatory components is
separately entered into the regression.

Given that the ten proxy variables all describe the

regulatory environment, it is likely that they are highly correlated with one another, so possible
multicollinearity is a concern. There is no clear-cut criterion for evaluating multicollinearity of
linear regression models. There are, however, some commonly employed indicators used in
identifying multicollinearity. From table 7 it is seen that only two of the ten restrictiveness
38

See Lubotsky and Wittenberg (2006).
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variables are significant at the 10 percent level. The F-test of joint significance, however, rejects
the null hypothesis, indicating that the joint relationship of the variables is extremely strong and
significant.
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Table 7: The Impact of Regulation on the Percentage of Rent Burdened Households: All
Regulatory Variables are included in Regression
Dependent Variable: % of Rent-Burdened Households
TreeProtect
LargeLot
OpenSpace
ConSubOrd
NatFeatures
PlanUnitDevpt
TradnNeighOrd
ReZoneTime
ZoneMF
TransInvolv
MeanHHinc
FLPI_NoHousing
PerBhh
PerRent
PerSer
PerPop65pls
CoastalProperty
MeanYrBlt
MeanRooms
PerBach
MeanRentHHinc
PerRentPov
PerDev
TotPop
PopDensity
PerCollege
Number of
Jurisdictions
r-squared

Estimated Coefficient
0.878
1.708*
0.2909
1.798
-0.5311
0.4017
-2.039
1.109
0.1290
2.683**
1.87E-04
0.4304*
0.0367
-0.0815
.1597*
0.0937
-5.88E-09
0.0983
-1.359
0.1501*
-.00016*
.3787***
-.044
-1.75E-07
0.00027*
0.0230
257
0.4414

*** p<0.01, ** p<0.05, * p<0.10

46

Robust Standard Errors
1.009
0.9655
0.9099
1.091
0.8856
1.120
1.432
0.7271
0.6378
0.9504
6.07E-04
0.2337
0.0382
0.0643
0.0849
0.0585
9.79E-09
0.0740
1.215
0.1130
8.02E-04
0.0727
0.0276
1.01E-04
0.00014
0.0218

The correlation coefficients between the regulatory variables are displayed in table 8. If
the regulatory variables are found to be highly correlated with one another, then multicollinearity
may be present. From table 8 it is evident that none of the correlation coefficients are equal to
zero, having absolute values ranging from 0.0017 to 0.3490. These figures suggest that moderate
correlations exist between specific pairings of the regulatory variables.

Although no two

variables are highly correlated with one another, it is still quite probable that multicollinearity
exists, as the coefficients in table 8 only show pair-wise correlations and not correlations
between specific groups of regulatory variables and/or all of the variables simultaneously. As a
further check for multicollinearity I examined the eigenvalues from the correlation matrix for the
regulatory variables. Under the independence assumption, the eigenvalues should all be similar;
however, the distribution is relatively large, ranging from 0.0683 to 5.9942. Combining all of
the information above it is our belief that some level of multicollinearity exists amongst the
regulatory variables. Hence, valid conclusions about the relationship between rent burdens and
the regulatory variables cannot be stated under this specification. It is therefore necessary to
alter our estimation techniques to address the multicollinearity problem.
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TreeProtect
LargeLot
OpenSpace
ConSubOrd
NatFeatures
PlanUnitDevpt
TradnNeighOrd
ReZoneTime
ZoneMF
TransInvolv

ZoneMF

ReZoneTime

TradnNeighOrd

PlanUnitDevpt

NatFeatures

ConSubOrd

OpenSpace

LargeLot

TreeProtect

PerRentBurden

Table 8: Correlation Matrix for Regulatory Variables and Percentage Rent-Burdened

0.1670
0.0307

0.1394

0.0989

0.1602

0.3495

0.0572

0.1081

0.1684

0.1883

-0.0081

0.2635

0.2918

0.1545

0.2876

0.1342

0.1716

0.1175

0.0315

0.0777

0.1348

0.0499

0.0916

0.0246

0.1232

0.1572

0.0554

0.0989

0.1975

0.2526

-0.0215

0.0854

0.0017

0.0412

0.1877

0.0334

-0.0331

-0.0843

-0.1004

-0.2193

0.0184

-0.0728

0.0386

-0.0947

-0.0354

0.1466

0.1236

0.0916

0.0170

0.1303

0.1428

0.2444

0.0838

0.1592
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0.1028

Additive Index

Data reduction techniques are commonly applied when multicollinearity is present.
These techniques minimize the redundant information, which will deflate the standard errors,
allowing for more precise parameter estimates. Within the literature, the most common datareduction technique used for measuring the regulatory environment has been to create a simple
additive index from the regulatory restrictiveness measures, wherein larger values indicate
heavier regulation.39 For this analysis, I use the same approach and create an un-weighted index
from our ten regulatory restrictiveness variables. For each of the eight dummy variables (namely
LargeLot, TreeProtect, OpenSpace, NatFeatures, ConsSubOrd, TradnNeighOrd, TransInvolv
and PlanUnitDevpt), a jurisdiction was assigned a value of 1 if they indicated the presence or use
of each regulatory practice, and a 0 otherwise. For the variable ZoneMF, each jurisdiction was
assigned a value of 0 if they responded that there was more-than-enough/far-more-than-enough
land zoned for multifamily housing, a value of 1 if they responded that the amount of land zoned
for multifamily housing was about right, and a value of 2 if they responded there was less-thanenough/far-less-than-enough land zoned for multifamily housing.

Lastly, for the variable

ReZoneTime, jurisdictions were designated a value of 0 if the time period required to process
requests for rezonings was less than two months, a value of 1 if the processing time was between
three and four months, and a value of 2 if it was longer than four months. The index is
composed of discrete values ranging from 0 to 12 and has a mean value of 5.86. table 9 displays
the regulatory restrictiveness index values and the corresponding mean jurisdictional
characteristics.

39

See Pollakowski and Wachter (1990), Malpezzi (1996), Quigley and Raphael (2005), Mayer
and Somerville (2000) and Ihlanfeldt (2007) for indices of this type.
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Table 9: Descriptive Statistics: Mean Values across Jurisdictions, by Regulatory Index Value

0-3

4

Regulatory Index Values
5
6
7

8

Least
Regulated

9-12
Most
Regulated

Dependent Variable

PctRentBurden

35.76

39.80

41.53

40.74

42.66

43.38

41.92

47,854
97.89
16.32
25.54
25.03
19.50

49,174
98.90
15.03
28.48
26.14
20.55

49,551
98.77
10.93
28.95
28.08
18.97

53,770
99.03
13.44
29.73
29.76
18.94

57,083
99.23
14.04
29.33
30.19
19.38

54,998
99.36
8.91
25.11
31.38
21.78

51,845
98.16
11.33
29.98
31.24
18.39

670,137

1,353,629

2,382,299

1,352,580

5,953,050

2,204,367

6,156,611

1972
4.16
15.39
33,801
26.65
40.44
5,254
37.61
15.9

1972
4.19
18.96
34,869
22.71
37.46
15,762
43.66
17.16

1973
4.07
17.89
33,669
20.57
33.75
21,524
44.6
16.08

1977
4.10
19.41
35,020
20.12
33.84
45,776
22.9
17.61

1975
4.00
22.77
36,411
20.02
29.45
36,164
10.6
17.12

1982
4.19
23.02
38,486
15.50
31.52
44,507
10.61
17.35

1979
4.18
19.97
32,548
20.23
45.09
114,627
20.21
13.32

30

31

46

48

49

31

22

Control Variables

MeanHHinc
FPLI_NoHousing
PerBhh
PerRent
PerSer
PerPop65Pls
CoastalProperty
MeanYrBuilt
MeanRooms
PerBach
MeanRentHHinc
PerRentPov
PerDev
TotPop
PopDensity
PerCollege
No. of Jurisdictions

*Jurisdictions are separated into groups based on their regulatory index score, e.g. all jurisdictions with a score of 0-3 were placed into
one group and represent those jurisdictions with the least amount of regulation.
Mean figures across all jurisdictions and within each quintile are reported.
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To test the validity of our restrictiveness index as a measure for R*, I run an OLS
regression using the index in conjunction with the same set of controls that were used in the prior
section. The results of this regression are presented in table 10. The standard errors reported in
the table are robust to heteroskedasticity.

Overall, the model performs quite well and the

majority of the parameter estimates are consistent with theory.

The controls for

FPLI_NoHousing, PerSer, CoastalProperty, MeanYrBlt, PerRentPov, MeanRentHHinc, PerDev
and TotPop are all significant determinants of the percentage of households that are rentburdened. The controls PerBhh, PerPop65pls, PerBach and MeanYrBlt may also increase the
percentage of rent-burdened households, although their estimates are imprecise.
The parameter estimate on the regulatory index is significant at the 1 percent level, which
suggests that a one-unit increase in the level of regulatory restrictiveness causes the percentage
of rent-burdened households to increase by 0.81 percent. To achieve a clearer interpretation of
this value, I examined the effect of a one-standard-deviation increase in the regulatory index on
the percentage of rent-burdened households. This was done by setting all of the variables to their
mean values and estimating the percentage of rent-burdened households. I then increased the
regulatory restrictiveness index by one-standard-deviation and repeated the procedure. The
results suggest that a one-standard-deviation increase in regulatory stringency increases the
percentage of rent-burdened households from 40.35 to 41.96 percent, a difference of 1.611
percent. I also calculated the increase in the percentage of rent-burdened households associated
when moving from a lightly regulated area to heavily regulated area. Specifically, I stratified
jurisdictions into quintiles based on their regulatory index value and estimated the change in
rent-burdened households when moving from the first to fifth quintile. This marginal change
was calculated at the mean jurisdictional values of the entire sample of jurisdictions. These
results indicate that moving from a lightly regulated area to heavily regulated area will increase
the percentage of rent-burdened households from 37.9 to 42.8 percent, an increase of 4.9 percent.
To further judge the importance of the estimated effect of the regulatory index on the
percentage of rent-burdened households, the partial coefficient of determination was examined.
The partial r-squared directly estimates the proportion of the unexplained variation in rentburdened households that is explained with the addition of the regulatory index. The final
column in table 10 displays the partial r-squared values for each of the variables in this
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regression. The regulatory index exhibits a partial r-squared value of 4.36 percent, which is
significant at the 1 percent level. This value suggests that the regulatory index alone accounts
for 4.36 percent of the explained variance.
The major limitation of constructing an additive index is that it arbitrarily assumes that
each component of the regulatory index has an equal impact on the regulatory environment of an
area. It is, rather, highly probable that certain regulatory land-use practices have relatively
stronger effects. For, instance, practicing large-lot zoning may have a substantially different
effect on the regulatory environment when compared to the use of traditional subdivision
ordinances. Hence, the true value of the elements of vector R* may be larger or smaller for each
jurisdiction than what the additive index calculates. I should, therefore, be able to combine the
various measures of regulation to obtain a more reliable measure of R*.
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Table 10: The impact of Regulation on the Percentage of Rent Burdened Households:
Regulation Index Constructed as an Additive Index
Dependent Variable: % of Rent Burdened Households
RegIndex
MeanHHinc
FPI_NoHousing
PerBhh
PerRent
PerSer
PerPop65plus
CoastalDistance
MeanYrBlt
MeanRooms
PerBach
MeanRentHHinc
PerRentPov
PerDev
TotPop
PopDensity
PerCollege
Number of Jurisdictions
r-squared

Est. Coefficient
.81425***
1.08E-04
.5733**
0.0357
-0.0795
.1728*
0.1120*
-2.23e-10**
.1206
-1.402
0.1275
-1.31e-04*
.3950***
-.0601**
-2.74e-06
.0085
.0255
257
0.414

† expressed as a percentage.
*** p<0.01, ** p<0.05, * p<0.10
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S.E. (Robust)
0.29805
5.64E-04
0.2281
0.0392
0.0623
0.0900
0.0589
1.00E-08
0.0759
1.239
0.1085
7.87E-04
0.03044
0.0275
9.61E-06
.00958
.018

Partial r-squared†
4.38***
0.00
2.43**
0.38
0.93
2.05**
1.90**
0.26
1.60**
0.73
0.93*
1.50*
13.87***
2.37**
0.018
0.452
0.484

Principal Components Index

Principal components analysis (PCA) is a data reduction technique that transforms a
number of correlated random variables (i.e. the regulatory proxies) into a smaller number of
linearly related uncorrelated variables (called “principal components”). This is done by
extracting orthogonal linear relationships from the correlated variables, wherein the first
principal component accounts for as much of the variability in the data as possible, and each
succeeding component accounts for as much of the remaining variability as possible. Unlike the
additive index, PCA takes into account the potential differing impacts that each regulatory
variable may impose, and ensures that the variables are uncorrelated. More formally, suppose
there exists a random vector of

regulatory variables

(2)

with mean µ and covariance matrix
combinations of the

. The principal components can be expressed as linear

regulatory variables:

(3)

Or in matrix form,

(4)

where

is the coefficient on the ith principal component on the jth variable with the matrix of

coefficients . It follows that:
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= 0,

,

(5)

i = 1,…,z

(6)

i, k = 1,…,z

(7)

The PCA then seeks to maximize the variance of
that the sum of the squared weights (i.e.

(i.e.

), subject to the condition

) is equal to one. The weights for

are found to be

given by the principal eigenvector of the correlation matrix, or, if the original data were
standardized, the co-variance matrix.
eigenvalue. The remaining

The variance of

is given by the corresponding

principal components are the linear combinations that have

maximum variances subject to the conditions that
uncorrelated with all previous principal components and

the component is
=1.

They are defined by the

remaining eigenvectors of the correlation matrix, and their respective variances are given by the
corresponding eigenvalues. The fraction of variation in the original data that is embedded in any
particular principal component is simply the ratio of the eigenvalue of that component divided by
the sum of all of the eigenvalues.
Tables 11 and 12 display the eigenvalues and the eigenvectors (weights) from the PCA
analysis.

The individual eigenvalues represent the proportion of the total variation that is

explained by each linear combination. The eigenvalue for Principal Component 1, for example,
says that 21.3 percent of the variation for the ten original components is explained by the first
principal component. The weights from table 11 express the influence that each of the original
variables has within that specific linear combination.

As can be seen, the eigenvalues

dramatically decrease in size for each successive component. There is no universally accepted
method that mandates the number of components that should be extracted. There are, however,
two criteria that are widely accepted and used in the literature. Perhaps the most widely used is
the method proposed by Kaiser (1960). According to the Kaiser criterion, which has recently
been termed the eigenvalue-one criterion, only those components whose eigenvalues are greater
than 1 should be retained, as the variation explained by those components is larger than the
contribution of any one original variable. This is a general rule of thumb and it is quite possible
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that this method may underestimate or overestimate the true number of factors. Most simulation
studies find that this method has a tendency to overestimate the true number of components that
should be retained (Lance et al. 2006, Kline 1994).
An alternative method that is commonly used is the scree test, first proposed by Cattell
(1966). For this graphical interpretation, the eigenvalues are plotted against the components, and
only those components that have relatively steeper slopes should be retained. Essentially this is a
subjective method where one looks for the “elbow” on the graph and uses that as the cutoff point.
Figure 1 displays the scree plot. According to Cattell’s scree test, two components should be
retained. This is different from the eigenvalue-one criterion, which suggests that four should be
kept. For this analysis, I have chosen to retain two components in accordance with Cattell’s
scree test. The eigenvalues on components two and three, 1.15 and 1.02, are considerably close
to one, indicating that their inclusion is questionable. Also, a careful examination of the factor
scores does not reveal a clear interpretation for these components. The major downfall of not
including these components is the lower percentage of variance that can be explained. When two
components are kept, the percentage of variance explained is roughly 35 percent, falling from 58
percent when four components are used.
Using the scoring coefficients, I estimate the first and second principal components.
From table 10 it can be seen that the variables TreeProtect, LargeLot, OpenSpace, ConSubOrd
and NatFeatures load heavily onto Principal Component 1. Out of all of the land-use variables,
this subset is clearly indicative of a preference for environmental regulation. I will, therefore,
label the variable for this component as the “environmental index.”

The variables

PlanUnitDevptOrd, ReZoneTime, ZoneMF, TransInvolv and OpenSpace load heavily onto
Principal Component 2. Jointly, these variables are suggestive of a community’s willingness to
accept higher density zoning. For the remainder of this analysis, I will refer to the variable for
the second principal component as the “density index.”
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Table 11: Eigenvalues from the Principal Components Analysis
Component
Comp1
Comp2
Comp3
Comp4
Comp5
Comp6
Comp7
Comp8
Comp9
Comp10

Eigenvalues
2.12945
1.3751
1.14672
1.01945
0.886965
0.809167
0.750051
0.717132
0.620758
0.545203

No. of Obs.

257

Proportion Explained
0.2129
0.1375
0.1147
0.1019
0.0887
0.0809
0.0750
0.0717
0.0621
0.0545

Cumulative
0.2129
0.3505
0.4651
0.5671
0.6558
0.7367
0.8117
0.8834
0.9455
1.0000

Table 12: Weights from the Principal Components Analysis
Component
TreeProtect
LargeLot
OpenSpace
ConSubOrd
NatFeatures
PlanUnitDevpt
TradnNeighOrd
ReZoneTime
ZoneMF
TransInvolv
No. of Obs.

Comp1
0.3824
0.3874
0.3694
0.3421
0.4234
0.2907
0.2123
0.2190
-0.1467
0.2680

Comp2
0.1494
-0.2993
-0.3968
-0.0834
-0.0714
0.4266
-0.0178
0.3843
0.4254
0.4557

257
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Comp3
-0.3048
0.1856
-0.1572
0.4438
0.2635
-0.0259
-0.0720
-0.5257
0.5111
0.1951

Comp4
-0.1684
-0.3182
-0.0140
0.2598
-0.2122
0.0112
0.8563
-0.0991
-0.1072
0.0549

.5

1

1.5

2

2.5

Scree plot of eigenvalues after pca

0

2

4

6

8

Number

Figure 1: Scree Plot of Eigenvalues from Principal Components Analysis
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Table 13: The Impact of Regulation on the Percentage of Rent Burdened Households: Regulation
Index Constructed Using Principal Components Analysis
Dependent Variable: % of Rent Burdened Households
Components Retained
2
3

1
MeanHHinc
FPI_NoHousing

4

2.47E-04

2.25E-04

2.18E-04

(5.96E-04)

(5.98E-04)

(5.89E-04)

6.01E-04
(5.53E-04)

0.4932**

0.4925**

0.4957**

0.5121**

(0.2391)

(0.2396)

(0.2405)

(0.2392)

0.0405

0.0393

0.0387

0.0380

(0.0388)

(0.0381)

(0.0384)

(0.0380)

-0.0734

-0.0794

-0.0804

-0.0723

(0.0633)

(0.0629)

(0.0630)

(0.0638)

0.1558*

0.1450*

0.1471*

0.1524*

(0.0892)

(0.0879)

(0.0896)

(0.0876)

0.0947

0.0880

0.0884

0.0939

(0.0602)

(0.0592)

(0.0591)

(0.0597)

-9.09E-08

-7.94E-09

-8.00E-09

-1.05E-08

(8.12E-09)

(8.08E-09)

(8.07E-09)

(8.03E-09)

0.1364*

0.1021*

0.1020*

0.1035

(0.075)

(0.0740)

(0.0742)

(0.0748)

-1.369

-1.332

-1.352

-1.2804

(1.343)

(1.296)

(1.293)

(1.242)

0.1287

0.1273

0.1275

0.1342

(0.1087)

(0.1079)

(0.1077)

(0.1089)

-0.0002*

-0.0001*

-0.0001*

-0.0001*

(8.39E-04)

(8.25E-04)

(8.10E-04)

(8.14E-04)

0.3534***

0.3623***

0.3641***

0.3751***

(0.0721)

(0.0729)

(0.0732)

(0.0731)

PerDev

-0.0426

-0.0394

-0.0400

-0.0382

(0.0282)

(0.0274)

(0.0278)

(0.0280)

TotPop

-1.38E-06

-2.68E-06

-2.67E-06

-2.51E-07

(9.05E-06)

(9.17E-06)

(9.20E-06)

(9.62E-06)

.0002*

.0002*

.0002*

.0002

(0.0001)

(0.0001)

(0.0001)

(0.0001)

PerBhh
PerRent
PerSer
PerPop65pls
CoastalProperty
MeanYrBlt
MeanRooms
PerBach
MeanRentHHinc
PerRentPov

PopDensity
PerCollege
Environmental Index (Comp1)

.0222

.0239

.0239

.0224

(0.0167)

(0.0166)

(0.0167)

(0.0179)

0.927**

1.014**

1.010**

.9857***

(0.375)

(0.3805)

(0.3833)

(0.3738)

0.7888**

0.7854**

0.7746**

(0.3735)

(0.3759)

(0.3714)

0.0681

0.0818

Density Index (Comp2)
Comp3

(0.3914)

(0.3881)

-0.7094*

Comp4

(0.4252)

Number of Jurisdictions
r-squared

257
0.407

257
0.418

*** p<0.01, ** p<0.05, * p<0.10. Robust standard Errors in parantheses
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257
0.418

257
0.4249

I proceed by estimating an OLS regression with the environmental and density indices as
the regulatory measures. The use of multiple proxies makes it reasonable to interpret these
estimates as estimates of R*. The results of this regression are presented in table 13. Column 1
of the table displays the estimated results when only the environmental index is included in the
regression, while the second column shows the results when both the indices are retained. The
last two columns show the estimated coefficients when components three and four are included
in the regression. From column 2 it can be seen that the covariates and indices appear to be well
specified and are consistent with the previous model. The covariates all retain the same signs
and have similar coefficient estimates when compared to the additive index. The significance of
the covariates remains the same with the exception of PerDev. Using this technique, PerDev
becomes insignificant at the 10 percent level. The environmental index is positive and significant
at the 1 percent level and the density index is positive and significant at the 5 percent level.
Setting both the environmental and change indices to their mean values and increasing this by
one-standard-deviation yields an expected increase in the percentage of rent-burdened
households of 1.01 and 0.79 respectively. Since it is known that the two indices are orthogonal
to each other I can combine their effects and estimate the total expected increase in rentburdened households given a one-standard-deviation increase in the regulatory environment. I
estimate this relationship to be 1.80 percent, which is 15 percent larger than the 1.60 percent
increase that was found when I raised the additive index by one-standard-deviation. The partial
r-squared values suggest that the regulatory indices explain a combined total of 3.46 percent of
the explained variation in rent burdens.
Overall, the PCA approach provides a stronger estimate of the regulatory environment,
because it allows for differing effects of the regulatory variables. This approach is attractive
because it is simple to implement. At the same time, the PC estimates remain attenuated relative
to the true value because the use of multiple components lowers but does not eliminate the
resulting measurement error.

Lubotsky-Wittenberg Procedure
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Lubotsky and Wittenberg (2006) introduce a method that simultaneously incorporates all
of the regulatory variables into a single regression and then, post hoc, the coefficient measuring
overall regulatory stringency is calculated. The authors maintain that this process maximally
reduces attenuation bias and should be viewed as a lower bound for the true coefficient β (overall
restrictiveness). They note:

To use an index or summary measure created from the proxies that extract the
largest possible signal requires the researcher to know the relative degree of noise
contained in each proxy variable, as well as the correlation in noise across
variables. Without knowledge of these magnitudes, it is impossible to create the
optimal summary measure from the proxy variables.

Using the proxies

simultaneously in a multiple regression delivers this information as part of the
regression coefficients, and the researcher then simply combines the coefficients
in a known way to obtain the estimate of the effect of the latent factor (Lubotsky
and Wittenberg, 2006, p.1).

Intuitively, their procedure calculates optimal weights for each individual proxy variable
(regulatory variable) and then uses the weights in constructing the latent index (overall
restrictiveness). It is worth noting that their estimator assumes that there is a single latent factor
affecting all of the proxies. That is, the authors believe that there are either no other factors
affecting the proxies or that their effects are included in the errors terms. The ad hoc index, then,
is the underlying factor in the proxy variables that best explains . The authors maintain that this
index method should be viewed as an “interpretation” procedure rather than an “estimation”
procedure, as the different regression coefficients for the regulatory variables must be summed
during this procedure which makes it possible to interpret how changes in the unobserved latent
variable (regulatory restrictiveness) affect the dependent variable y (percentage of rent-burdened
households).
When calculating the ad hoc estimator it is first necessary to run a regression based
empirical model, wherein all of the proxy and control variables are included in the regression.
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The covariance between the dependent variable and each of the proxy variables is then estimated
and used to calculate a unique weight

for each of the proxy variables.

(8)

Where y represents the dependent variable and

is the coefficient for the observed proxy

variable (regulatory variable) from the regression where all of the proxy variables were
simultaneously. As can be seen in equation 8

is constructed as the ratio of the covariance

between the dependent variable (percentage of rent-burdened households) and the proxy
variables (regulatory variables) to the covariance between the dependent variable (percentage
rent-burdened households) and the 1st proxy variable. The resultant estimator is then estimated:
(9)

Where b is the estimate of the unobserved latent variable (overall restrictiveness), which is
calculated as the aggregated sum of the coefficients for the observed regulatory variables bj
multiplied by the optimal weights ρj.
In application of their model, I have used the ten original regulatory variables and the
same set of covariates that were used in the previous sections. The results of this analysis are
displayed in table 14. The first column of table 14 displays ρ, the ratios of the bivariate
correlations between each regulatory variable and the percentage of rent-burdened households, to
the correlation between the variable TreeProtect and the percentage of rent-burdened
households. The estimated ρ’s, have been normalized by the variable TreeProtect.40 Hence, the
unit measure of the unobserved “regulatory” index is the indicator variable TreeProtect. Column
2 displays the coefficient estimates from the regression where all of the regulatory proxy
variables were included and the estimated regulatory effect. The remaining columns display
results when specific subsets of proxy variables are analyzed. Each ρj in the first column of
Table 12 can be interpreted as a structural regression coefficient in the regression of the proxy

40

The variable TreeProtect was chosen based on its relatively large correlation with the percentage of rent-burdened
households.
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variables on the latent variable (regulatory restrictiveness).

The coefficients suggest that

increasing the regulatory stringency of a jurisdiction will have large effects on the amount of
time that is necessary to process rezoning requests, the likelihood that there will be transportation
involvement and the likelihood that a planned unit development ordinance will be implemented.
From Column 2 we see that when all ten of the regulatory proxies are used, the estimated
regulatory effect is 6.61 percent. The regulatory effect says that a one unit increase in the
regulatory environment, measured as the implementation of a tree protection ordinance,
increases the percentage of rent-burdened households by 6.61 percent. This is significant at the 1
percent level and has an estimated standard error of 3.032. The standard error was obtained via
bootstrapping the estimation procedure.41 To examine the sensitivity of the index we estimate the
regulatory effect using fewer proxies. From the remaining columns, we see that the regulatory
effect decreases to 5.429, 3.721 and 2.284 when 8, 6 and 2 proxies are retained. From these
results, it is clear that attenuation bias increases as proxies are removed.
In order to achieve a clearer interpretation of the ad hoc estimator, I set all of the
regulatory variables to their mean values and estimated the percentage of rent-burdened
households. I then increased the regulatory mean values by one standard deviation and repeated
the procedure. The results suggest that a one standard deviation increase in regulatory stringency
increases the percentage of rent-burdened households from 41.0 to 44.7 percent, a difference of
3.7 percent. This is roughly 131 percent larger than the 1.6 percent increase that what was
estimated by the additive index and 100 percent larger than the 1.82 percent estimate from the
principal components analysis.
The major benefits of this method are that it simultaneously incorporates all of the
original variables and allows for differing impacts of the regulatory variables. Furthermore, it
produces estimates with the least amount of attenuation bias, relative to the other methods. The
downfall of the ad hoc estimator, however, is that it can still only offer a lower bound for the true
coefficient β. Also, because it is necessary to scale the proxy variables, quantification of these
results are somewhat cumbersome.

41

For the bootstrap estimation procedure 350 replications, with replacement, were done. The random number
generator seed was set to 65482.
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Table 14: The Impact of Regulation on the Percentage of Rent Burdened Households: Regulation
Index Constructed Using Lubotsky-Wittenber “Ad-Hoc” Method
Dependent Variable: % of Rent Burdened Households
Rho
TreeProtect
LargeLot
OpenSpace
ConSubOrd
NatFeatures
PlanUnitDevpt
TradnNeighOrd
ReZoneTime
ZoneMF

1.0000
0.1625
0.5453
0.2225
-0.0427
0.6932
0.2050
1.5989
-0.2987

(1)

(2)

(3)

(4)

0.9131

1.3350

1.6670

1.8840*

(-1.0120)

(-1.0220)

(-1.0380)

(-1.0530)

1.9090*

1.9570*

1.7950*

2.0350**

(-0.9980)

(-1.0270)

(-1.0360)

(-0.9870)

-0.0278

-0.2686

-0.2001

(-0.9186)

(-0.9304)

(-0.9705)

2.2340*

2.5610**

2.3500*

(-1.1660)

(-1.1800)

(-1.2120)

-0.4164

-0.2512

-0.3195

(-0.9338)

(-0.9504)

(-0.9801)

0.9013

1.6480

1.9250

(-1.1570)

(-1.1890)

(-1.2150)

-1.4470

-1.2810

(-1.4010)

(-1.3830)

1.2640*

1.5410**

(-0.7126)

(-0.7458)

0.1304
(-0.6455)

TransInvolv

0.8565

3.0090***
(-1.0030)

Number of proxies retained

10

8

6

2

Lubotsky-Wittenberg Index

6.610***

5.429***

3.721***

2.284***

[-3.032]

[-2.364]

[-1.811]

[-1.102]

Number of Jurisdictions

257

*** p<0.01, ** p<0.05, * p<0.10
Robust standard errors in parentheses.
Bootstrapped standard errors for LW Index in brackets.
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Conclusion
There has been little empirical research done on the effects of government land-use
regulations on rent-burdened households.

I extend the current research by providing an

empirical analysis of this relationship using a rich regulatory data set in conjunction with renter
household data throughout the state of Florida.

In addition, I exhibit the importance of

characterizing the unobserved regulatory environment and linking it to the choice of estimator.
When describing the restrictiveness of an area, much of the existing literature has relied
primarily on estimates from additive indices. I provide results using an additive index as well,
but I also estimate the model using two additional methods of characterizing the regulatory
environment: principal components analysis and the Lubotsky-Wittenberg ad hoc method. To
our knowledge, this is the first study that applies the ad hoc method to assess the regulatory
restrictiveness of an area. The results of this analysis are intuitive and consistent with economic
theory: increasing land-use restrictiveness increases the proportion of rent-burdened households,
and the effects of this are stronger when using the principal components or ad hoc methods.
Our analysis finds a positive and significant relationship between land-use regulations
and the percentage of rent-burdened households throughout the state of Florida. This finding is
robust through three different econometric specifications. Starting at the mean and increasing
the regulatory measures by one standard deviation raises the estimated proportion of rentburdened households by 0.016, 0.0182 and 0.037, when using the additive index, principal
components and ad hoc econometric techniques, respectively. These results imply a potential
increase in the percentage of rent-burdened households from 40.35 to 41.95 upwards to 44.70
percent, depending on the method used. In terms of methods used, I do not feel that there is one
method that is superior to the others. I do, however, feel that when accessing the regulatory
environment of an area it is beneficial to use the ad hoc method, concurrently with another
method.
This paper shows that excessive government land-use regulations generate unfavorable
living environments for renter households. Moderate to severely rent-burdened households
cannot sustain a stable living environment when they are allocating more than 50 percent of their
incomes to rent. Given the recent collapse of the credit market and increased foreclosure rates, it
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can be expected that the number of households entering the rental market will continue to
increase, further exacerbating this situation. Historically, housing policies have focused on
promoting homeownership and have neglected the rental housing market. This, in turn, has led
to the displacement and isolation of many renter households. Moving forward, housing policies
need to focus on creating stability in both the housing and rental markets. Specifically, it is
necessary to make certain that renter households have access to safe, adequate and stable
affordable housing. In order to achieve this, federal, state and local government officials need to
unite with representatives from local communities, developers, housing advocates and property
managers to create a long-run comprehensive plan that encourages the preservation and
construction of affordable housing. In the interim, policies should be focused on assisting renters
and tenants in the private housing market. This is most effectively done by directly subsidizing
those who are most in need of assistance. For instance, rent-burdened households would benefit
from increased direct transfers, such as additional housing market vouchers. Additionally, grants
awarded to tenants that help with the maintenance and repair of affordable housing structures
would also help to ensure that these units remain on the market. With this immediate assistance
renter households will be able to focus their energies on other important aspects of their lives.
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CHAPTER 3

LAND-USE REGULATIONS AND HIGH-COST
LOANS IN FLORIDA
Introduction
It is generally accepted that the trigger for the economic decline of the early 2000s was
the collapse of the housing finance market, which was, among other things, marked by a period
of unsustainable mortgages and increasing debt-to-income ratios. For example, between 1965
and 1985 household leverage, the ratio of a household’s debt to its disposable income, never
topped 65%. Post 1985, however, this figure began to increase and escalated to 133% in 2007.
Much of this sharp increase was fueled by home mortgage loans. In 1995, Americans took out
$3.3 trillion in mortgage and home equity loans. Ten years later, this figure topped $10.4 trillion
(Glick and Lansing 2009). In order to purchase a home during this time period, householders
and lenders came up with creative ways to finance mortgages, relaxed underwriting standards,
and improved servicing strategies (Cutts and Green 2004; Lacour-Little 2000). Many of the
loans that were extended during this time period were considered high-risk or subprime in nature
and were designed to have a graduated repayment plan, wherein initial payments were
substantially lower than what they would have been under a conventional home loan. When
approving loans, mortgage brokers only looked at the initial low monthly payment, and did not
take into consideration a borrower’s ability to meet the future increased payments. The extent of
this problem is illustrated by a passage from the 2009 State of the Nation’s Housing Report:
In 2005, a household with the median owner income of about $57,000 and
spending 28% of income on mortgage principal and interest could qualify for a
30-year, fixed rate loan of $225,000. But if the same household took out an
adjustable-rate loan with a discounted interest rate, the maximum loan amount
increased to 263,000. Adding an interest-only feature to that ARM and qualifying
the household based on the initial interest-only payments raised the potential loan
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to $356,000.

And under the common practice at the time of allowing the

borrower to spend 38 percent of income on mortgage costs, the amount the
household could borrow with an interest-only ARM jumped to $482,000 (SONH
2009, p. 19)

The national share of subprime loans increased from 3% to 12% between 2000 and 2006, and the
number of individuals taking out high-cost loans reached an all-time high of 23% in 2006
(Gorton 2009). During this same year the credit cycle peaked, and an increased number of
foreclosure filings were reported. By 2009, 13 million homeowners had either defaulted or
feared they would default on their mortgages. It is interesting to note, however, that not all
markets were affected equally. There were many areas where subprime lending remained
relatively small, housing prices fluctuated relatively less and mortgage defaults were lower.42
This suggests that the level of subprime lending was at least partially determined by local
characteristics.
A key differential across local markets is the level of government-imposed land-use
regulations. Florida law mandates that all incorporated cities and unincorporated counties devise
a detailed and formal set of land-use regulations, wherein there are set limitations on the density
and type of structures that can be built. Numerous empirical studies have found that increased
regulations lead to increased home prices, which is grounded by that fact that any limitations to
land-use increase the land’s underlying value, limit supply and ultimately increase prices.43
Economic theory suggests that when home prices increase at a faster rate than incomes, potential
buyers may be compelled to take on greater amounts of debt in order to buy a house and may
willingly accept riskier lending terms in order to do this. If lenders also believe that home prices
will increase at a greater speed in areas where supply is constrained, then it is highly likely that
they will view loans in regulated areas as being relatively less risky, as they will be able to
recoup some if not all of their losses by reselling the property at a higher price, should the

42

See Deng, Quigley, and Van Order (2000), Lacour-Little (2004), Cutts and Green (2005), and references cited
therein.
43
More comprehensive surveys of the empirical literature on the effects of land use regulation on housing prices are
provided by Pogodzinski and Sass (1991), Ihlanfeldt (2004) and Quigley and Rosenthal (2005).
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borrower default on his/her loan. They may therefore be more willing to extend subprime loans
in these areas.
In this paper, I examine the aggregate trend of high-cost loans alongside the
nontraditional measure of land-use regulations in the state of Florida. In defining local market
conditions, most empirical studies have used national level data sets to describe aggregated
characteristics of Metropolitan Statistical Areas (MSAs) across the United States.

This is

problematic because there is significant variation in the number and type of supply constraints
that exist within local markets, which cannot be captured with MSA level data. My empirical
analysis corrects for this by using a unique jurisdictional-level dataset, which formalizes the
relative strictness of local land-use regulations for municipalities in the state of Florida. The
results of my analysis are consistent with the theory that increased land-use regulations lead to
significantly larger proportions of the population taking out high-cost loans.

Literature Review
Subprime lending was originally designed as a mechanism to allow homeownership
opportunities to high-risk borrowers who were unable to qualify for a traditional home loan.
Numerous studies have shown that if a homeowner cannot get approved for a traditional loan it is
generally the result of insufficient funds for a down payment, poor credit, no credit history, an
inability to document income and/or a lack of information or erroneous information. Given these
facts, it should come as no surprise that subprime borrowers are generally poor and are likely to
be in the minority.44 Due to the increased default risk of these borrowers, subprime loans are
generally offered at a price premium, making them less desirable than a traditional home loan.
As a result, subprime lending remained relatively low, hovering around 3% between 1980 and
2000.
Over time, however, lenders became increasingly savvy with loan structures and, in the
early 2000s, began introducing a myriad of loan types that were considered subprime in nature.
Gorton (2009) provides a thorough review of the various loan structures that originated during
44

See Listokin et al. (2000) and the references cited therein. Although homeowners accepting a subprime loan are
paying more over the life of the loan, historical trends suggest that tax incentives, home price apperception and
increased amenities may likely offset the additional cost
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this time period, and outlines the role that subprime lending played in the ongoing credit crisis.
A major focal point of Gorton’s paper is on the relationship between subprime lending and
housing price appreciation. Gordon explains that the majority of subprime loans extended during
this time period had a low initial fixed interest rate, usually for 2-4 years, which would then
increase dramatically after this “teaser” period had ended. The borrowers’ mortgage payment
would then increase to an unsustainable amount.

If, however, the price of the home had

increased substantially then the borrower could refinance the property in order to obtain a lower
monthly payment. According to Gorton:

Refinancing does not mean that the borrower receives a long-term mortgage. The
borrower could be rolled into another subprime loan. In fact, a borrower could
receive a sequence of subprime loans, as house prices rise, each time building up
equity and obtaining increasingly lower interest rates. But, in such a sequence, the
lender effectively has the right to opt out by not refinancing and taking the
recovery amount. In other-words, a sequence of refinancings into subprime
mortgages corresponds to a compound option for the lender. (Gorton 2008, p.17)

If no appreciation or depreciation occurs then borrowers will be in a situation where they cannot
afford payments and will not be able to refinance their home loans. As a result, mortgage default
may be imminent. Gorton, however, maintains that the credit panic in 2007 was the result of
asymmetric information and not the result of house price declines and foreclosures. He argues
that while lending banks had information pertaining to the structure of subprime loans, little was
known about the aggregate value that the loans had created after they were securitized in the
secondary market.

As a result, there was a general lack of knowledge pertaining to the

relationship between subprime loans and housing price appreciation and, ultimately, the long-run
implications of subprime lending. In order to better understand the long-run implications of
subprime lending, it is beneficial to review empirical studies examining the relationship between
subprime lending and the housing market with particular emphasis on their relationship to
mortgage default.
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Determinants of mortgage default have been studied for many years and have been
widely tested with respect to their ability to explain default at the level of the individual loan,
city, state, and region. Throughout the 1990s, the majority of these studies affirm that the main
determinants of mortgage default include homeowner equity, income shocks, and
unemployment.45 During the last decade, however, there has been a surge of papers examining
how the structure of a loan may impact the likelihood that a household will enter into
foreclosure. In particular, much emphasis has been placed on understanding the components of
high-cost or subprime loans. This is a challenging task because the structure of a subprime loan
is extremely complex, and there is no universally accepted definition of what constitutes a
subprime loan, as many different loan types may be considered subprime or have specific
features that are considered to be subprime in nature. Because of the complicated structure of
these loans and a general lack of understanding regarding the repayment terms, subprime lending
is often viewed as predatory and a number of empirical studies have identified some positive
relationship between subprime lending and foreclosures at the neighborhood level.46
Controlling for specific neighborhood characteristics from the Chicago metropolitan area,
Immergluck and Smith (2005) find that, for every 100 additional subprime loans on owneroccupied properties made in a typical neighborhood from 1996 to 2001, there were an additional
9 foreclosure starts in the community in 2002 alone, which is 28 times that of prime home loans.
In Atlanta, Gruenstein, D. & Herbert, C. (2000) find that foreclosures attributed to subprime
lenders accounted for 36 percent of all foreclosures in predominantly minority neighborhoods in
1999, while their share of loan originations was between 26 and 31 percent in the preceding
years.
Further breaking down the effect of subprime loans, Quercia, Stegman, and Davis (2005)
examine whether different characteristics of subprime loans lead to an increased default rate.
They find that subprime loans with prepayment penalty periods and balloon payments are 20% 50% more likely to default than loans without these characteristics.47 Using data from 1998 to
45

See Quigley and Van Order (1995), Phillips, Rosenblatt and Vanderhoff (1996), Case and Shiller (1996), Deng
(1997), and Capozza, Kazarian and Thompson (1997) and references cited therein.
46
See Burnett et al. (2002), Collins (2003), Gruenstein & Herbert (2000), Immergluck and Smith (2004), Newman
and Wyly (2004), and the references cited therein
47
A balloon payment is generally defined as a large lump sum payment schedules at the end of a series of
considerably smaller periodic payments
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2004, Li and Ernst (2006) find that states with predatory lending laws had a lower percentage of
subprime loans with predatory features (which they defined as prepayment penalties of any
duration, balloon payments, and borrowers with high credit scores plus full documentation), no
difference in overall subprime mortgage volume, and similar or lower subprime interest rates,
compared to states without such laws.
Given that such a strong connection between subprime loans and foreclosures is found to
exist, there has been a strong interest in identifying factors that may have encouraged subprime
lending.

One theory involves the Community Reinvestment Act (CRA) of 1977, which

mandates that deposit-taking institutions lend some share of what they take from low income
communities back to those communities, which are called their “assessment areas” (Walker
2008, DiLorenzo 2007). According to this theory, the CRA exacerbated the subprime crisis by
encouraging lending in low- and moderate-income neighborhoods whose residents were more
likely to take out high-risk loans. In an attempt to empirically investigate this issue, Laderman
and Reid (2008) examine lending practices and outcomes for CRA mortgages versus mortgages
from unregulated lending entities. They use loan performance data for 239,101 California
mortgages that were issued between the beginning of 2004 and the end of 2006. Utilizing
additional data from the Home Mortgage Disclosure Act (HMDA) they were able to classify the
mortgages into those issued by banks regulated by CRA and those issued by independent
mortgage companies (IMCs). They find that 16% of lending by CRA lenders went to low- and
moderate-income communities, as opposed to 21% of IMC lending, and 29% of CRA loans were
high-priced versus 52.4% of IMC loans. This suggests that, on the whole, lending in low- and
moderate-income communities remained a relatively small share of the lending market for
regulated financial institutions, despite the incentive of the CRA. Restricting the sample to
moderate-income census tracts, those within the 50th and 80th percentile of the metro area’s
median, they discover that the percentage of subprime loans issued was extremely similar in
proportion: 27.3% vs. 46.1%. In low-income tracts, the foreclosure rates were 12% for IMCs and
10.3% in moderate tracts. For CRA lenders, they were 7.2% and 5.6%. Upon controlling for
borrower characteristics, including race and credit score, the median income of the census tract,
the level of price changes in the previous two years for the metropolitan area, and the
capitalization rate (median rent to median home value) in the neighborhood data where the loan
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was given, the authors find that loans made to IMC lenders were roughly twice as likely to go
into foreclosures as those made by CRAs. The authors then stratify the sample by low- and
moderate-income census tracts and find that within low-income neighborhoods there are no
statistically significant differences between foreclosure rates by CRA and IMC lenders. In
moderate-income communities, however, loans made by IMC lenders were 1.7 times more likely
than loans made by CRA to enter foreclosure. In addition, they find that metropolitan house
price changes have a significant effect on the likelihood of foreclosure. Consistent with prior
research they find that rapid house price appreciation in the two years preceding loan origination
significantly increases the likelihood of foreclosure (Doms et al. 2007).
In order to better understand why so many moderate-income households accepted
subprime loans over the past decade, there has been a series of papers examining the reasons
why housing prices increased so rapidly. In particular, much attention has been given to the
recent housing bubble and its subsequent burst. Although there is no universally accepted
definition for a housing bubble, the most commonly used definition comes from Siglitz (1990):
“If the reason the price is high today is only because investors believe that the selling price will
be high tomorrow – when “fundamental” factors do not seem to justify such a price – then a
bubble exists.” Accordingly, the key features of a bubble are that the level of prices has been bid
up beyond what is consistent with underlying fundamentals and that buyers of the asset do so
with the expectation of future price increases. In order to better understand the nature of housing
bubbles, Glaeser and Gyourko (2008) create a model that examines the interaction between
changes in housing prices and quantities during a bubble.

Their self-proclaimed simple

theoretical model, predicts that areas with inelastic housing supply experience larger price
increases, and subsequent long, drawn out crashes. While places with more elastic housing
supply have fewer and shorter bubbles, with smaller price increases. The impact of housing
supply elasticity on the size of the post-bubble pricing drop is ambiguous, because more elastic
places have more construction during a bubble, but their bubbles are shorter. The authors
proceed by performing an empirical analysis, which examines market conditions for 79
metropolitan areas, with differing supply constraints, over the years 1982 – 2007. They focus
their attention on the current bubble that began in 2006, and the two that occurred in the 1980s.
Supply-side conditions are estimated using a slight variation of a geographic measure first
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proposed by Saiz (2010). For their analysis, they estimate an areas supply constraint as the
amount of land within a 50-kilometer radius of the centroid of a metropolitan area that has a
slope of less than 15 degrees, as it is problematic to build on a parcel of land with a slope that is
greater than 15 degrees.

It is interesting to note, however, that the authors find a strong

correlation of -0.40 between their measure and the Wharton Residential Land Use Regulatory
Index (WRLURI), a metropolitan-level index designed to capture the regulatory stringency of an
area.48 Based on this correlation it is suggested that areas of increased regulation are likely to
tighten supply-side conditions, and that this is inversely related to an area’s land constraint.
Given the questionable endogeneity associated with land-use regulations and prices, the authors
feel Saiz’s measure is better suited for their purposes.
The authors find that their theoretical model is consistent with market conditions. One
notable exception is that there was a rapid price increase in a number of elastic areas during the
last bubble, wherein it was found that five of the nineteen metropolitan areas that experienced at
least a doubling of real prices were classified as being moderate to highly elastic areas. The
authors believe that this could be due to changing elasticity conditions within these markets.
However, after finding that the annual level of permitting intensity was high for 80% of these
areas in the years preceding 2005, they believe that changing elasticity conditions were not
likely. The authors then examine the ratio of real house prices to minimum profitable production
costs and find that this number increased from 1.22 to 1.70 for Orlando, suggesting that the price
of land was becoming increasingly expensive at the same time new supply was accelerating.
Given the large price increases in highly elastic areas is unprecedented, there is a large amount of
uncertainty as to future housing prices in these areas. The authors believe that “a reasonable
expectation might be that prices in these elastic areas are likely to continue their fall downward,
returning to minimum profitable production cost levels, which have been the historical norm in
these areas” (p. 213).
While there are many interesting findings to be taken from this article there are, however, a
few shortcomings of their analysis. One of the major shortcomings is that the authors failed to
account for the impact of condominiums, townhomes or other non-single-family homes.

48

This correlation is estimated using observations from 78 metropolitan areas. For metropolitan areas with multiple
communities responding to the survey, the mean was used.
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Certainly, the price and quantity of housing is going to largely be affected by available
substitutes within an area. Furthermore, failure to account for the fact that builders may likely
build high-rises or other housing units, in place of single-family homes when geographic space is
constrained, may severely bias their elasticity estimates across space.
In a sample covering more than 300 cities in the United States between January 2000 and
January 2009, Huang and Tang (2010) find that more restrictive supply-side constraints, both
housing and geographic, are linked to larger booms and busts in housing prices. By interacting
local dependence on subprime mortgage credit with supply constraints the authors were able to
test whether the boom and bust period depended on housing supply conditions. They ascertain
that if a city had a higher mortgage rejection rate before the expansion then there likely exists a
larger level of subprime households in that area, as these households would have been aware that
their loan application was more likely to have been rejected, under the old lending standards.
Given that the subprime expansion lowered borrowing standards, previously unqualified
borrowers would now have access to mortgage loans leading to a greater increase in housing
demand in cities where the pool of low-quality borrowers was bigger, as inferred from a higher
rejection rate before the expansion.
As a proxy for subprime dependence they use the HMDA data to calculate the rejection rate
of loans that occurred in 1996. The geographic constraint used comes from Saiz (forthcoming)
and the Wharton land use index is used to proxy for the supply constraint. As a robustness test
they use estimates from the US Department of Housing and Urban Development (HUD) for the
percentage of high-cost loans that had originated in an area between 2004 and 2006. Looking at
two distinct time periods, one for boom and one for bust, the authors find that a one-standarddeviation increase in regulation leads to a price boom that is 5.65% greater and a bust that is
4.55% deeper, while a one-standard-deviation increase in 1996 rejection rates leads to a 1.35%
greater boom and 5.29% deeper bust. Examining only highly regulated cities, the impacts of a
one standard deviation increase in the rejection rate are 7.5% for the boom and -9.1% for the
bust. The authors find that highly regulated areas experienced a significant increase in housing
prices relative to unregulated areas.

In addition, they find that the natural and man-made

constraints also amplify price responses to the subprime mortgage-credit expansion in the
decade.
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Using a unique database consisting of twenty years’ worth of single-family housing price
data, Ihlanfeldt and Mayock (2011) estimate short and long-run supply elasticities for counties
within the state of Florida.

The authors find that counties with higher short-run supply

elasticities experienced substantially less price appreciation during the 2000-2006 periods.
Consistent with the theory that increased land-use regulations limit supply, they find that
counties with larger minimum lot size requirements have lower short-run supply elasticities and
area with more developable land have higher short-run elasticities. These results provide some
evidence that counties that spend more money implementing and enforcing land-use regulations
have lower short-run supply elasticities.

Theoretical Model
The theoretical model underlying this paper assumes that, not only do MSAs face largely
different supply conditions in the housing market, but that this variation also exists at the
jurisdictional level. As such, when the demand for housing increases home prices are expected
increase at different rates across local geographic areas. Given government land-use regulations
impose constraints on what can be done with the underlying land, hence limiting supply (which
takes a relatively long period of time to replenish and increase), it is expected that home prices
will increase at a faster rate in areas that have more restrictive supply conditions. As prices
increase, more individuals enter the market, believing that profits can be made through
purchasing a home, which further drives demand and increases prices.
If lenders believe that home prices will increase at a greater speed in areas where supply
is constrained, then it is highly likely that they will view loans in regulated areas as being
relatively less risky. They may therefore be more willing to extend subprime loans in these
areas. That is, if a lender believes that housing prices will soon increase substantially in a
particular area then, even if an individual defaults on his/her loan, the lender may likely be able
to recoup some if not all of their losses by reselling the property at a higher price. As such, the
lender may be compelled to extend riskier loans in these areas. It is our conjecture, then, that the
regulatory environment is a proxy for the degree of risk of that lenders perceive in making
subprime loans.

76

If home prices are increasing at a faster rate than incomes, and both homeowners and
lenders believe that this trend will extend into the future, then potential buyers may be compelled
to take on greater amounts of debt, which is financed by riskier lending terms in order to
purchase a home in their desired location. As stated above, if lenders believe that regulated areas
will experience rapid increases in housing prices then they will be more willing to extend
subprime loans in highly regulated areas. Taken together, it is my belief that there will be a
larger proportion of lenders extending and individuals accepting high-cost loans in jurisdictions
with increased land-use regulations.
In order to contextualize the theoretical and empirical analyses that underlie this study, a
historical review of the housing market is in order. Given the complex nature of subprime
lending, this review is aimed at highlighting the factors that are most notoriously associated with
subprime lending in the early part of the decade because, if read in another time period, the
results of this paper may be taken very differently.

Housing Demand Review
Between 1960 and 2000 homeownership rates were relatively stable both for the nation
and for Florida, hovering around 64% and 68%.

Between 2000 and 2005, however,

homeownership rates increased by nearly 5% to 70% nationally and to 72.4% for Florida. Real
per capita income, however, only increased by a negligible amount (Gleb Nechayev and
Wheaton 2005). Figure 2 displays the composition of the consumer national total debt for the
years 2000 – 2010. Figures 3 and 4 display the loan installment balances and the total number of
accounts during this time period.
In the first quarter of 2000, the national debt was just under 5.2 trillion dollars with home
mortgages accounting for roughly 69.4% of all debt. Beginning in 2000 there is noticeable
steady increase in both the total debt balance and the relative proportion that is spent on housing.
By the end of 2003, the national debt had increased to 7.96 trillion dollars with housing debt
accounting for 71.1% of this. Beginning in 2004, however, there is an exponential increase in
both figures and by year-end 2006, the housing and national loan debts had increased to 8.23 and
11.16 trillion dollars, an increase of 127% and 115% from the year 2000. During this same time
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period the total combined number of mortgage and home equity accounts only increased 48%,
implying there was a dramatic increase in the per capita loan amount.
Figure 4 displays the total debt balance per capita by state for the years 2000-2010. From
figure 4 it is clear that during the early part of the decade Florida’s per capita debt ratio was
significantly lower than the national average; however, by 2006 Florida’s per capita debt ratio
had more than surpassed the national average.

Taken together, these facts suggest that

installment loans which originated within Florida in the early 2000s were, on average, larger
relative to loans that originated in other states. Due to consumer privacy laws and a general lack
of knowledge regarding what exactly constituted a subprime loan and long-term ramifications of
such loans, there is little local level-data to cite regarding the percentage of these loans that were
subprime. However, as shown in table 15, the share of subprime mortgage originations,
measured as the total dollar amount of all mortgage originations, increased nationally from 8.6%
in 2001 to 20.1% in 2006, suggesting that many of the new loan installments during this time
period were financed under risky lending circumstances. While we don’t have the exact figures
for originations in the state of Florida, the above anecdotal evidence suggests the increase in
Florida was at least as high, if not higher, than what was observed at the national level. This
belief is further fortified when we look at local-level housing price appreciation levels.
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Table 15: Dollar Amount of Subprime Mortgage Originations Nationally, by year

2001
2002
2003
2004
2005
2006

Total mortgage originations
($billions)
2,215
2,885
3,945
2,920
3,120
2,980

Subprime originations
($billions)
190
231
335
540
625
600

Subprime share in total
originations (% of dollar value)
8.6
8
8.5
18.5
20
20.1

Source: Inside Mortgage Finance, The 2007 Mortgage Market Statistical Annual, Key Data (2006), Joint Economic Committee (October
2007). As seen in Gorton (2008)

Source: Federal Reserve Bank New York Consumer Credit Panel

Figure 2: Total National Debt Balance and Its Composition
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Source: Federal Reserve Bank of New York Consumer Credit Panel

Figure 3: Newly Originated Installment Loan Balances 1999-2010
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Figure 4: Total Number of Accounts Nationally, by Loan Type 1999-2010
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Figure 5: Total Debt Balance per Capita by State 1999-2010
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Table 16 reports summary statistics on the distribution of real and nominal price changes
for 406 local jurisdictions in Florida for the years preceding 1996, and figure 6 shows median
sales prices for all residential units in the United States, for the state of Florida and across four
Florida metropolitan areas.
Nationally the average quarterly increase in housing prices between 2000 and 2005 was
2.3%, well above the 1.4% average since 1975. Florida, similar to most other states, experienced
increases in both home prices and new construction during this time period. Dissimilar to many
states, however, was Florida’s rapid home price appreciation rate. Between February 2000 and
February 2006 the median house price in Florida increased by 98 percent, more than double the
national increase of 46 percent. This rapid price increase, however, was not uniformly present
across all geographical areas within the state.

In three out of the four metropolitan areas

displayed in figure 6 housing prices had nearly doubled between the years 2000 and 2006. From
largest to smallest prices increased by 110, 98, 89 and 40 percent for the Miami, Tampa, Orlando
and Pensacola metropolitan areas, respectively.
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Table 16: Percentage Change in Median Home Sales Price across Florida Jurisdictions, by year

Percentage change in median home sales price across Florida Jurisdictions for the following time periods:
Between 1996 and 2006

Between 2000 and 2006

Between 2004 and 2006

Nominal

Nominal

Nominal

Real ($08)

Real ($08)

Between 2006 and 2007

Real ($08)

Nominal

Real ($08)

(%)

(%)

(%)

(%)

(%)

(%)

(%)

(%)

Mean

204.9

137.3

137.2

102.6

48.3

38.9

6.5

9.5

Std. dev.

103.5

80.5

59.4

50.7

37.1

34.7

30.8

31.7

10%

110.1

63.5

70.6

45.7

17.3

9.9

-14.7

-12.3

25%

144.9

90.6

101.5

72.1

29.5

21.3

-3.8

-1.1

50%

188.2

124.3

133.9

99.8

43.4

34.3

4.6

7.6

75%

242.4

166.5

166.0

127.2

60.9

50.7

12.3

15.4

90%

315.8

223.6

207.5

162.6

81.6

70.1

23.6

27.1

Source: county tax rolls 1996-2007. Annual median sales price for residential properties with 1-4 is calculated for each jurisdiction over each
year. Given data limitations, which were most often the result of inadequate sample sizes, only 406 of Florida’s 471 jurisdictions are
represented.
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Figure 6: Median Home Sales Price across MSAs in Florida 2000-2009
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Perhaps just as interesting as the rapid price increases was the rapid price decrease that
followed this rise. According to the Case-Schiller Quarterly Repeat Sales Index, home prices
between Q3 2006 and Q3 2007 declined by an average of 4.9% for the 20 largest metropolitan
areas in the United States. The two metropolitan areas with largest price declines are both
located in Florida. Tampa experienced a year-over-year decline of 11.12% and Miami saw a
year-over-year decline of 9.96%. Between March 2006 and January 2010 housing prices had
decreased by 17 percent nationally, by 41 percent within Florida and by 41, 39, 47, and 21
percent within the Miami, Tampa, Orlando and Pensacola metropolitan areas, respectively.
Alongside the dramatic decrease in housing prices was an influx of foreclosures that was
extremely targeted to certain geographic areas. The highest foreclosure rates during this time
period were among the subprime adjustable rate mortgages. In the first quarter of 2008, 17% of
all subprime mortgages were in foreclosure, which was almost 1.4 times greater than mid-decade
averages.49 If the distribution pattern of subprime loans is non-random then it is highly plausible
that variation in local-level foreclosure patterns is imminent.
Figure 7 shows the percent of mortgage debt 90-plus days late by state for the years
2000-2010. From figure 7 it can be seen that prior to 2005 only 1-2% of all mortgage debt in
each state was over 90-plus days overdue. Post 2005, however, there is a clear divergence in the
amount of mortgage debt that is overdue across the states. While the majority of states saw a
significant increase there was a handful of states where this figure skyrocketed. By 2009, more
than 15% of mortgage debt was 90-plus days overdue in Nevada, Florida and California.
Nationally, 50% of all foreclosure filings across the United States in 2009 originated in these
three states.50

49

Federal Reserve Bank of Chicago
http://www.chicagofed.org/digital_assets/publications/profitwise_news_and_views/2010/PNV_Aug2010_ReEd_FIN
AL_web.pdf
50
Realty Track
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Percent of Mortgage Debt 90+ Days Late by State
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Source: FRBNY Consumer Credit Panel

Figure 7: Percent of Mortgage Debt 90+ Days Late by State
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Focusing more narrowly on Florida, figure 8 shows the percentage of foreclosure filings
per 100 mortgages for Florida counties for 2006, 2007, 2008, and for all of 2007 and the first
half of 2008. Over the two-year interval from 2006 – 2008, the annual foreclosure rate increased
by over four times, to 4.52 percent. As can be seen from the images, there is significant variation
in foreclosure rates both across time and geographic location amongst Florida’s counties. Given
the known correlation between foreclosure rates and subprime loans, the variation seen below
suggests that the local-level distribution of subprime loans was not random. This further fortifies
our belief that local-level housing market conditions impacted the percentage of subprime loan
originations across Florida’s jurisdictions between the years 2005 and 2006.51

51

It is well documented that borrowers who can afford their mortgage payments, in general, will opt to pay their
mortgage even if they are underwater, as the amenities and housing services offset this cost. See Kau and Keenan
(1995), Deng, Quigley, and Van Order (2000), Lancour-Little (2004), and Cutts and Green (2005).
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Sources: HUD neighborhood stabilization program see http://portal.hud.gov./hudportal/HUD?src=/
program_offices/comm_planning/communitydevelopment/programs/neighborhoodspg for data used to
construct images

Figure 8: Foreclosure Rates Across Florida Counties 2006-2008
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Empirical Model
The empirical model utilizes data from various sources to model housing demand
patterns for high-cost loans in 179 jurisdictions across the state of Florida. Housing supply
conditions within an area are measured using a geographic land constraint and by assessing the
level of land-use regulation within an area.

Contemporaneous changes in housing price and a

vector of demographic control variables are used to control for economic conditions. The formal
model can be written as:

(11)

The data used to estimate the empirical model is described below.

Data
The subprime loan data used to construct the dependent variable (%HighCost) comes
from the Home Mortgage Disclosure Act (HMDA). The HMDA was enacted by Congress in
1975, and requires that the vast majority of mortgage lenders annually report detailed loan
information for all loan applications pertaining to home purchase and home improvement and
refinancing.52 The data serves to provide the public with information on the lending practices of
institutions, and help identify discriminatory behavior. The reported data includes:
-

The applicants’ ethnicity, race, sex, income

-

Whether the loan was denied or resulted in an origination of a loan

52

Lenders do not have to report data to the HMDA if they do not have an office in a metropolitan statistical area, or their asset
size is then $37 million (as of 2008; the limit varies each year). Lenders may also be exempt based upon the amount of their
housing-related lending activity. For more information see http://www.ffiec.gov/hmda/reporter.htm. For 2008, HMDA reported
records from 8,388 US financial institutions and included loan information for 14.2 million applications and originations and 2.9
million purchases.
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-

Beginning in 2004, the rate spread of higher-priced loans53

-

The type of property to which the loan relates (single-family, multi-family or
manufactured housing)

-

The property’s location (MSA, state, county, census tract)

-

If sold, the sale of the loan

For the 2008 year HMDA reported records from 8,388 US financial institutions. The data
included loan information for 14.2 million applications and originations and 2.9 million
purchases for a total of 17.1 million actions.54

Since 2004, HMDA has been collecting

information on high-cost loans, which they define as loans where the spread between a loan’s
annual percentage rate and a market rate (yield on comparable-maturity Treasury securities) is
greater than 3%. Mayer and Pence (2008) show that, at the minimum, 98% of subprime loans
would be captured by the “three points and above” requirement. For this analysis, I define
subprime as a spread of three points or higher. I have chosen to examine the total number of
single-family high-cost loans that originated between 2005 and 2006 as a percentage of all
single-family loan originations during this same time period, as this was the time period when
subprime lending was at its peak.55 While this definition excludes a small number of loan types
that would traditionally be defined as subprime, I do not feel that the missing data will
significantly bias estimates. Other data sources were explored; however, they were found to
have larger shortcomings.56 Most often, other data sets were either not publically available, were
collected from surveys in which lenders self-reported the amount of subprime loans they had
extended over a specific time period, or were aggregated to higher geographic areas. Given that
subprime lending is often viewed as predatory, any data collected from a survey is expected to be
incomplete, as a result of lenders either underreporting or choosing to opt out.57 As such, the
Classified as loans where the spread between a loan’s annual percentage rate and a market rate (yield on
comparable-maturity Treasury securities) exceeds specified thresholds. For first-lien loans, the threshold is three
percentage points above the Treasury security of comparable maturity; for second-lien loans, which tend to have
higher prices, the threshold is five percentage points above the Treasury security of comparable maturity.
54
See http://www.ffiec.gov/hmcrpr/hm093009.htm for more detailed information.
55
Due to the fact that lenders were first required to report this information in 2004, it is expected that there may be
substantial errors or missing data during this year. As such, data from 2004 was excluded from this analysis.
56
For a detailed description the strengths and weaknesses of three different datasets on subprime mortgages using
information from LoanPerformance, HUD, and HMDA, see Mayer and Pence (2008).
53
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HMDA data is, to my knowledge, the only data set that is publically available and that captures
high-cost mortgage originations at a local geographical level. Table 19 displays the descriptive
statistics for the subprime loan variables that are used in this analysis.
The regulatory data is chiefly derived from a 2006 survey of local land-use regulation in
Florida, commissioned by the DeVoe Moore Center (DMC) at Florida State University. The
survey was sent to the planning departments of every municipal and county government in the
state.58 Responses were received from local governments located in 65 of the 67 counties in
Florida, with approximately 60 percent of all Florida jurisdictions responding. The results from
this survey, which include data on minimum lot sizes, land-use management techniques and
zoning practices, provide a comprehensive picture of the regulatory landscape throughout the
state. The regulatory restrictiveness measures that are used for this analysis come directly from
questions on the 2006 DMC regulatory survey. Below is a description of the regulatory variables
that are used throughout the empirical analysis:
ConsSubOrd: Indicator of whether a jurisdiction has or has implemented a “conservation
subdivision ordinance” over the past two years (0 = no, 1 = yes)
A conservation subdivision ordinance (CSD) is a green development plan that
requires communities to preserve a specified amount of open space and natural
areas in residential housing developments.

CSDs require large amounts of

planning time, limit housing supply and raise the underlying value of the land, all
of which will increase costs.

PlanUnitDevpt: Indicator of whether a jurisdiction has a planned unit development or planned
residential development ordinance (0 = no, 1 = yes)

58

There is no legal distinction between cities, towns, and villages in Florida, and in legal matters they are all simply
referred to as “municipalities.” Municipal governments control the planning and zoning regulations within their
own borders, while planning and zoning regulation in Florida’s unincorporated areas is the domain of the county
governments. The term “jurisdiction” as it is used in this article may refer to either a municipality or the
unincorporated land within a county (and the county government that administers it).
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A planned unit development (PUD) model is a grouping of varied and compatible
land uses, such as residential housing, open spaces, commercial areas and
industrial parks, all within one contained development or subdivision. Homes
built under this provision are either upscale condos or townhomes, which
generally include many upgrades and sell for higher prices than comparable units
that are not within a PUD.
TradnNeighOrd: Indicator of whether a jurisdiction has a mandated “traditional neighborhood
ordinance” (0 = no, 1 = yes)
Traditional neighborhood development (TND) ordinances are a much larger and
more sophisticated variation of the planned unit development.

ReZoneTime: Estimated processing time for rezoning requests (0 = less than two months, 1 =
three to four months, 2 = greater than four months)59

A developer may occasionally wish to pursue a project on land that is zoned for
another purpose. When this occurs the developer must submit an official request
to have those parcels of land rezoned before they are able to begin their project.60
If developers incur extensive wait periods before hearing whether their rezoning
request has been approved then they will incur a significant increase in time and
monetary costs.
LargeLot: Indicator of whether a jurisdiction currently has “large-lot zoning” or has used this
zoning technique over the past two years (0 = no, 1 = yes)

Large-lot zoning occurs when a minimum lot size is set (usually 1 to 160 acres)
with one residence per lot allowed. In order to compensate for the elevated price

59

For the variables ReZoneTime and LargeLot, an extremely small number of observations were missing. In these
cases, the mean for all of the observations was used instead.
60
Rezoning requests can be made anytime for land that is no larger than 8 acres. Any request on areas of land that
are larger than 8 acres may only be made twice a year.
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of these large lots, developers may likely build large expensive homes on these
sites.

TreeProtect: Indicator of whether a jurisdiction currently has a tree-protection ordinance or has
had one over the past twenty-four months (0 = no, 1 = yes)

A tree-protection ordinance generally mandates that certain species of trees in a
specific area are protected from development. Trees may also be protected based
on their physical size and age.

Before developing on an area with a tree-

protection ordinance in place, a surveyor must come out and access the project
site to ensure that no protected trees will be damaged. This restricts what can be
done with the land, and directly increases costs.
OpenSpace: Indicator of whether a jurisdiction has or has used “open-space zoning” over the
past twenty-four months (0 = no, 1 = yes)

Open-space zoning generally refers to required spaces of undeveloped land or
water areas. It is also common for these types of ordinances to mandate that any
structure may only cover a maximum proportion of the parcel it is being built on.
This limits the quantity of land that can be developed on, raises the underlying
value of the land and may require developers build non-profit-maximizing
structures.

NatFeatures: Indicator of whether a jurisdiction requires an on-site report from an environmental
surveyor (0 = no, 1 = yes)

An environmental survey is an assessment of the project site, which seeks to
identify any physical problems with the land and how the project might affect the
safety of the environment. This not only adds additional monetary and time costs,
but also may result in extensive project delays, for both developers and builders.
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TransInvolv: Indicator of whether the Florida Department of Transportation (FDOT) is involved
in the subdivision review process (0 = no, 1 = yes)

If involvement from the FDOT is required then the FDOT must carefully inspect
the details of the project, including how the project will impact traffic flow and
road maintenance of the surrounding areas. If the FDOT does not approve of the
existing plan then they will work with the developer to come up with an
acceptable plan.

Within the literature, the most common data technique used for measuring the regulatory
environment has been to create a simple additive index from the regulatory restrictiveness
measures, wherein larger values indicate heavier regulation.61 For this analysis, I use the same
approach and create an un-weighted additive index from our ten regulatory restrictiveness
variables. While this method does not allow each regulatory variable to be weighted differently,
it has been shown to be robust and is simplistic in nature. If the loan origination data was
available at the individual level then a different approach to calculating the regulatory
environment would be recommended. However, given our loan data cannot be tied to the exact
unit that was purchased, the use of an aggregated regulatory index used in conjunction with a
physical land constraint variable, should almost certainly provide directional insight. For each of
the eight dummy variables (namely LargeLot, TreeProtect, OpenSpace, NatFeatures,
ConsSubOrd, TradnNeighOrd, TransInvolv and PlanUnitDevpt), a jurisdiction was assigned a
value of 1 if they indicated the presence or use of each regulatory practice, and a 0 otherwise.
For the variable ReZoneTime, jurisdictions were designated a value of 0 if the time period
required to process requests for rezonings was less than two months, a value of 1 if the
processing time was between three and four months, and value of 2 if it was longer than four
months. Overall, the index is composed of discrete values ranging from 0 to 12 and has a mean

61

See Pollakowski and Wachter (1990), Malpezzi (1996), Quigley and Raphael (2005), Mayer and Somerville
(2000), and Ihlanfeldt (2007).
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value of 5.92. Table 17 lists the individual regulations and percentage of jurisdictions that use
each regulation by additive index value, while table 18 lists the individual regulations and
percentage of jurisdictions that use each regulation by the percentage of high-cost loan
originations that occurred between 2005 and 2006, wherein the lowest quintile represents those
jurisdictions with the lowest amount of subprime loans.
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Table 17: Percentage of Jurisdictions Using Each Regulatory Measure overall and by Additive
Index Value
Overall
(mean)

Least
Regulated

Land-use restriction measure
1. Tree-protection ordinance
2. Large-lot zoning
3. Open-space zoning
4. Conservation subdivision ordinance
5. Natural features
6. Planned unit development
7. Traditional neighborhood ordinance
8. Dept. of Transportation
9. Processing time for rezoning requests
a. Less than two months
b. Three to four months
c. Greater than four months
Number of Jurisdictions

0-4

Value of Additive Index*
7
5
6

8-10
Most
Regulated

68.64
21.30
28.40
8.28
23.08
81.66
13.02
62.72

7.26
0.56
2.23
0.56
0.56
10.06
0.56
3.91

8.94
0.56
1.68
0.00
0.56
13.97
1.12
10.61

13.97
4.47
4.47
0.00
3.91
16.76
3.91
13.97

17.88
6.70
8.38
1.68
5.03
17.88
1.68
13.41

16.76
7.82
10.06
5.59
11.73
18.44
5.03
17.32

8.87
23.07
68.63

32.35
38.23
29.41

3.12
25.00
71.87

2.94
38.23
58.82

5.71
5.71
88.50

0.00
0.58
94.11

169

34

32

34

35

34

*Jurisdictions are separated into groups based on their additive index score, e.g. all jurisdictions with a score of 0-4 were placed into one
group and represent those jurisdictions with the least amount of regulation.
Mean figures across all jurisdictions and within each group are reported.
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Table 18: Percentage of Jurisdictions Using Each Regulatory Measure, overall and by the
Percentage of High-Cost Loan Originations within each Jurisdiction
Land-use restriction measure

Percentage of jurisdictions that use the measure
Quintile*: Percentage of high-cost loan originations

First

Second

Third

Fourth

fewest
originations

1. Tree-protection ordinance
2. Large-lot zoning
3. Open-space zoning
4. Conservation subdivision ordinance
5. Natural features
6. Planned unit development
7. Traditional neighborhood ordinance
10. Dept. of Transportation Involvement
9. Processing time for rezoning requests
a. Less than two months
b. Three to four months
c. Greater than four months

Fifth
most
originations

72.50
12.55
32.86
7.37
15.29
75.08
7.57
45.33

82.93
26.83
29.27
2.44
39.02
78.05
17.07
56.09

64.29
19.05
26.19
14.29
21.43
71.43
9.52
64.29

60.98
21.95
24.39
17.07
9.76
85.37
12.2
65.86

40.48
23.81
23.81
2.38
19.05
80.95
19.05
78.57

8.57
17.14
74.29

14.28
17.14
68.57

8.82
17.65
73.52

5.71
25.71
68.57

5.88
32.35
61.76

Number of Jurisdictions
34
32
34
35
34
*Jurisdictions are separated into quintiles based on the estimated number of high-cost loans within their area,
wherein the first quintile represents the jurisdictions with the lowest subprime origination rates.
Mean figures across all jurisdictions and within each quintile are reported.
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In addition to the variables described above, the empirical model utilizes a number of
covariates in order to control for local variance in physical land constraints, house price
appreciation and demographics. Table 19 displays the descriptive statistics for the variables that
are used in this analysis.
In order to control for physical land constraints, which can restrict the supply of housing,
I created a variable that measures the amount of land that is available for the development of
residential housing. The variable, PerDev is constructed by summing the total acreage of
undeveloped land that is zoned for residential housing within a jurisdiction.62 The amount of
coastal property within a jurisdiction is measured, in feet, using data from GIS parcel maps and
is labeled CoastalProperty.
Standard demographic controls at the jurisdictional level are measured using estimates
from the 2000 US Census. The controls for total population and the percentage of owneroccupied units within a jurisdiction are respectively labeled TotPop and PerOwnOcc.
Controlling for population accounts for numerous factors, including the possibility that larger
cities might use more types of land use controls but perhaps only because they tend to be larger,
and may only have subsets of their controls in place in their various districts. Local dispersion in
household income is captured by median household income and the percent of mortgaged
households with incomes below the poverty line (MedHHinc and PerPov). Education level is
measured as the percentage of adults residing in the jurisdiction who have obtained at least a
bachelor’s degree (PerBach). More educated residents may make smarter investments due both
to their education and their tendency to be networked with more financially savvy friends and
relatives. It is also likely that the suppliers of mortgages will take education, income, and other
demographic attributes into account when determining whether to extend a loan and how much
interest to charge.
A 2006 Federal Reserve study relying on HMDA data from 2005 found that 55 percent of
African-Americans and 46 percent of Hispanics, compared to only 17 percent of non-Hispanic
whites, received "higher-priced" conventional home purchase loans. The study indicated that
borrower-related factors such as income, loan amount, and gender accounted for only one-fifth

62

This data is drawn from the GIS parcel maps for each county in the state, which are maintained by the Florida
Department of Revenue.
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of this disparity (FDIC) (Avery, Canner and Cook 2005). In order to take into account borrower
demographics, controls for the percentage of black and Hispanic households (PerBlack and
PerHispanic) are also incorporated into the model. Also, due to the fact that Florida is a popular
retirement destination, it is necessary to control for the number of retired individuals within each
jurisdiction. This is measured as the percentage of population aged over 65 and is labeled
PerPop65Pls.
In order to control for performance of the local housing market, we have utilized
jurisdictional-level data from the Florida Department of Revenue 2004 tax rolls. Submitted
annually by the property appraisers in each of Florida’s 67 counties, the tax roll data contain
fields describing the physical size of each parcel of land, the current use of the land (e.g., singlefamily housing or commercial), and the number, size, and age of any improvements on the
parcel. Moreover, the tax rolls also report information on the parcels’ two most recent
transactions. Moreover, the tax rolls also report information on the county property appraiser’s
estimate of the parcels’ just value, which is defined as the price for which the parcel would sell
in an arm’s length transaction on the first of January, 2004. This data is used to calculate the
median just value for a single-family home in 2004 and is labeled MedPrice. In order to control
for growth in the housing market, a variable measuring the percentage increase in single-family
home sales between the years 2002 and 2004 was also constructed from the tax rolls and is
labeled, %IncreaseSales02-04.63

Housing price appreciation is captured by the variable

PriceAppr02-04, which measures housing price appreciation between the years 2002 and 2004.
This variable is constructed at the MSA level using quarterly data from the repeat sales index
that is published by the Office of Federal Enterprise Oversight (OFHEO). The model also
controls for MSA-fixed effects.

63

Data from the 2002 and 2004 property tax rolls is used to calculate this variable.
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Table 19: Summary Statistics: Mean Values across Florida Jurisdictions, overall and by
percentile
Mean Values across Florida Jurisdictions, overall and by percentile
Source

By Percentile
Mean*

5th

25th

50th

75th

95th

Dependent Variable
%Subprime

HMDA 05-06

28.33%

11.17%

18.86%

27.73%

36.23%

46.81%

Total Subprime Loans

HMDA 05-06

Total Loans

HMDA 05-06

1,277
4,120

20
89

114
516

426
1,658

1,628
5,369

5,036
15,009

Control Variables
RegIndex

2006 DeVoe Moore

5.92

3

5

6

7

8

PerIncreaseSales02-04

Tax Rolls 02 & 04

24.35

-22.05

2.48

16.34

38.65

99.36

PerBlackHH

2000 Census

12.97

0.00

1.58

7.74

17.48

51.62

PerHispanicHH

2000 Census

8.81

0.89

2.12

4.06

9.59

30.82

PerPov

2000 Census

7.40

2.60

4.28

6.41

9.46

14.51

MedHHinc

2000 Census

41869

26008

31377

36875

47574

72989

PerPop65pls

2000 Census

20.83

7.56

12.88

17.79

25.19

44.50

PerOwnOcc

2000 Census

70.10

47.72

62.04

71.44

79.88

88.1

PerBach

2000 Census

14.39

4.08

8.97

12.86

20.15

28.20

OFHEO

31.40

1.51

19.31

28.88

38.77

67.40

PriceAppr02-04
PerDev

GIS Parcel Maps

25.32

2.63

8.60

21.85

37.63

63.90

TotPop

2000 Census

25511

1269

5435

12634

34282

82934

GIS parcel maps

1126544

0.00

0.00

0.00

1728113

3966658

Tax Rolls 04

315520

94137

149932

201436

311309

778274

34

33

33

33

33

Coastal_Distance
MedPrice
No. of Jurisdictions

169
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Table 20: Descriptive Statistics: Mean Values across Florida Jurisdictions, by the Percentage of
Subprime Loan Originations within each Jurisdiction

Source

Fewest
originations

Dependent Variable
%SubPrime
Control Variables
RegIndex
PerIncreaseSales02-04
PerBlackHH
PerHispanicHH
PerPov
MedianHHinc
PerPop65pls
PerOwnOcc
PerBach
PriceAppr02-04
PerDev
TotPop
Coastal_Distance
Med_SalesPrice04
No. of Jurisdictions

Quartile*: Percentage of high-cost loan originations
1
2
3
4
Most
originations

HMDA

13.69

24.14

31.67

42.97

2006 DeVoe Moore

6.02

5.84

5.75

5.57

Tax Rolls 02 &04

Property Tax Roll

16.35
2.29
4.06
3.97
57286
28.62
76.1
22.49
31.54
16.27
13325
1452709
277153

34.87
10.19
7.72
6.68
42561
16.91
70.3
14.74
27.36
30.31
22808
1248730
336149

32.40
12.99
8.81
7.44
36674
18.70
68.70
11.78
27.96
24.13
42886
883697
425398

74.37
24.73
12.86
10.66
31556
18.22
63.97
8.75
39.94
29.38
24682
981939
257008

169

43

42

42

42

2000 Census
2000 Census
2000 Census
FL Stat. Abstract
2000 Census
2000 Census
2000 Census
OFHEO
GIS Parcel Maps
2000 Census
2000 Census

*Jurisdictions are separated into quartiles based on the percentage of high-cost loan originations within their jurisdiction, wherein the
first quartile represents those jurisdictions with the lowest percentage of high-cost loan originations.
Mean figures across all jurisdictions within each quartile are reported.
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Results
Table 21 displays the regression coefficients when the percentage of high-cost loans
within a jurisdiction is the dependent variable.

The White heteroskedasticity consistent

covariance correction is also applied to adjust for non-constant variances across cross sections.
The model appears to be well-specified with the majority of the coefficients being statistically
significant and having the expected signs.
The percentage of high-cost loans at the jurisdictional level is found to be most
responsive to changes in the jurisdictions’ education rate. A 1% increase in the percentage of the
population with at least a bachelor’s degree is associated with a 0.92% decrease in the percentage
of high-cost loans within a jurisdiction. A one-standard-deviation increase in the number of
individuals with at least a bachelor’s degree (7.33 percentage points) is associated with at least a
6.743% reduction in subprime loan originations.
Consistent with prior studies, strong significant relationships between the racial
composition of a jurisdiction and the percentage of high-cost loan originations are identified.
Significant at the 1% level, a one point increase in the percentage of African-American
households is found to increase the percentage of high-cost loans within a jurisdiction by 0.20%.
A one-standard-deviation increase in the percentage of black households (16.4 percentage points)
is associated with a 3.28% increase in the number of high-cost loan originations. The coefficient
for the percentage of Hispanic households is also positive and is significant at the 10% level.
However, the order of magnitude is moderate: a one-standard-deviation increase (12.43
percentage points) is associated with a 0.83% increase in the percentage of subprime loan
originations. Significant at the 10% level and similar in absolute scale, a one-standard-deviation
increase in the percentage of the population aged 65 or older is found to decrease the percentage
of high-cost loan originations within a jurisdiction by 1.14%.

The coefficients from the

demographic variables are similar in magnitude and direction to prior research that has
documented the causal relationship between subprime lending and racial composition.64 Similar

64

Avery, Canner, and Cook (2005), Center for Responsible Lending (2006), Consumer Federation of America
(2006), and Mayer and Pence (2008) show that minorities are more likely than whites to take out HMDA higherpriced mortgages. US Department of Housing and Urban Development (2000), Scheessele (2002), and Calem,
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to these studies, we cannot assess whether these subprime loans displaced lower cost
conventional loans in minority communities or provided additional credit where lending was not
previously available. After controlling for the lending institution, Avery, Canner and Cook
(2005) find that the racial impact narrows substantially. However, a detailed examination of the
spatial movement of minority households during this time period may provide insight into the
reasons why minority households consistently accepted a larger proportion of subprime loans.
The coefficients for housing price appreciation between the years 2002 and 2004 and the
percentage increase in home sales are positive and significant at the 10% level. A 1% increase in
home price appreciation is associated with a 0.486% increase in the percentage of high-cost
loans within an area: a one-standard-deviation increase is estimated to increase the percentage of
subprime loan originations by 6.74%. While a one-standard-deviation increase in home sales is
estimated to increase loan originations by 0.73%. Taken together, these results suggest an
interrelationship between subprime lending and the housing market in the early part of the
decade. Even after controlling for home price appreciation, demographics, and the percentage
increase in home sales, both the regulatory index and the percentage of developable land within a
jurisdiction are statistically significant at the 5% level and have the expected signs. Literally
interpreted, the regulatory coefficient suggests that a one-unit increase in the level of regulatory
restrictiveness causes the percentage of high-cost loans to increase by 0.56 percent. From the
mean, a one-standard-deviation increase in regulatory stringency increases the percentage of
high-cost loans from 28.29 to 29.38 percent, a difference of 1.09 percent. Performing the same
analysis on the percentage of developable land within an area, it is found that a one-standarddeviation increase in the percentage of developable land decreases the percentage of high-cost
loans within an area by 1.36 percent.
As a robustness check, I estimated the unobserved regulatory environment using two
additional econometric techniques, Principal Components Analysis and the Lubotsky-Wittenberg
method.65 The regression results using these two methods are presented in tables 22 and 23,
respectively.

As can be seen from the tables the parameters measuring the regulatory

environment are positive and significant.

When using Principal Components Analysis the

Gillen and Wachter (2004) document that subprime loans as measured by the HUD lender list are more prevalent in
minority neighborhoods.
65
See chapter 2 for a detailed description of these techniques.
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coefficient measuring the regulatory environment increases to 1.146% and is significant at the
5% level. This suggests that a one-standard-deviation increase in the regulatory environment
increases the percentage of high-cost loans in a jurisdiction by 1.146%, which is 5% larger than
the 1.09% increase that was found when I raised the additive index by one-standard-deviation.
When using the Lubotsky-Wittenberg method to access the regulatory environment the
parameter on the regulatory index increases to 8.36% and is significant at the 1% level. The
regulatory effect says that a one unit increase in the regulatory environment, measured as the
implementation of a tree protection ordinance, increases the percentage of high-cost loan
originations in an area by 8.36%. In order to achieve a clearer interpretation of this estimator, I
set all of the regulatory variables to their mean values and estimated the percentage high-cost
loan originations. I then increased the regulatory mean values by one-standard-deviation and
repeated the procedure. The results suggest that a one standard deviation increase in regulatory
stringency increases the percentage of high cost loan originations from 28.15% to 29.47% an
increase of 1.32%. This is roughly 21% larger than the 1.09% increase that was found when the
additive index was used.
Taken together the results suggest that a one standard deviation increase in regulation
may impact the percentage of subprime loan originations within a jurisdiction in a secondary
way that is not fully captured with housing price appreciation. While I do not have enough
information to analyze what exactly the indirect effects of land-use regulations on subprime loan
originations are, it is my belief that lenders use land use regulations as a proxy for the degree of
risk in making subprime loans. Due to the fact that regulation has been shown to limit supply
and increase home prices, it is likely that lenders view loans in these areas as being less-risky
relative to loans in the unregulated areas. Lenders, therefore, may be more willing to extend
non-traditional or subprime loans in areas that they believe will have a higher return, in the event
that a borrower defaults on his or her loan. However, without a more detailed data set linking
borrowers’ credit constraints and borrowing options to loan outcomes and details regarding the
home that was purchased, I cannot empirically assess whether or not this is the case. Despite
these shortcomings, the results of the empirical model suggest that a positive and significant link
between subprime loan originations and increased government-imposed land-use regulations
existed during the housing market boom in the early part of the decade.
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It is necessary to reiterate the fact that the time period being investigated is during the
peak of the housing bubble, a time period when credit was easily accessible and the long-run
consequences of high-cost lending were not fully understood. With the crash of the housing
market bubble, there has been a significant increase in awareness regarding the risks and
feasibility of subprime lending. As a result, there has been a substantial tightening in the credit
market and a significant decline in the number of subprime loan originations. As such, the
results of this study are perhaps most sensitive to the unique circumstances associated with the
housing market boom in the early 2000s and will not likely be generalizable to today’s market
conditions. That is not to say that the results of this study are not important or will not matter
going forward. Rather, the findings from this analysis may be most impactful when used by
policy makers and local governments to extend discussions regarding the long-run impacts of
government mandated land-use regulations on housing markets.
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Table 21: The Impact of Regulation on the Percentage of High-Cost Loan Originations:
Regulation Index Constructed as an Additive Index
Dependent Variable

RegIndex
PerBlackHH
PerHispanicHH
OwnHH_PerPov
Median_Income
PerPop65pls
PerBach
PerDev
Population
PriceAppr02-04
Coastal_Distance
PerIncreaseSales
MedianPrice
OwnOcc
Fort Myers-Cape Coral
Fort Walton Beach

%SubPrime Originations
coefficient
robust std. errors
0.578**
0.271
0.196***
0.049
0.067*
0.035
0.319
0.240
1.79E-05
8.50E-05
-0.099*
0.058
-0.922***
0.160
-0.071**
0.035
2.4E-04*
1.38E-05
0.486*
0.2868
-4.36E-07
2.76E-07
0.020*
0.011
-7.55E-07
1.72E-06
-0.013
0.060
8.234***
2.611
-2.438
2.864
-3.134

3.568

-1.133
15.973***
-4.346*
2.125
4.036*
-2.877
5.569
-5.403
5.799
-3.621*
-2.205

3.944
4.789
2.307
2.518
2.323
5.495
3.652
3.384
4.934
2.006
2.244

3.854

5.168

Tampa- St. Petersburg Clearwater
West Palm Beach

5.950**
1.934

2.976
2.687

constant

21.224*

9.971

Gainesville
Jacksonville
Lakeland-Winter Haven
Melbourne-Titusville-Palm Bay
Miami-Fort Lauderdale
Naples
Ocala
Orlando
Panama City
Pensacola
Punta Gorda
Sarasota
Tallahassee

MSA Fixed Effects
Number of Obsesrvations
r-squared

Yes

%SubPrime Originations
coefficient
robust std. errors
0.451
0.325
.235***
0.054
0.1329**
0.039
0.284
0.292
1.18E-04
1.00E-04
-0.027
0.071
-1.018***
0.174
-0.100*
0.040
3.9E-04**
1.40E-05
0.071
0.093
-6.56E-07
1.71E-06
0.012
0.010
-2.42E-06
1.59E-06
-0.039
0.065

29.2204***

5.747
No

169

169

0.751

0.646

* p<0.10, **p<.05, ***p<.01
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Table 22: The Impact of Regulation on the Percentage of High-Cost Loan Originations:
Regulation Index Constructed using Principal Components Analysis
Dependent Variable: % of High-Cost Loan Originations
Number of Components Retained

PerBlackHH
PerHispanicHH
OwnHH_PerPov
Median_Income
PerPop65pls
PerBach
PerDev
Population
PriceAppr02-04
Coastal_Distance
PerIncreaseSales
MedianPrice
OwnOcc
Fort Myers-Cape Coral
Fort Walton Beach
Gainesville
Jacksonville
Lakeland-Winter Haven
Melbourne-Titusville-Palm Bay
Miami-Fort Lauderdale
Naples
Ocala
Orlando
Panama City
Pensacola
Punta Gorda
Sarasota
Tallahassee
Tampa- St. Petersburg Clearwater
West Palm Beach
Environmental Index (Comp 1)
Density Index (Comp 2)
Number of Obsesrvations
r-squared

coefficient
0.198***
0.064*
0.264
0.000
-0.103*
-0.930***
-0.065*
2.56E-04*
0.038***
-4.87E-06*
0.031
-7.55E-06
-0.020
7.502**
-0.961
-6.774**

1
robust std. errors
0.051
0.037
0.245
0.000
0.056
0.131
0.033
1.38E-04
0.009
2.77E-06
0.232
1.21E-06
0.019
3.242
2.879
2.808

coefficient
0.207***
0.066*
0.257
0.000
-0.105*
-0.943***
-0.070**
2.37E-04*
0.037***
-4.90E-06*
0.061
-7.50E-06
-0.018
7.339**
-1.436
-6.447**

2
robust std. errors
5.190
0.037
0.246
0.000
0.057
0.130
0.033
1.42E-04
0.009
2.72E-06
0.237
1.23E-06
0.017
3.208
2.801
2.735

-4.504

2.741

-4.618

2.884

9.498***
-0.839
4.556
4.270
-7.334**
7.302*
1.329
-5.094
2.451
-1.534
-2.439
5.769
3.475
1.146**

2.393
2.041
3.857
3.950
3.764
4.295
2.498
3.398
3.751
2.300
2.432
3.062
2.204
0.4775

9.320***
-0.645
4.487
3.231
-7.484*
7.192*
0.946
-4.621
1.884
-1.397
-2.099
5.747*
3.552
1.210**
0.705

2.321
2.024
3.737
3.927
3.841
4.345
2.443
3.189
3.650
2.328
2.486
3.016
2.197
0.488
0.439

169

169

0.780

0.776

* p<0.10, **p<.05, ***p<.01
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Table 23: The Impact of Regulation on the Percentage of High-Cost Loan Originations:
Regulation Index Constructed using Lubotsky-Wittnberg “Ad-Hoc” Method
Dependent Variable: % of High-Cost Loan Originations

PerBlackHH
PerHispanicHH
OwnHH_PerPov
Median_Income
PerPop65pls
PerBach
PerDev
Population
PriceAppr02-04
Coastal_Distance
PerIncreaseSales
MedianPrice
OwnOcc
Fort Myers-Cape Coral
Fort Walton Beach
Gainesville
Jacksonville
Lakeland-Winter Haven
Melbourne-Titusville-Palm Bay
Miami-Fort Lauderdale
Naples
Ocala
Orlando
Panama City
Pensacola
Punta Gorda
Sarasota
Tallahassee
Tampa- St. Petersburg Clearwater
West Palm Beach
Post-Hoc Regulatory Index

Coefficient
21.520***
0.056
22.613
2.11E-04
-0.097
-0.921***
-0.068**
2.54E-04***
0.038***
-4.3E-07
0.062
-8.38E-06
-0.018

Robust std. errors
5.059
0.038
24.338
6.02E-04
0.059
0.123
0.033
1.43E-04
0.008
2.61E-06
0.015
1.35E-06
0.017

7.392*
-0.729
-5.693**
-3.611

4.096
2.841
2.655
2.818

8.893***
-0.128
4.939
2.027
-3.319
6.391**
-7.239
5.074
-1.216
-0.759
4.157
3.581

2.175
2.053
3.684
3.562
2.823
2.790
4.255
2.966
2.556
2.356
2.138
3.746

1.228
8.361***

2.358
2.750
169
0.79

Number of Obsesrvations
r-squared
* p<0.10, **p<.05, ***p<.01
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Conclusion
Documented studies have shown the importance of demographics, market conditions,
consumer (demand-side) expectations and preferences, unemployment, and loan structures on
subprime loan originations.66 While these issues certainly impact the percentages of subprime
loan originations within an area, there are obviously still more pieces to the puzzle. One
valuable, and largely unexamined piece, may be the impact that land-use regulations have on the
incidence of high-risk loans.
Consistent with conventional wisdom, the empirical results of this analysis find that
increased land-use regulations play a significant role in determining the percentage of high-cost
loans within a jurisdiction. The results suggest that highly regulated areas experienced additional
subprime loan originations, after controlling for demographics and housing supply constraints.
Additionally, this analysis finds that increased educational attainment and being of retirement
age (65+) is associated with a decreased likelihood of obtaining high-cost loans. Also, I find that
African-Americans and Hispanics are more likely than whites to seek such loans. These final
findings are consistent with the current housing literature.
Clearly, a high incidence of sub-prime loans can contribute to a potential boom-andcrash. Thus, knowing that the presence of strict land-use regulations can have a positive impact
on the supply and demand of high-risk loans is valuable information for policy makers and local
governments. However, given the subprime loan data used in this analysis originated between
the years 2005 and 2006, the peak of the housing market bubble, it is not likely that the results
from this analysis will be generalizable to other markets. As such, the findings from this analysis
may be most impactful when used by policy makers and local governments to extend discussions
regarding the long-run impacts of government mandated land-use regulations on housing
markets.

66

Mian and Sufi (2008) show that zip codes where previously constrained borrowers subsequently received
mortgage credit had higher rates of house price appreciation. Mayer and Sinai (2007) demonstrate that metropolitan
areas with higher subprime originations had greater “excess” appreciation in price-to-rent ratios above fundamental
values.
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There are clear limitations to this study. Most notably, there may be an endogeneity
problem relating to the dependent and independent variables of interest. Specifically, it may be
the case that a high incidence of high-risk loans may prompt jurisdictions to impose land-use
regulations with the hope of deterring risky borrowers from joining their neighborhood. I
contend that strict land-use regulations are in fact attractive to risky potential home owners and
lending institutions.

If homeowners and lenders perceive highly regulated areas as being

representative of more exclusive and elite living areas, which will likely experience rapid
housing price appreciation, then homeowners may be more willing to accept and lenders more
willing to extend subprime loans in highly regulated areas. Clearly, further research should be
conducted using more recent (preferably time-series) data on high-risk loans in order to account
for such endogeneity.
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Chapter 4

CONCLUDING REMARKS
Over the past decade, the proportion of American households’ incomes allocated to
housing services has increased across socioeconomic and geographic strata, garnering the
attention of government agencies and academic researchers alike. While it can be argued that
some households—particularly those in the middle or upper class—may in part simply demand a
higher quality and quantity of housing services than they did previously (and are therefore
willingly allocating more of their incomes to housing), it is generally thought that many lowincome households are being forced to pay higher prices than they can afford for even basic
housing services. Empirical research has shown that variation in the price of housing is, in part,
due to geographic variations in local-level housing policies. It is the goal of this dissertation,
which is composed of three essays, to more acutely examine the impact of local government
land-use regulations on the housing market.
In the first essay, I provide an extensive literature review of prior research examining the
relationship between land-use regulations and housing markets. In addition, a historical review
describing the evolution of land-use regulations in Florida is provided. From this, it is evident
that Florida has an extremely complex set of regulatory laws that local governments must adhere
to; however, there is significant variation in the quantity and type of regulatory laws that have
materialized across local geographical areas.

Due to this variation, Florida provides a

particularly robust landscape for assessing the relationship between land-use regulations and
housing markets. The essay concludes with a brief overview of the regulatory data that was used
in this analysis.
The second essay of this dissertation investigates the determinants of rent-burdened
households in Florida.

Although there is a substantial body of empirical and descriptive

literature describing the effects of land-use regulations on housing prices, very little research has
been done on the determinants of the rental housing market. In this essay I address this void in
the literature by using a unique jurisdictional-level regulatory data set from the state of Florida.
An interesting component of this analysis is the measurement of the regulatory environment. I
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estimate the relationship between rent burdens and regulations using four unique econometric
methods, and compare the results. Results from the empirical models indicate that, consistent
with theory, rent burdens increase with more stringent land-use-regulations.
In an attempt to better understand the geographic variation in subprime loan originations
that arose during the early part of the decade, the third essay of this dissertation examines the
relationship between land-use regulations and subprime loan originations. This analysis differs
from other studies, as it utilizes jurisdictional-level regulatory data to define local market
conditions; most empirical studies have used national-level data sets to describe aggregated
characteristics of Metropolitan Statistical Areas (MSAs) across the United States. The results of
this analysis are consistent with the theory that increased land-use regulations may lead to
significantly larger proportions of the population taking out high-cost loans.
The empirical results contained in this dissertation have several implications for future
research. First, regarding the proportion of rent-burdened households within a jurisdiction, it is
evident that future research should not solely focus on the relationship between land-use
regulations and owner-occupied dwellings, but should also focus on the relationships within the
rental housing market. This is particularly relevant given the recent collapse of the housing
financial market, which has pushed many households back into the rental housing market.
Second, regarding the proportion of subprime loan originations, it is clear that more research
examining the relationship between land-use regulations and high-cost loan originations is
needed.

If the results from this dissertation apply to markets outside of Florida, then a

slackening of regulatory laws may help to stabilize local housing markets.
The research extensions described above require extensive and detailed datasets, which
may not be available in the immediate future. However, given the vast amount of attention that
media outlets and local governments have placed on these issues it is expected that, over time,
these datasets should become more widely available, allowing for additional analysis that will
further clarify the relationship between land-use regulations and housing markets.
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APPENDIX 1

DeVoe Moore Center 2006 Land Use Regulation Survey
Survey on Land-Use Policies and Practices in Florida
DATE
ADDRESS
Dear Municipal/County Government Planning Official,
I am thanking you in advance for your help in completing this brief survey on land-use
policies and practices in Florida. Our beloved state offers beautiful scenery, a high quality of life,
and increasing economic opportunities. We continue to lead the nation in the number of new jobs
created and are currently enjoying our lowest unemployment rates in over three decades. For
these and other reasons, Florida is a great place to live! It is, therefore, not surprising that we
have witnessed unprecedented levels of population growth over recent decades- with no signs of
slowing. Our expanding population means that land-use regulation is an important and
controversial issue within our great state. Local governments have already shown a great deal of
insight and innovation when it comes to growth management policies. Now is the time to
identify the types of best practices that will continue to help our state accommodate growth in
ways that protect our high standard of living, while still recognizing the importance of providing
housing opportunities to families of all income levels.
I am asking you to help facilitate a better understanding of this important issue by
providing information on the current land-use policies and practices that are employed within
your jurisdiction. A more detailed documentation of the regulatory landscape is a critical step
towards identifying best practices when it comes to land-use policy- a goal that I am confident
we all share. Let me assure you that all responses will be handled with complete and
uncompromised confidentiality. The survey was designed by a research team affiliated with the
DeVoe L. Moore Center at Florida State University and is being conducted by Oppenheim
Research Associates. Only summary results will be reported- your response will remain
anonymous. While we hope to get complete and accurate responses, your time is valuable. Please
feel free to provide your best estimates or consult colleagues for any information that is not
readily available to you.
Again, let me extend my sincere gratitude for your assistance. You will provide valuable
information that will help our concerned citizens, policymakers, affiliated research team, and
your colleagues better understand this important topic. Please use the stamped, self-addressed
envelope to return the survey as soon as possible. A summary of the results of this survey should
be available before the end of the year. Please check the box at the end of the survey if you
would like to be sent a copy of the results.
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Sincerely,

(Sponsorship dependant)
Name of Jurisdiction _________________________________________________
Your name _________________________________________________________
Employers Agency/Department name __________________________________
Your position _______________________________________________________
e-mail _____________________________
phone ________________________
1. Which of the following BEST describes your jurisdiction? [Check only one box]
[For questions 1 and 2 please define planning services as long-range planning & growth management
services such as; Comprehensive Planning, Future Land-Use Map Amendments, and major
Zoning/Rezoning decisions. Define permitting services as day-to-day “current planning” oversight services
such as; reviewing development proposals including requests for variances and exemptions, enforcing
building codes, negotiating with developers, and development permitting.]

 Planning and permitting services are performed by separate offices/departments or
by separate divisions within the same department.
 Planning and permitting services are performed by the same office/department.
 We primarily contract for planning services but have an in-house office/department
that provides permitting services.
 We primarily contract out for both planning and permitting services.
2. What is the approximate number of full-time staff employed by your jurisdiction that
provide: [Please count each full-time employee only once]
a. PLANNING services only ___________________
b. PERMITTING services only _________________
c. BOTH planning & permitting services ________
3. Does your jurisdiction routinely provide the opportunity for developers to schedule predevelopment meetings with planning staff prior to submitting a permit request or
preliminary platt?

Yes  No
4. Which of the following Land Use Management Techniques have been used by your
jurisdiction in the last 24 months? (Please check all that apply)
 Yes
 Yes
 Yes
 Yes
 Yes

 No
 No
 No
 No
 No

Mixed-Use Development
Historic District Ordinance
Tree Protection Ordinance
Severe slope regulation
Land Acquisition for Public Use
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 Yes  No
 Yes  No
 Yes  No
 Yes  No
 Yes  No

Incentive Zoning
Floodplain Zoning
Large Lot Zoning
Open Space Zoning
Performance Zoning

 Yes
 Yes
 Yes
 Yes
 Yes
 Yes

 No Zero Lot Line Housing
 Yes  No Form-Based Zoning
 No Transfer of Development Rights
 Yes  No Inclusionary Zoning
 No Conservation Subdivision Ordinance  Yes  No Cluster Development
 No Acquisition of Conservation Easements
 No Requirement of Natural Features Inventory
 No Impact Fees
If you do have impact fees, please indicate whether they come from:
 County-wide program only  Municipality specific program only  both

5. Assuming the demand for new residential development remains similar to the past 5
years, how does the amount of land in your jurisdiction currently zoned for residential
development compare to the amount that will be required to meet requests over the
next 5 years? [Please provide one response per row]
Single-family


far less than enough  less than enough

 about right  more than enough  far more than enough

Multi-family


far less than enough  less than enough

 about right  more than enough  far more than enough

Mixed-use


far less than enough  less than enough

 about right  more than enough  far more than enough

6. Of the undeveloped (but developable) land in your jurisdiction, approximately what
percentage, in terms of land area, is zoned for residential construction (including
mixed-use) on your current future land-use map? _____________%
7. Of the undeveloped land in your jurisdiction that is currently zoned to allow residential
construction, approximately what percentage (in terms of land area) could be used to
develop the following types of projects without obtaining a rezoning: [Please assume projects
meet all other regulatory requirements and please define multi-family to include duplexes, (triplexes, etc.),
townhouses, condominiums, and apartments]

Single-family detached LOW density (1-2 units per acre) ________________%
Single-family detached MEDIUM density (3-5 units per acre) ____________%
Single-family detached HIGH density (6+ units per acre) ________________%
Multi-family LOW density (10 or fewer units per acre) __________________%
Multi-family MEDIUM density (11-20 units per acre) ___________________%
Multi-family HIGH density (21 or more units per acre) __________________%
8. Approximately how many applications for projects involving new residential
development did your department RECEIVE over the last 12 months for:
[Please estimate if precise figures are not available]
Individual single-family home permit requests: _____________________________
All other residential projects (i.e., subdivisions and/or multi-family structures): ___________________

Of these applications, approximately how many were APPROVED?
Individual single-family home permit requests: _____________________________
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All other residential projects (i.e., subdivisions and/or multi-family structures): ___________________

Of the subdivisions and multi-family applications, approximately how many involved a
request for relief from the applicable zoning standards in the form of:
[For all but the last category, please assume NO change to the Comprehensive Plan is needed. Please fill in
each box and indicate 0 if no requests of a particular type were received/approved]
# Requests
Received

# Requests
Approved

Rezonings
Area or Requirement Variances (relief from minimum lot
size, frontage, setback, or other specific requirement)
Special Exception or Conditional Use
Request for DRI Amendment
Change of Future Land-Use Map
9. Does your jurisdiction currently have any of the following mapped-boundary
restrictions on residential development? [Please check all boundaries that apply and select one of the
3 choices to the right for each checked item]
If present, exemptions/modifications are given:
 Never  Infrequently  Frequently
 Never  Infrequently  Frequently
 Never  Infrequently  Frequently
 Never  Infrequently  Frequently

 Urban Services Area/Boundary
 Urban Growth Boundary
 Greenbelt
 Rural Protection Line

10. Compared to 5 years ago, how frequently are each of the following types of requests
currently approved? [Assume no change to the Comprehensive Plan is needed.]
Rezonings

 far more often

 more often

 about the same

 less often

 far less often

 less often

 far less often

 about the same

 less often

 far less often

 about the same

 less often

 far less often

Area or Requirement Variance

 far more often

 more often

 about the same

Special Exception or Conditional Use

 far more often

 more often

Request for DRI amendment

 far more often

 more often

11. Assuming no change to the Comprehensive Plan is needed, what is the average time
period required to process requests for:
Rezonings

 less than 1 month

 1-2 months

Area or Requirement Variance

 less than 1 month

 1-2 months

 3-4 months

 5-8 months

 over 8 months

 3-4 months

 5-8 months

 over 8 months

 5-8 months

 over 8 months

Special Exception or Conditional Use

 less than 1 month

 1-2 months

 3-4 months
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Request for DRI amendment

 less than 1 month

 1-2 months

 3-4 months

 5-8 months

 over 8 months

12. For each type of residential development, what is the typical amount of time between
initial submission of the preliminary platt and the issuance of final project approval
(not building permit) for developing:
[Assume proper zoning is in place and other regulatory requirements are met. Check one box per row.]
[Single-family & mixed-use]

Less than 50 single-family units

 less than 3 months

 3-6 months

51-200 single-family units

 less than 3 months

 3-6 months

Over 200 single-family units

 less than 3 months

 3-6 months

 7-12 months

 13-24 months

 over 2 years

 7-12 months

 13-24 months

 over 2 years

 7-12 months

 13-24 months

 over 2 years

Mixed-use development (average size for your community)

 less than 3 months

 3-6 months

 7-12 months
 13-24 months
[Multi-family development]

Less than 50 multi-family units

less than 3 months

 3-6 months

51-200 multi-family units

 less than 3 months

 3-6 months

Over 200 multi-family units

 less than 3 months

 3-6 months

 over 2 years

 7-12 months

 13-24 months

 over 2 years

 7-12 months

 13-24 months

 over 2 years

 7-12 months

 13-24 months

 over 2 years

13. When delays cause approval to take significantly longer than the times reported in
question 12, how often are each of the following factors causes of the delay?
Frequently

Outside agency review (transportation, health, etc)



Review by final decision-making body



Public hearings



Review by County Board of Commissioners



Concurrency related issues



Comprehensive plan review cycle



Unusual site or project characteristics



Mid-project change in plans by the developer




Inadequate/incorrect information provided by the
developer
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Sometimes

Rarely

Never



Developer takes longer than expected to submit
follow-up forms & information

14. Please indicate how frequently each of the following agencies/commissions participates
in the subdivision review process (when they are NOT the final approval body): [Assume
all categories refer to LOCAL agencies unless otherwise specified and use the N/A category to indicate
agencies that are not present within your jurisdiction.]
Frequently

Environmental Board





Fire Department



Sewerage authority



School board
Transportation Department
Metropolitan Planning
Organization
Community design review
board





Rarely

Never

N/A



Health department



Sometimes






Parks & Recreation



Planning Board (LOCAL)



Regional Planning Council
Zoning Board of Appeals



County Commission



City Commission



Neighboring governments



15. Which of the following could a developer of a residential subdivision project provide to
receive DENSITY BONUSES (permission to develop at higher than otherwise allowable
density levels) in your jurisdiction? [Check all that apply]
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 Parks/Recreation Facilities
 Affordable Housing
 Public Land Dedication
 Design Amenities (on or off-site)
 Transfer of Development Rights
 Retail Activity at Street Level

 Mixed-Use development
 Historic Preservation
 Open space or common areas
 Day Care Centers
 Mass transit centers
 N/A: our jurisdiction does not offer density bonuses

16. How frequently are each of the following aspects of the development approval process a
source of negotiation between the developer and the local government?
[Please check one box per row AND respond to the Yes/No question that follows]
Frequency of
Negotiation

On average, do
negotiations
lead to delays
of at least one
month?

frequently

sometimes

rarely

Never



Streetscape (roadside landscaping)
Site Design/Building Design

 Yes

 No

 Yes

 No

 Yes

 No

Sidewalks/gutters/curbs



 Yes

 No

School concurrency



 Yes

 No

 Yes

 No

Transportation concurrency
Water or sewer concurrency



 Yes

 No

Storm sewers



 Yes

 No

Off-site transportation improvements



 Yes

 No

Developer Agreements



 Yes

 No

Parking Facilities



 Yes

 No

Open Space



 Yes

 No

Environmental Mitigation



 Yes

 No

 Yes

 No

Land Dedication (for parks/schools)
Fees in lieu of Land Dedication



 Yes

 No

Impact Fee Payments



 Yes

 No

17. Please indicate the extent to which each of the following factors acts as a constraint
upon the rate of residential development in your jurisdiction.
[using a scale of 1 (factor does not constrain development at all) to 5 (factor is a severe constraint)]
No Constraint
Severe Constraint

Physical availability of undeveloped land
Market availability of undeveloped land
Regulated Wetland

1
1
1
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2
2
2

3
3
3

4
4
4

5
5
5

Soil Conditions
Endangered species habitat
Water/Lake Protection regulations
Coastal High Hazard Areas
Insufficient Water Supply
Insufficient Sewage treatment capacity
Transportation Capacity/Concurrency
School Capacity/Concurrency
Steep Slopes
Cost of Additional Infrastructure
Zoning Regulations
Density Limits
Impact Fees
Building Permit Approval Delays
Subdivision Approval Delays
Local resident “NIMBY” opposition
City/County Commission opposition

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

18. Does your jurisdiction have review standards that apply to manufactured and/or
modular housing?

Yes  No
19. What percentage of new residential development over the past 24 months has been
manufactured/modular housing? [Please provide your best estimate]
 None
 1%-5%
 6%-10%
 11%-20%  more than 20%
20. Are there minimum lot-size requirements for manufactured/modular housing?
 Yes  No

If yes, what is the minimum lot size? ___________ _ __acres

21. Does your jurisdiction have a Planned Unit Development (PUD) or Planned Residential
Development (PRD) Ordinance?

Yes  No
If YES, approximately what percentage of your jurisdictions residential development over the past 24
months has been built under this ordinance? _________________%

22. Do you have a Traditional Neighborhood Development Ordinance? 
Yes  No
If YES, approximately what percentage of your jurisdictions residential development over the past 24
months has been built under this ordinance? ________________%
If NO, does your jurisdiction use any form of positive incentives to encourage the development of
Traditional Neighborhood Developments?  Yes  No

23. At any point in time over the past 5 years has there been a moratorium on new
residential building permits or subdivision approvals? 
Yes  No
If YES, is the moratorium still currently in place?
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 Yes  No

24. Does your jurisdiction use any of the following incentives/polices to encourage builders
to develop affordable housing? [Check all that apply]
 Residential density bonuses are given to market-rate developers who agree to provide a certain
percentage of affordable housing units.
 Expedited permitting is provided for market-rate developers who agree to provide a certain percentage
of affordable housing units.
 Expedited permitting is provided for developers of affordable housing projects.
 We waive/reduce concurrency requirements for affordable housing units.
 We work with the public housing authority to build new affordable housing and/or substantially
rehabilitate existing uninhabitable units.
 We have adopted an ordinance providing for waivers of some permitting and/or development impact
fees on affordable housing projects.
If the box directly above is checked, approximately what percentage of the time do developers of affordable housing
projects have these fees waived?____________%

25. How frequently do government officials in your county informally (off record) share
information with each other regarding specific developments/developers?
 Sometimes

Frequently

 Infrequently

 Never

26. What responsibilities (other than paying all applicable fees) would a residential
developer typically have?
Public Land Dedication for either parks or schools: 
Yes No
If Yes, are there fees in lieu of dedication as an alternative? Yes No Avg. fee per acre $_____
Provision of public facilities by developer:



Yes

No

If yes, please indicate what types of facilities: (check all that apply)

 Off-site sewerage facility improvements
 On-site storm drainage improvements
 Off-site storm drainage improvements

 Sewer Mains
 Fire Hydrants
 Water mains

27. For each of the following services affected by concurrency review, please provide the
“level of service” standard and timing for provision of services.

Service

Standard

[units]

Timing for Provision
of Services
At or before issuance
of the Development
Order (DO)

Water
Sewage

_________
_________

gallons/day per capita
gallons/day per capita
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After issuance of
the DO but
before Cert. of
Occupancy




After issuance
of Certificate
of Occupancy

Parks

_________

Solid waste
Storm water
Transportati
on (major
arterial)

_________
_________
_________

acres/1,000 residents



pounds/day per capita



year frequency 24-hr
duration storm event



scale from A-F



28. Please provide your best estimate of the cost per square foot of physical home
construction (excluding the cost of land) in your jurisdiction for the following categories
of homes:
Economy Quality Homes:
Average Quality Homes:
High Quality Homes:
Average Quality Multi-family Homes:

$_______________ per square foot
$_______________ per square foot
$_______________ per square foot
$_______________ per square foot

29. PLEASE ATTACH a copy of your jurisdiction’s residential development and
permitting FEE SCHEDULE(S) along with your response to this survey.
OR please indicate a website at which your fee schedules can be found:
________________________________________________________________________________

Please check this box if you would like to be sent a copy of the survey results. 
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APPENDIX 2

DeVoe Moore Center 2001 Land Use Regulation Survey
on Land-Use Policies and Practices in Florida
Land Use Planning Survey 2001

1.

In considering the last five years, how controversial would you say residential development issues are in
your jurisdiction? Please circle the number preceding one of the following.

2.

1

NOT AT ALL CONTOVERSIAL

2

SOMETIMES CONTROVERSIAL

3

OFTEN CONTROVERSIAL

4

ALMOST ALWAYS CONTROVERSIAL

Which of the following LAND USE MANAGEMENT TECHNIQUES (if any) has been used by your
jurisdiction in the last two years? Circle the numbers preceding all that apply.
1

CLUSTER DEVELOPMENT

2

DENSITY BONUS

3

ENTERPRISE ZONES

4

FARMLAND PRESERVATION

5

FLOODPLAIN ZONING

6

HISTORIC DISTRICT ORDINANCE

7

IMPACT FEES

8

LAND ACQUISTION

9

LAND BANKING

10 LARGE LOT ZONING
11 MIXED-USE DEVELOPMENT
12 OPEN SPACE ZONING
13 OVERLAY ZONES
14 PERFORMANCE ZONING
15 PLANNED UNIT DEVELOPMENT
16 POPULATION/BUILDING CAPS
17 PROPERTY TAX ABATEMENT
18 PROVISION OF PUBLIC FACILITIES BY DEVELOPERS
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19 PUBLIC LAND DEDICATION
20 TAX INCENTIVES TO PRESERVE AGRICULTURAL USE
21 MANDATORY TRANSFER OF DEVELOPMENT RIGHTS
22 VOLUNTARY TRANSFER OF DEVELOPMENT RIGHTS
23 URBAN SERVICE BOUNDARIES
24 ZERO LOT LINE HOUSING
25 ZONING TO PRESERVE ENVIRONMENTALLY SENSITIVE AREAS
26 TRANSIT ORIENTED DEVELOPMENT
27 OTHER (SPECIFY) __________________________3.

Does your jurisdiction impose IMPACT FEES on

new development?
1

NO

IF YOU DO NOT IMPOSE IMPACT FEES, SKIP TO QUESTION 7.

2

YES

4.

When were impact fees adopted for the first time in your jurisdiction?
________ (YEAR)

5.

6.

What types of impact fees are currently charged by your jurisdiction? Circle all that apply.
1

PARKS AND RECREATION

2

SCHOOLS

3

SEWAGE

4

STORMWATER FACILITIES

5

TRANSPORTATION FACILITIES

6

WATER SUPPLY

7

OTHER(S) (SPECIFY) _____________________

Has the number of government services covered by impact fees changed in your jurisdiction
during the last five years? Circle the one that best applies.

.

1

LARGE INCREASE

2

SMALL INCREASE

3

NO CHANGE

4

SMALL DECREASE

5

LARGE DECREASE

7. If your jurisdiction uses DENSITY BONUSES or INCENTIVE ZONING, what types of
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facilities/services are provided by developers? Circle the numbers preceding all that apply.

7
8.

.

1

PARKS AND RECREATION

2

DAY CARE CENTERS

3

LOW INCOME HOUSING

4

HISTORIC PRESERVATION

5

JOB TRAINING

6

RETAIL ACTIVITY AT STREET LEVEL

OTHER(S) (SPECIFY)_________________
Which of the following, if any, has been used to promote AFFORDABLE HOUSING production? Circle
the numbers preceding all that apply.

9.

1

DIRECT CONSTRUCTION BY YOUR JURISDICTION

2

REGIONAL CONTRIBUTION AGREEMENT

3

DENSITY BONUS

4

REHABILITATION

5

OTHER (SPECIFY) __________________

What percentage of the following requests were approved during the past 12 months? (Circle the range
that best applies)
VARIANCES
USE PERMITS

10.

CONDITIONAL
DECISIONS

UPZONING
DECISIONS

DOWNZONING

(Higher Density)

(Lower Density)

0-20%

0-20%

0-20%

0-20%

21-40%

21-40%

21-40%

21-40%

41-60%

41-60%

41-60%

41-60%

61-80%

61-80%

61-80%

61-80%

81-100%

81-100%

81-100%

81-100%

In your jurisdiction, what is the minimum size (in acres and population) of development projects that
require the preparation of environmental impact assessments?
________________ (ACRES) and _________________ (POPULATION)

11. If your jurisdiction has a policy that limits the total number of permits issued in a given year, circle all
the types of permits that this policy is applied to.
1

ALL BUILDING PERMITS

2

SINGLE-FAMILY HOUSING

3

MULTI-FAMILY HOUSING

4

OTHER (SPECIFY) _______________________

12. Has your jurisdiction imposed a moratorium on growth in the last two years?
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NO, OUR JURISDICTION DOES NOT HAVE SUCH
NO, OUR JURISDICTION HAS SUCH POWERS BUT CHOSE NOT TO USE THEM
YES
13. If yes, what is/was the length of the most recent moratorium?
_________ (MONTHS)
14. Does the jurisdiction provide one-stop permit issuance for new development?
1

NO

2

YES

15. In thinking about the last five years, would you say that the TIME required to complete the review of
residential projects in your jurisdiction has:
1

DECREASED

2

STAYED THE SAME

3

INCREASED

4

INCREASED SUBSTANTIALLY

4
16. Please review the following list of issues and circle the number that you feel best describes the extent to
which each issue is a priority in your community. (“1” being LOW PRIORITY problem, “5” being HIGH
PRIORITY problem).
LOW----------------------------------HIGH
1

SUPPLY OF LAND FOR RESIDENTIAL USE

1

2

3

4

5

2

SEWER CAPACITY LIMITS

1

2

3

4

5

3

WASTEWATER TREATMENT FACILITY
CAPACITY

1

2

3

4

5

4

SCHOOL CROWDING

1

2

3

4

5

5

INSUFFICIENT WATER SUPPLY

1

2

3

4

5

6

URBAN SPRAWL

1

2

3

4

5

7

INSUFFICIENT LOW INCOME HOUSING

1

2

3

4

5

17. What influence has the adoption of Land Development Regulations had on the following issues? (“1”
being LARGE DECREASE, and “5” being LARGE INCREASE):
DECREASE-------------------------------INCREASE
1

URBAN SPRAWL

1

2

3

4

5

2

AFFORDABLE HOUSING UNITS

1

2

3

4

5

3

NUMBER OF NEW RESIDENTIAL UNITS

1

2

3

4

5

4

NUMBER OF NEW NON-RESIDENTIAL
UNITS

1

2

3

4

5
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18. How long would you estimate is the average processing time necessary for new development applications
from formal application to formal approval, assuming application meets all regulatory requirements?
1

SINGLE FAMILY HOUSING _____________ (MONTHS)

2

MULTI-FAMILY DWELLINGS ______________ (MONTHS)

3

COMMERCIAL _____________ (MONTHS)

4

INDUSTRIAL _____________ (MONTHS)

19. How many times in the last 24 months has your jurisdiction offered Tax Abatements?
1

0

2

1-5

3

6-10

4

MORE THAN 10

20. How many times in the last 24 months has your jurisdiction offered Impact Fee Waivers?
1

0

2

1-5

3

6-10

4

MORE THAN 10

21. If your jurisdiction used any of the following REGULATORY POLICIES in the last 5 years, how do you
rate the stringency of enforcement compared to other communities in the state? Please use the following to
rate each of the regulatory policies with 1= NOT ENFORCED, 2= WEAK, 3=MODERATE, 4=STRINGENT
and 5= VERY STRINGENT):
NOT ENFORCED---------------------VERY STRINGENT
1

PERMITTED LAND USES

1

2

3

4

5

2

DENSITY OF LAND USE

1

2

3

4

5

3

SETBACKS

1

2

3

4

5

4

SITE REVIEW

1

2

3

4

5

5

SPECIAL STUDY/IMPACT ASSESSMENT

1

2

3

4

5

6

BUILDING STANDARDS

1

2

3

4

5

7

MANDATORY REAL ESTATE
HAZARD DISCLOSURE

1

2

3

4

5

RETROFITTING OF PRIVATE
STRUCTURES

1

2

3

4

5

8
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22. Does your jurisdiction have a separate capital improvements plan?
1

NO

2

YES

23. If your jurisdiction has a separate CAPITAL IMPROVEMENTS PLAN, are capital improvements and
public works projects used to control the rate or location of residential development in your jurisdiction?
1

NO

2

YES

24. In general, to what extent is there coordination between the separate departments in the jurisdiction on
planning and development issues? Please circle the response below that best applies.
1

ALMOST NO COORDINATION

2

LOW LEVEL OF COORDINATION

3

MODERATE LEVEL OF COORDINATION

4

HIGH LEVEL OF COORDINATION

25. To what extent do economic development and growth management policy goals conflict in your
jurisdiction?
1

NOT IN CONFLICT

2

SOMEWHAT IN CONFLICT

3

IN CONFLICT

26. To what extent is there competition with neighboring communities to attract economic growth?
1

NO COMPETITION

2

SOME COMPETITION

3

STRONG COMPETITION

27. In general, what is the level of coordination between your jurisdiction and adjacent jurisdictions in the
implementation of the comprehensive plan?
1

NO COORDINATION

2

LOW LEVEL OF COORDINATION

3

MODERATE LEVEL OF COORDINATION

4

HIGH LEVEL OF COORDINATION
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28. Regarding your jurisdiction’s GROWTH MANAGEMENT GOALS, how supportive are the following
individuals or groups? Circle the number corresponding to your assessment, where
1 = Strongly Oppose 2 = Moderately Oppose 3 = Neutral 4 = Moderately Support 5 = Strongly Support.
OPPOSE----------------------------------------SUPPORT
1

COUNTY DEPARTMENT HEADS

1

2

3

4

5

2

COUNTY COMMISSION/LEGISLATURE

1

2

3

4

5

3

COUNTY MANAGER (IF APPLICABLE)

1

2

3

4

5

4

CITY GOVERNMENT OFFICIALS

1

2

3

4

5

5

CHAMBER OF COMMERCE

1

2

3

4

5

6

NEIGHBORHOOD ORGANIZATIONS

1

2

3

4

5

7

ENVIRONMENTAL GROUPS

1

2

3

4

5

8

REAL ESTATE DEVLOPERS

1

2

3

4

5

9

HOMEOWNERS ASSOCIATION

1

2

3

4

5

10 LOCAL BUSINESSES

1

2

3

4

5

11 THE MEDIA

1

2

3

4

5

12 GENERAL PUBLIC

1

2

3

4

5

29. How supportive of ECONOMIC DEVELOPMENT are the following individuals or groups? Circle the
number corresponding to your assessment? Circle the number corresponding to your assessment, where 1 =
Strongly Oppose, 2 = Moderately Oppose, 3 = Neutral, 4 = Moderately Support, and 5 = Strongly Support.
OPPOSE----------------------------------------SUPPORT
1

COUNTY DEPARTMENT HEADS

1

2

3

4

5

2

COUNTY COMMISSION/LEGISLATURE

1

2

3

4

5

3

COUNTY MANAGER (IF APPLICABLE)

1

2

3

4

5

4

CITY GOVERNMENT OFFICIALS

1

2

3

4

5

5

CHAMBER OF COMMERCE

1

2

3

4

5

6

NEIGHBORHOOD ORGANIZATIONS

1

2

3

4

5

7

ENVIRONMENTAL GROUPS

1

2

3

4

5

8

REAL ESTATE DEVLOPERS

1

2

3

4

5

9

HOMEOWNERS ASSOCIATION

1

2

3

4

5

10 LOCAL BUSINESSES

1

2

3

4

5

11 THE MEDIA

1

2

3

4

5

12 GENERAL PUBLIC

1

2

3

4

5

30. Which of the following do you believe describes the influence of residential development issues on your
jurisdiction’s elections?
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1

GROWTH ISSUES HARDLY EVER AFFECT LOCAL ELECTIONS

2

THERE HAVE BEEN A FEW TIMES WHEN GROWTH ISSUES HAVE AFFECTED THE
OUTCOMES OF THE LOCAL ELECTIONS

3

LOCAL GROWTH ISSUES HAVE OFTEN BEEN INFLUENTIAL IN AFFECTING THE
OUTCOMES OF LOCAL ELECTIONS

31. When adopting the comprehensive plan, the County Legislature / Board of Commissioners considered
the impact of the comprehensive plan on neighboring cities and counties.
1

STRONGLY DISAGREE

2

DISAGREE

3

NEUTRAL

4

AGREE

5

STRONGLY AGREE

32. Our jurisdiction uses SANCTIONS/PENALTIES to achieve compliance with the land use regulations.
1

STRONGLY DISAGREE

2

DISAGREE

3

NEUTRAL

4

AGREE

5

STRONGLY AGREE

33. The implementation of the comprehensive plan has affected the level of the following items. Please
indicate your assessment by circling the appropriate number where 1=Strongly Disagree, 2=Disagree,
3=Neutral, 4=Agree, and 5=Strongly Agree.
STRONGLY
STRONGLY
DISAGREE--------------------------------------------AGREE
1
2
3
4
5

1

FEES

2

PROPERTY TAXES

1

2

3

4

5

3

BORROWING

1

2

3

4

5

4

PUBLIC ENTERPRISES

1

2

3

4

5

34. Does your jurisdiction have ENVIRONMENTALLY SENSITIVE LANDS?
1

NO

IF YOU DO NOT HAVE ENVIRONMENTALLY SENSITIVE
LANDS, SKIP TO QUESTION 37.
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2

YES

35. If your jurisdiction uses any of the following REGULATORY TECHNIQUES in protecting
environmentally sensitive lands, how frequently have the following techniques been used in the
last 5 years? (where 1 = NEVER, 2 = OCCASIONALLY, and 3 = ALWAYS)
NEVER

OCCASIONALLY

ALWAYS

TRANSFER OF DEVELOPMENT
RIGHTS

1

2

3

ORDINANCE THAT LIMITS LAND
CLEARING

1

2

3

ORDINANCE PROTECTING
WETLANDS

1

2

3

MANDATORY SETBACK FROM
SHORE

1

2

3

5

EROSION CONTROL ORDINANCE

1

2

3

6

SUBMISSION CONTROL ORDINANCE 1

2

3

7

LARGE LOT ZONING

1

2

3

8

CLUSTER DEVELOPMENT

1

2

3

1
2
3
4

36. How frequently were the following NON-REGULATORY TECHNIQUES to protect
environmentally sensitive lands used in the last 5 years? (where 1 = NEVER, 2 =
OCCASIONALLY, and 3 = ALWAYS)
NEVER

OCCASIONALLY

ALWAYS

1

LAND ACQUISITION

1

2

3

2

VOLUNTARY AGREEMENTS WITH
LANDOWNERS

1

2

3

3

VOLUNTARY MANGEMENT PLUS

1

2

3

4

LANDOWNER INFORMATION

1

2

3

5

OTHER (SPECIFY) _______________

1

2

3

37. What role has the STATE GOVERNMENT played in influencing land use planning in your jurisdiction
in terms of: (Use a scale where 1 = VERY WEAK SUPPORT and 5 = VERY STRONG SUPPORT)
WEAK SUPPORT---------------STRONG SUPPORT
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1

DEFINING SPECIFIC GOALS

1

2

3

4

5

2

ESTABLISHING A
HIERARCHY OF GOALS

1

2

3

4

5

PROVIDING INCENTIVES
TO INDUCE COMPLIANCE

1

2

3

4

5

CREATING SANCTIONS TO
COERCE COMPLIANCE

1

2

3

4

5

3
4

38.

In the development of LDRs based on the comprehensive plan, the STATE GOVERNMENT has
provided support that is: (Use scale, 1= VERY WEAK, 5=VERY STRONG):
WEAK----------------------------------------STRONG
1

TECHNICAL ASSISTANCE 1

2

3

4

5

2

STAFF TRAINING

1

2

3

4

5

3

FINANCIAL ASSISTANCE

1

2

3

4

5

4

SUPPORT IN THE
DEVELOPMENT OF
DATABASES AND MAP

1

2

3

4

5

39. In the development of LDRs based on the comprehensive plan, the REGIONAL PLANNING
COMMISSION has provided support that is (Use scale):
WEAK------------------------------------------ STRONG
1 TECHNICAL ASSISTANCE 1

2

3

4

5

2 STAFF TRAINING

1

2

3

4

5

3 FINANCIAL ASSISTANCE

1

2

3

4

5

4 SUPPORT IN THE
DEVELOPMENT OF
DATABASES AND MAP

1

2

3

4

5

40. Has your jurisdiction been granted exemptions from the transportation concurrency requirement of the
state growth management mandate?
1

NO

2

YES

41. Which of the following best describes the planning office in your jurisdiction?
1

WE HAVE A SEPARATE, IN-HOUSE PLANNING DEPARTMENT/OFFICE

2

WE HAVE A SEPARATE, IN-HOUSE PLANNING DEPARTMENT/OFFICE, BUT WE
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3

PRIMARILY CONTRACT FOR THIS SERVICE
WE HAVE A PLANNING DEPARTMENT, BUT IT IS PART OF ANOTHER UNIT IN OUR
JURISDICTION

42. What is the approximate number of full-time planning and growth management personnel employed by
your jurisdiction at least 9 months a year? __________
A. How many full-time staff are devoted to reviewing development proposals, including standard or
routine proposals as well as requests for variances, amendments, exemptions, or other
departures from existing policies? __________

43. What is the government structure of your jurisdiction?
1

COUNCIL-MANAGER

2

MAYOR-COUNCIL

3

OTHER (specify) ________________

44. Date of comprehensive plan implementation by LAND DEVELOPMENT REGULATIONS (LDRs):
____________(MONTH) _________ (YEAR)

45. Which, if any, of the following techniques has the jurisdiction used to obtain CITIZEN INPUT into the
REVISION(S) OR AMENDMENTS TO THE COMPREHENSIVE PLAN? Circle all that were used.
1

APPOINTED ADVISORY GROUPS

2

PUBLIC HEARINGS

3

OPEN WORKSHOPS OR FORUMS

4

CITIZEN SURVEYS

5

OTHER (SPECIFY) ____________________________________________________
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Regulatory Index using 2001 Survey Data
The 2001 survey included respondents from municipalities within each of the 67 counties
in Florida, with approximately 69 percent of the 472 Florida jurisdictions responding.

As a

robustness test, data from the 2001 land-use regulation survey was used to construct an unweighted additive. I then run an OLS regression using the index in conjunction with the same set
of controls that were used in the regressions from chapter 2. This newly created index is similar,
but not identical to the additive index that is used in chapter 2. This is due to the fact that the
two surveys differ from one another. The following restrictiveness measures were used to create
the index.
Cluster Development: Indicator of whether a jurisdiction has or has implemented a “cluster
development” over the past two years (0 = no, 1 = yes)
Cluster development is the grouping of a particular development's residential
structures on a portion of the available land, reserving a significant amount of the
site as protected open space. The open space is permanently set aside and will not
be developed. Cluster developments restrict the number of units that can be built
on an area of land, which will limit housing supply and increase prices.
Large Lot Zoning: Indicator of whether a jurisdiction has or has implemented “large lot zoning”
over the past two years (0 = no, 1 = yes)

Large-lot zoning occurs when a minimum lot size is set (usually 1 to 160 acres)
with one residence per lot allowed. This directly imposes a cost to the developers,
as they are forced to build a specific quantity of units that is not likely profitmaximizing. In order to compensate for the price of these large lots, developers
may likely build large expensive homes on these sites. This not only imposes
costs to developers, but also limits the supply of housing, which raises prices.
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Open Space Zoning: Indicator of whether a jurisdiction has or has implemented “open space
zoning” over the past two years (0 = no, 1 = yes)
Open-space zoning generally refers to required spaces of undeveloped land or
water areas. It is also common for these types of ordinances to mandate that any
structure may only cover a maximum proportion of the parcel it is being built on.
For example, a jurisdiction may require that any residential structure built must
leave a minimum of 50 percent of the lot open. This limits the quantity of land
that can be developed on, which ultimately limits the supply of housing. This also
increases developers’ costs by raising the underlying value of the land and may
require developers to build structures that may not be profit-maximizing.

Population/Building Caps: Indicator of whether a jurisdiction has or has implemented a
“population/building caps” over the past two years (0 = no, 1 = yes).
Population caps place constraints on the number individuals who can live in an
area, while building caps generally limit the number of buildings that can be
constructed in a geographic area. These types of constraints will limit housing
supply and will likely increase housing prices. This is particularly problematic
for renters, as my renters reside in high-density multifamily establishments.

Environmental Protection Zoning: Indicator of whether a jurisdiction has or has implemented
“zoning to preserve environmentally sensitive areas” over the past two years (0 = no, 1 = yes).
This type of zoning prohibits developing areas that are recognized as having
significant environmental value. Typically builders must pay for a surveyor to
come access the area prior to building in areas with environmental protections
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laws. This not only adds additional monetary and time costs, but also may result
in extensive project delays, for both developers and builders.

Farmland Preservation: Indicator of whether a jurisdiction has used “farmland preservation”
requirements in the past two years (0 = no, 1 = yes)

Farmland preservation regulations are used to prevent development on
agricultural land. In general, they mandate that the holder of the easement has the
right to prevent development or improvements of the land for purposes other than
agricultural production. This limits the quantity of land that can be developed on,
which ultimately limits the supply of housing and will lead to increased prices.
Urban Service Boundaries: Indicator of whether a jurisdiction has used/implemented “urban
service boundaries” in the past two years (0 = no, 1 = yes).
An urban growth boundary, also called an urban service boundary, is an officially
adopted and mapped line beyond which the local or regional government does not
support development for a specified period of time. If the boundary does not
include enough land, the cost of residential and other development can be driven
up or development can be forced into nearby communities.
Mixed-Use Development: Indicator of whether a jurisdiction has used “mixed-use development
in the past two years (0 = no, 1 = yes).

Mixed-use development is the use of a building, set of buildings, or neighborhood
for more than one purpose. This generally means the land is zoned from some
combination of residential, commercial, industrial, office, institutional, or other
land uses. Mixed use development is often seen as a risky by many developers
and lending institutions because economic success requires that the many
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different uses all remain in business. Additionally, construction costs for mixeduse development generally exceed those for similarly sized, single-use buildings;
challenges include fire separations, sound attenuation, ventilation, and egress.
Due to these reasons, developers have little to no incentive to build high density
multi-family housing in areas zoned for mixed-use development.

Planned Unit Development: Indicator of whether a jurisdiction has a planned unit development
or planned residential development ordinance (0 = no, 1 = yes).

A Planned Unit Development (PUD) model incorporates both a diverse
infrastructure development plan as well as a regulatory process. A PUD is a
grouping of varied and compatible land uses, such as residential housing, open
spaces, commercial areas, and industrial parks, all within one contained
development or subdivision. Generally PUDs focus on providing their residents
with many amenities that are often-times not present in existing subdivisions. For
example, they often will include bike trails, open fields, a large club house and a
gym. The main problem with these types of communities is that they typically do
not incorporate any affordable housing units.

Even though multifamily

development is incorporated into the community, these units are either upscale
condos or townhomes, which generally rent for much more than a low-income
household could afford.

Hence, these types of development projects are

exclusionary towards most renter households.

Lengthy Approval Process: Indicator of whether a jurisdiction believes the time required to
complete the review of residential projects has increased in the past five years (0 = no, 1 = yes).

If developers incur extensive wait periods before hearing whether their project
request has been approved then they will incur significant time and monetary
costs and may choose to build in other areas.
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Growth Moratorium: Indicator of whether a jurisdiction has halted growth at any point
over the past two years (0 = no, 1 = yes).

A growth moratorium typically prohibits certain types of development in specific
area for a specified period of time. These types of constraints will likely limit
housing supply, which will increase housing prices.

For each of the 11 regulatory practices described above, a jurisdiction was assigned a value of 1
if they indicated the presence or use of each regulatory practice, and 0 otherwise. The values
were then aggregated to create the un-weighted additive index.

The resultant index,

RegIndex2001, is composed of discrete values ranging from 0 to 12 and has a mean value of
4.03. Table 21 displays the OLS regression results and the partial r-squared values when
RegIndex2001 is used. The standard errors reported in the table are robust to heteroskedasticity.
Overall, the model performs well and the majority of the parameter estimates are
consistent with theory. The parameter estimate on the regulatory index is significant at the 5
percent level, which suggests that a one-unit increase in the level of regulatory restrictiveness
causes the percentage of rent-burdened households to increase by 0.51 percent. This is slightly
lower than the 0.81 percentage increase that was estimated when data from the 2006 survey was
used to create the additive index. To achieve a clearer interpretation of this value, I examined
the effect of a one-standard-deviation increase in the regulatory index on the percentage of rentburdened households. This was done by setting all of the variables to their mean values and
estimating the percentage of rent-burdened households.

I then increased the regulatory

restrictiveness index by one-standard-deviation and repeated the procedure. The results suggest
that a one-standard-deviation increase in regulatory stringency increases the percentage of rentburdened households from 39.96 to 41.22 percent, a difference of 1.26 percent. This is slightly
lower than 1.96 percent difference that was estimated in chapter 2. This is not surprising given
the indexes are not identical and the 2006 survey enabled the construction of a variable that
specifically addressed multi-family restrictiveness.
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While the magnitude of the regulatory restrictiveness measure is slightly smaller when
the 2001 survey data is used, the results further fortify the belief that land-use regulations
increase the percentage of rent-burdened households across Florida Jurisdictions.
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Table 24: The Impact of Regulation on the Percentage of Rent-Burdened Households:
Regulation Index Constructed as an Additive Index using 2001 Survey Data
Dependent Variable: % of Rent-Burdened Households

RegIndex(2001)
MeanHHinc
FPI_NoHousing
PerBhh
PerRent
PerSer
PerPop65plus
CoastalDistance
MeanYrBlt
MeanRooms
PerBach
MeanRentHHinc
PerRentPov
PerDev
TotPop
PopDensity
PerCollege
Number of Jurisdictions
r-squared

Est. Coefficient

S.E. (Robust)

Partial r-squared†

0.515**
1.64E-04
0.434*
0.069
-0.114
0.211**
0.119*
-8.58E-09
0.217**
-1.565
0.185
-0.0001
0.379***
-0.046
-9.41E-06
6.87E-04
0.515**

0.255
6.46E-05
0.256
0.0448
0.069
0.097
0.0617
9.00E-09
0.094
1.569
0.115
9.62E-05
0.085
0.0312
1.17E-05
0.0001
0.255

2.292**
0.052
1.297
1.532*
1.747*
3.437***
2.265**
0.046
4.743***
0.817
1.874*
2.913**
12.816***
1.520*
0.174
0.052
0.562

215
0.3988

† expressed as a percentage.
*** p<0.01, ** p<0.05, * p<0.10
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