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ABSTRACT

A necessary condition for justifying a policy such as publicly provided or subsidized low-income
housing is that it has a real effect on recipients’ outcomes. In this paper, we examine one aspect of the
real effect of public or subsidized housing -- does it increase the housing stock? If subsidized housing
raises the quantity of occupied housing per capita, either more people are finding housing or they are
being housed less densely. On the other hand, if public or subsidized housing merely crowds out
equivalent-quality low-income housing that otherwise would have been provided by the private sector,
the housing policy may have little real effect on housing consumption. Using Census place-level data
from the decennial census and from the Department of Housing and Urban Development, we ask whether
places with more public and subsidized housing also have more total housing, after accounting for
housing demand. We find that government-financed units raise the total number of units in a Census
place, although on average three government-subsidized units displace two units that would otherwise
have been provided by the private market. There is less crowd out in more populous markets, and more
crowd out in places where there is less excess demand for public housing, as measured by the number
of government-financed units per eligible person. Tenant-based housing programs, such as Section 8
Certificates and Vouchers, seem to be more effective than project-based programs at targeting subsidized
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Through various leves of government, the U.S. spends a consderable sum subsidizing housing,
as much as $25 hillion in budget outlays on an annuaized basis. [Quigley (2000)] These subsidies
include both direct provision of housing services through public housing, and voucher programsthat am
to shoulder a portion of the cost of privately provided housing, such as Section 8 housing assstance.
Theimplicit rationale underlying both of these programsis thet, in the aasence of government
intervention, poor people would consume inadequate amounts of housing, either because the market
would ddliver too little that was sufficiently affordable or poor people would choose to consume too
much other goods. [Olsen (2001)]

In spite of the large expenditures on these programs, it isfar from obvious whether they have
any effect on whether families have their own housing units. It is possible, instead, that these programs
amply transfer resources to families that would be housed even in the programs absence. If so, one
might regard the programs as wasteful and ineffectud, athough such a conclusion would not necessarily
follow as subsidies might allow households to occupy better housing units. In this paper we ask whether
low-income housing subsidies satisfy a smple sufficient condition for effectudity: do they increase the
number of families housed in their own units or do they smply crowd-out privately-provided low-
income housing? In particular, if subsdized housing raises the quantity of occupied housing units per
capita, either more people are finding housing or they are being housed less densdly.

Using cross-sectiond data on total housing, subsidized housing, and population (and other
demand shifters) in 22,901 Census designated places, we find neither complete crowd out, nor that
subsidized housing isdl net new. We estimate that an additiond subsidized unit raises the tota number

of unitsin aplace by between 0.25 and 0.375 units. Lending credibility to the estimates, we find that



crowd out is smdler in markets with more excess demand for the existing public and subsidized housing
stock, measured as the number of families digible for subsidized housing per existing unit.

The impact of ether public or subsdized housing on the long-run housing stock depends on the
way that the housing is dlocated to families. If apublic unit or avoucher for usetoward aprivatdy
supplied unit is awarded to afamily that would otherwise not have purchased its own housing services,
then the unit will be a net addition to housing consumed and no crowd out will occur. Remaining
demand for private housng will not decline and in the case of a voucher an additiond private unit will be
built to replace the one rented by the subsidized family, presuming the long run supply of low income
housing iseadtic. On the other hand, if the public or subsdized unit is awarded to afamily that would
have purchased housing services in the absence of the program, then the program may have little effect
on the quantity of housing consumed. Indeed, consstent with their reported god's, voucher and
certificate-based programs seem to be doing a better job of targeting families who would not otherwise
consume their own unit. An additional housing unit provided through this mechaniam yieds 0.7 units of
net new housing while project- based housing generates less than 0.3 units of net new housing. If the
god of low-income housing programsis to house families that would otherwise not have their own units,
then resources should be targeted to places with more digible families relative to the existing stock of
government-financed units or distributed through programs with sufficient flexibility to alocate the
subsdiesto the neediest families.

Our inquiry isrelated to two strands of existing research. Firg, thisis one of many studies of
whether government programs crowd out private activity. To name but afew, other recent studies on
this basic topic include Cutler and Gruber (1996), on whether public insurance crowds out private

insurance, and Berry and Waldfogel (1999), on whether public radio broadcasting crowds out



commercid broadcasting. Two studies by Murray (1983, 1999) examine how public housing crowd
outs housing congiruction and the private housing stock.* Susin (forthcoming) finds that rent vouchers
lead to subgtantidly higher rents for unsubsidized low-income units. He attributes this result to higher
voucher-driven demand in the low-income segment of the housing market combined with alow dadticity
of supply of such housing. A low supply dadticity would imply that voucher units would substantidly
crowd out privately-provided low-income units, athough Susin does not test that proposition and does
not look at housing quantities. The second strand of research relating to this study is the literature on the
vaue of housing subsidiesto ther recipients. Studies such as Olsen (2000), Barton and Olsen (1983),
Murray (1978), and Currie and Y elowitz (2000) attempt to measure various benefits of subsdized
housing a the family level. The focus of our sudy isingtead on market-leve equilibrium. Using cross
sectiond data that we presume describe along run equilibrium, we ask how the equilibrium in the
private housing market responds to the extent of subsidized housing in amarket.?

This paper proceeds in four sections. First, we review the basic low-income housing subsidies
and lay out a ample framework for andyzing their effect. Second, we describe the data used in the
sudy. Third, we present evidence on the impact of public and subsidized housing on overdl housing

consumption. A brief concluson follows.

! Murray (1999) estimates avector autoregression on 27 years of the stock of public and private housing units. He
concludes that public housing units added to the total housing stock but moderate income subsidies did not.
Murray (1983) estimates atime series model on housing starts.

2 Sinceit takes some time for the private housing market to fully respond, we believe an equilibrium analysis, rather
than atime series analysis, is most appropriate.



|. Background and Mechanisms
1. Program Background

Housing subsidy programsfal into two basic categories. project- based and tenant-based.
Project-based programs, such as public housng and Section 236, supply public housing units. Tenant-
based programs, such as the Section 8 certificate and voucher program, give recipients aform of
assigtance to pay for some or dl of the rent for a private unit. While in many ways quite different, these
programs share the essentid feature that program administrators ration access to the program’ s housing.
That is, certain criteriamust be met to be digible for public housing, but not dl digible families recaive
public housing, and the most poorly housed families do not necessarily receive priority for public
housing. The key question for how both programs affect housing market equilibrium is whether the
families awarded housing under the programs would have dwelt in their own unitsin the absence of the
programs.

Public housing is not necessarily free housing. A family that meetsthe digibility criteria ill
needs to pay some rent, with an amount typicaly defined as a percent of family income. The primary
programs through which HUD provides public or subsidized housing dl require such a tenant
contribution.® The first program is Public and Indian Housing. Beginning in 1937, HUD has paid the
congtruction cogts, and more recently the operating costs not covered by tenant rents, of public housing
projects run by Public Housng Authorities (PHAS) or Indian Housing Authorities (IHAS). Tenants

currently are required to pay 30 percent of their incomes as rent.

% See Olsen (2001) and Quigley (2000) for excellent descriptions of theinstitutional details and history of public
housing.



Section 8 new congtruction and rehabilitation, in place from 1974 to 1983, subsidized private
developers to build new public housing or convert existing buildingsinto public housing. In addition,
tenants rent was subsdized by HUD with HUD covering the differentia in rents between what the
tenant is required to pay and the fair market rent in the area® As of 1983, no additiona units were
funded under this program, though funding was continued for existing obligations®

Over the last two decades, low income housing policy has shifted from public provison of
housing (public housing) toward a reliance on tenant-based assistance, such as vouchers.® Public
housing in the US was congtructed mainly in the 1960s and 1970s. As Poterba (1994) documents, new
public housing starts dowed from 24,000 units in 1980 to atrickle in the late 1980s (2,000 to 3,000
per year during 1985-1987). Project based assistance continues to comprise the mgority of public
housing units, but the growth in tenant- based ass stance is much more rapid.

The Section 8 Housing Assistance Program is HUD' s current tenant-based assistance program.
Eligible participants receive ether certificates or vouchers good for the difference between HUD’s
assessment of fair market rent and 30 percent of their income. Under the certificate program, the
tenants must locate a unit that meets minimum quaity standards and does not rent for more than the fair
market rent. They pay their share and the HUD certificate covers the remainder. The voucher program
does not place a cap on the market rent of the unit. The tenants Smply recelve a voucher for the

difference between the fair market rent and the tenant’ s contribution; if the tenant chooses to rent a

*“Fair market rent” is defined by HUD for each geographical area.

® Olsen (2001) reports that prior funded construction continued for more than a decade.

® Thereis one big exception to this statement: the L ow-Income Housing Tax Credit provides atax subsidy to private
developersif they make their units available to a sufficient number of low-income families. Thisform of assistanceis
expected to grow. [Olsen (2001)]



more expensive unit they can pay the difference out of pocket. If they choose aless expensive unit,
their contribution is reduced.

Table 1 provides asummary of the Size of various programs targeted at |low-incomefamiliesin
1996. A totd of eight basic programs provided 4.81 million housing units, or 4.2 percent of the nearly
116 million housing unitsinthe U.S." By far the largest programs are Section 8 Certificates & Vouchers
(1.34 million units) and Public Housing (1.33 million units). The Section 8 New & Subgtantia
Rehabilitation program provides 0.88 million units. Other public housing programs include Section 236
(0.45 million units), the low income housing tax credit (0.33 million units), Section 8 Moderate
Rehabilitation (0.11 million units), Indian Housing (0.07 million units) and miscellaneous other programs
providing atotd of 0.29 million units.

To receive apublic or subsdized unit, one must satisfy afairly complicated st of digibility
criteriaand adso be sdlected from within the pool of digible gpplicants. The primary restriction on
eigibility isincome. A family of four can earn no more than 80 percent of their area s median income to
be digible® In recent years, Congress has enacted preferences for “very low income” families: to be so
dassfied, afamily of four must have an income less than 50 percent of the median.” Choosing which
families from the large poal of digibles would receive public housing is Up to each of the approximately
3400 locd public housing authorities though preference is typicdly given to the dderly, peopleliving in

“substandard” housing, and those paying more than 50 percent of their income as rent. [Olsen (2001)]

" Source: “ Census 2000 Quickfacts,” http://quickfacts.census.gov/hunits.

8 This cap varieswith family size.

® In addition there are now some preferences for families with incomes below 30 percent of the median, though these
rules were not in effect during the time period covered by our data.



2. Policy Mechanism

At face the programs that operate through increasing the supply of housing (such as public and
Indian housing, as well as some parts of Section 8) would appear to affect the housing market differently
than the programs such as Section 8 Certificates and Vouchers, that operate on the demand side. Yet,
al of these programs share an important festure: administrators choose how to alocate housing to
digibles, leaving the remainder of the (private) market to equilibrate™® The process of dlocating housing
units (or vouchers, as we shdl see below) provides the demand management that determines the
equilibrium impact of the program.

It isindructive to consider the effects of the two basic kinds of housing programs usng smple
supply and demand analyss. We first congder publicly provided housing. Publicly provided units are
public supply. When they are built they shift aggregate housing supply out. If prices adjust so that
markets dear, then the number of units consumed will initidly rise by the number of public units made
avalable. How the public units are alocated, however, determines whether in the long run they raise
housing consumption. Suppose that each new public housing unit is dlocated to afamily that was
formerly unable to purchase housing and was sharing a unit with another family. Then the public housing
policy provides new demand and supply. The unit occupied by the recipient family represents a
transaction that would otherwise not have occurred. This transaction, however, has no effect on the
private market. Because the family would not have purchased housing in the private market, private

demand is not reduced. Because the new supply is rationed only to families with no private demand, the

10 For the purpose of this exposition, it is easiest to view privately owned units that are rented using section 8
certificates or vouchers as public housing. One can view the future stream of section 8 payments that the landlord
will receive as the means by which the housing is purchased for the virtual public stock.



public supply has no effect on the private market. Put another way, the public unit would raise the total
housing stock by one unit. No crowd out would occur.

Had the public unit been dlocated to an inframargina family — one purchasing private housing
without the program, the program would reduce demand for private housing. With such araioning
scheme, the equilibrium impact of the public housing unit would be areduction by onein the number of
private units. Put another way, the public housing unit would not raise the number of unitsin the housng
stock. Crowd out would be complete™

While voucher programs do not provide public supply, their potentid effect on demand is the
same. A certificate or voucher can be awarded to afamily that would have purchased private housing
in the absence of the program, or it can be awarded to afamily that would not have purchased such
housing. Inthe former case, demand for housing where landlords do not accept vouchersfdls by the
number of voucher units alocated. Vouchers do not raise the number of unitsin the stock, and crowd
out iscomplete. In the latter case, demand for non-voucher housing is unaffected. In the long run
vouchers provide new demand, and the private market responds with additional private units.

Thus far, our expogtion has assumed that the long run supply of privatdy-provided low income
housing is perfectly dadgtic and thus the quantity of low-income housing adjusts to public subsidies but
not the price.  If the housing supply curve is upward-doping in the long run, the degree of crowd out,
when measured in terms of units, would be smdler. A new public unit alocated to afamily not aready
consuming a unit would still lead to one unit net addition to the housing stock, and no effect on private

demand. But suppose the public unit were instead alocated to afamily that dready had a private unit.

™ 1n the short run, constructing public housing units would increase the aggregate housing supply in amarket.
However, the resulting lower house prices would lead to fewer additional units being constructed than otherwise
would have. If the public housing units were of ahigher quality than the private housing they displaced, the overall



This would reduce the private demand for units by one, and the supply of private housng would
ultimately fdl, but not by afull unit; and the new equilibrium would dso entall lower rents. Similarly, a
voucher given to an aready-housed family would have no net effect on the aggregate number of housing
units. A voucher dlocated to an unhoused family would lead to a partid, but not one-for-one, increase
in the number of units, dong with anew equilibrium with higher rents

Recent research [Susin (forthcoming)] presents evidence that the long-run housing supply
eadicity islow. While we cannot resolve the housing supply dadticity question in this paper, two points
aeinorder. Firg, the posshbility of indastic supply shrinks the possible effect of subsdies on housing
consumption and thus makes any effect more difficult to identify. Second, alow supply dagticity implies
that housing consumption should respond differentialy to vouchersvs. public housing. If supply is
indadtic, then voucher policies which directly simulate only demand should have smdler effects on
quantity than public housing programs which (unless they are accompanied by demalition) simulate both
supply and demand. Aswe will seein the empirica section, vouchers have bigger effects on
consumption than public housing, consstent with rdatively dadtic long run supply.

Our schematic description leaves out afew important festures of the housing market. Firg, we
arefocusng on units. Even if a public housng program has no effect on the number of unitsin the stock,
it may affect the qudity of units consumed. Second, a public housing program may affect where
recipients choose to live in potentialy beneficid ways. [Katz et al (2001)] Findly, we are abstracting
from the income transfer portion of the program. Rent subsidies, even to people who would have
rented their own unit in the absence of the program, is one way of transferring income to the needy.

Public or subsdized housng may provide away for families with high rent burdens to reduce the

quality of low income housing could increase without any apparent change in the number of units.

9



proportion of their incomes they devote to housing, even if they are dready housed. In addition, if
public housing is suitably stigmatized it may be an optima way of identifying valid recipients of public

assistance. [Nichols and Zeckhauser (1982)]

1. Data

Theided unit of observation for our study would be amarket area. That is, we are trying to
ascertain the impact of public housing on tota housing. A narrow geographic unit, for example a census
tract, would be ingppropriate as a unit of observation for our sudy because the private housing built in
the adjustment to the new equilibrium following the introduction of subsidized housing would likely be
outsdethetract. The datawe employ for this study is a cross section of 22,901 Census designated
places. Places are political units such as cities and towns By using places, we are implicitly assuming
that the private market adjustment to the low-income housing programs occurs indde of the palitica
jurisdictions where the subsidized housing is located. As we document below, much of the public and
subsidized housing is located in large, urban places, suggesting that our trestment of places as marketsis
reasonable.

Our basic cross section matches data on total housing stock, population, and other demand
determinants in each Census place from the 1990 decennia Census with data on the number of public
and subsdized housing units, dso by Census place, for 1996 from HUD’s A Picture of Subsidized
Households— 1996.” The HUD data set reports project- and housing authority-level datathat we

aggregated up to the Census place level.  While the timing of the matches between the public housing

12 We exclude places with aratio of public and subsidized units per capitagreater or equal to 0.5, aswell as places
with 1.1 or moretotal housing units per capita. These restrictions keep places such as resort communities, with many

10



and the Census datais imperfect, it is the best we could obtain.™® In addition, we have earlier 1977
HUD data, as well as 1980 Census data which we use to create instruments, as we outline below.

Table 2 reports the means and standard deviations of some of the data we use most frequently,
weighted by the population of the Census place. On average, about 2.7 people live in each housing unit
(1/0.376). Thereislessthan one public or subsidized housing unit for every 50 peopleinthe U.S. (a
ratio of 0.018), of which 72 percent (0.013/0.018) is project-based housing and 28 percent is tenant-
based. The “pressure’ variable indicates that, on average, there are three times as many “digible”’
recipients of public or subsdized housing than there are units. About 13 percent of the population in all
these Census places are over 65 years of age and approximately 14 percent are Black.

Public housing is disproportionately concentrated in large places. Astable 3 shows, 93.5
percent of public and subsidized housing islocated in the top 25 percent of markets, while these
markets contain 88.1 percent of total housing and 88.6 percent of the population. The top percentile of
places contains just over hdf the public and subsdized housing in the U.S. The same places contain just
over athird of the population and total housing units. Indeed, the top 20 markets, listed in table 4,
together include 22 percent of public and subsidized housing. New Y ork City done has a quarter of a

million public or subsidized units, about 7.5 percent of the nationd totd.

housing units but few permanent residents, out of the sample.

3 Although HUD maintains a data set on public housing in 1993 (See http://www.huduser.org/data/data.html for
information on Family Data on Public and Indian Housing (1993)), that data source containsinformation only on
projects, not certificate and voucher programs. According to HUD employees, it appears that historic public and
subsidized housing datawas not archived. Thusit isimpossible to go back and construct data on the quantities of
public and subsidized housing in, say, 1990.

11



[11. Empirical Strategy and Results

Our empirica gpproach isto ask whether markets with more public housing have more tota
housing units, after accounting for other potentid determinants of the number of housing units. If places
with more public housing units do not have more total housing units than they would have in the absence
of public housing, we can conclude that public housing does not increase the housing sock and must
have crowded out private provison of low-income housing. If places with more public housing units
have a grester number of total housing units, al ese equa, some public housng must be net new. We
recognize the possibility that public and subsdizing housing units may be endogenous, so we dso
employ an indrumentd variables srategy that we describe below.

To measure the impact of low-income housing policy on the private housing market equilibrium,
we firg regress the quantity of public and subsidized housing in a place on the totd quantity of housing in
the place. Because the places differ enormoudy in Sze, we run the regressonsin per capita terms,
weighting using population. This cross sectiond drategy assumes private housng marketsarein
equilibrium. That is, the private housng sock must have fully adjusted to the presence of public
housing. If public housing has been congtructed or vouchers funded recently, the private market may
not have had time to respond, biasing our results™* For example, in the short run, building a public unit
must increase the housing stock by one unit Snce no private units have been removed from the housing
gdock. Smilarly, dlocating a new voucher would have no effect on totd housing in the short run since

private developers would not yet have had the opportunity or timeto build anew. These outcomes

¥ The private market response may be fairly rapid. If public housing is constructed, private housing units do not
haveto fall down for the market to reach equilibrium. If thereis population growth, developers simply can construct
less new supply than otherwise would have been the case.
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would make public housing look very efficient and vouchers ook like they had no effect on housing
consumption, even if in the long run the private housing market would have fully responded.™

To surmount this potentia problem, we use thetotd occupied housing stock per capita as our
left-hand-side varidble. If anew public housing unit is dlocated to someone who would have consumed
ahousing unit anyway, it will have no effect on the aggregate occupied housing stock. However, if it
induces someone to move away from sharing a unit to living on their own, it will increase the number of
occupied units. Similarly, we use occupied public and subsidized housing units per capita as our
independent variable.*® Using the total housing stock, rather than just occupied, yidds very similar
results’’

The results are reported in table 5. Specification one includes the distribution of race, the
digtribution of age across 12 categories, the distribution of family income across 25 categories, and the
median family income as controls. The second specification adds state fixed effects to control for
possible unobserved heterogeneity. The crowd-out effects are then identified from differencesin public
housing in places within the same sate. The coefficient on tota public and subsidized housing per capita
varies from around 0.27 to about 0.37, and is large relative to its standard error. We can clearly reject
both that the coefficient is zero and that it isone. Thus, the full sample estimates are inconsstent with
both full and zero crowd out, suggesting instead that three additiond public or subsdized units add one
unit to the aggregate stock, crowding out about two private units. The controls explain asgnificant

fraction of the cross-sectiond variance in occupied housing units per capita, dmost 80 percent.

> nfact, Murray (1999) finds the aforementioned pattern, suggesting that his time series analysis may be picking up
ashort-run effect.

' HUD reports occupancy rates only for public housing. HUD points out that the other forms of housing assistance
are more-or-less fully occupied and reports the data accordingly. Whether we use occupied or total public housing is
inconsequential.
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Because public housing is skewed toward large places, we re-estimate the equations for each
quartile of places, ranked by population. Columns one and two of table 6 replicate the specificationsin
table 5 and report just the coefficient on occupied public and subsidized housing for severd size
categories of Census places. A pattern that emergesin the table is that crowding out islessin larger
places. In the bottom quartile, each public or subsidized unit adds only 0.06 of a unit to the long-run
housing stock. But for places with an above the median population, crowd out is between 0.8 and 0.6
private units for each public unit. Since population is skewed, with many people in the top few percent
of Census places, the largest cities may drive the resultsin columns 1 and 2. Specification 3, rather than
weighting each place by population, weights each Census place equdly. This emphasizeswherein the
population digtribution the results are coming from. The results are very Smilar to the weighted

regression suggesting thet our mode is well-specified.*®

1. Crowd Out and the Pressure on Public and Subsidized Housing

Since public housing crowds out privately provided low income housing only to the degree thet
the recipients of the subsidy did not redlly need it to obtain a unit, one might expect that public housing
will be more efficient in places where there is more excess demand for it. That is, we expect the extent
of crowd-out that our gpproach measures to be smaler in markets with grester pressure on the public

and subsidized housing supply. (Finding this pattern will dso lend additiond credence to our estimation

approach).

Y The standard errors are comparable and the point estimateson the public housing variable varies by about 0.10.
18 Since we have data on public housing in 1977 — tenant-based programs did not yet exist— we could run an
analogous set of regressions for crowd out in 1980. When we do so, the results are economically and statistically
smilar.
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We proxy for the level of demand pressure for public housing with the number of digible
recipients rdaive to the existing public housing supply.*® According to public and subsidized housing
digibility rules, afamily of four isdigible only if itsincome fals short of 50 percent of the locd family
median income® Using Census data on the number of familiesin each of the 25 income cells, we
compute rough numbers of digible families per Census place. We then cdculate an index whichisthe
number of totd public and subsidized units per digible family. For markets where thisindex issmdl, the
pressure on public housing is greater. We dlow the extent of crowd out to differ across places
according to the amount of pressure on public housing by adding an interaction of public and subsidized
housing per capitawith theindex.? A higher value of the index indicates less pressure on public and
subsidized housing. Because we expect more crowding out where there is less pressure on the
government-supported |ow-income housing stock, we expect a negative coefficient on the interaction
term.

Table 7 reports the estimated coefficients on public and subsidized housing per capita, demand
“pressure’ on public housing, and the interaction of the two. The specifications mirror those in table 5.
The coefficients on public housing per capita vary between about 0.38 and 0.51, and the coefficients on
the interaction term are uniformly negative. All are very precisdy estimated.? The middle three rows of

the table report estimates of the effect adding one more unit of public and subsidized housing would

19 One could imagine using the length of the waiting list or the local eligibility rulesfor this purpose. However,
waiting lists are poorly measured and are capped and eligibility rules vary by public housing authority and are
difficult to obtain. [Olsen (2001)]

% Asour discussion of the rules above indicates, some families with up to 80 percent of local median income may
also be eligible, although spots for such families are limited.

2 Among the 10,049 places with public housing, the values of the index at various points of the distribution are
.0081301 (5" percentile), .0931011 (25" percentile), .2822478 (median), 0.5106383 (75" percentile),

0.7647059 (90" percentile), and 0.9714286 (95" percentile). The mean value of theindex is 0.3715442.

Z\We also estimated the regressions underlying table 7 using only places with public housing, and results were
virtually identical.
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have on totd housing, evaluated at the 25™, 50", and 75" percentiles of the distribution of the pressure
index (among the 10,049 places with public housing). Focusing on specification (2), we seethat in
places with little public housing per digible family (high pressure), an additiona public or subsidized unit
rasestota housing by 0.49 units. At a place with the median value of the index, the effect fdlsto 0.47.
In places with rdatively plentiful public housing relative to the digible population, the effect drops to
0.44. These estimates show that public housing has a greater effect on totd housing - and therefore
whether families occupy their own housing units - in places with rdaively little public housng. We
interpret this to mean that in places with relatively more public housing, the margind recipient family

would have been more likely to occupy a (private) unit in the absence of the housing policy.

2. Project-based versus tenant-based assistance

Whileto this point we have treated project-based and tenant - based assstance as having smilar
effects on the private housing stock, that need not be the case. Since U.S. policy is moving away from
project-based public housing towards more tenant- based assistance [Quigley (2000)], it would be
worthwhile to determine whether vouchers and certificates lead to more or less net new housing than do
project-based public housng programs.

Separady identifying the crowd-out effects of project- and tenant-based programs could aso
shed additiond light on the believability of our results. A priori, one would not necessarily expect any
differentid crowd-out effect between the two types of programs. If there are differencesin digibility,
however, the program that is more targeted towards families that otherwise would not be housed should
exhibit less crowd-out. Olsen (2001) clamsthat vouchers and certificates are given to more needy

reci pients than project-based housing since administrators want to avoid concentrations of poverty in
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housing projects.® If this dlaim is true, we should see tenant-based programs generating more net new
housing than public housing. On the other hand, if the housing markets were not truly in equilibrium or
long-run supply were not fully dastic, we would expect to find that public housing crestes more net new
housing since it actudly congtructs new units. Certificates and vouchers would have little-to-no effect on
the totd housing stock since they are merdly redlocating an existing unit.

Table 8 tests these hypotheses and finds support for the first one, that tenant-based housing is
more likely to go to people who would not otherwise have had their own housing units. The
gpecifications are the same as in table 5, with even-numbered columns including state fixed effects. In
thefirst pand, we estimate the effect of project-based public housng on the total stock of housing
units®* An additiona unit of occupied public housing is esimated to increase the total occupied housing
stock by only 0.21 to 0.33 units, crowding out 0.7 to 0.8 private units. In the second pand, an
additiond unit of tenant-based ass stance increases the occupied housing stock by more than 0.7 units,
crowding out less than one-third of a private housing unit.

The third pand of table 8 includes both project-based public housing per capita and tenant-
based housing per capita as explanatory variables in case the quantities of project- and tenant- based
unitsin a Census place are rdated. Once again, we find evidence that tenant-based housing crowds out
less private housing than project- based public housing does. An additiond unit of project-based

housng is estimated to increase the tota occupied housing stock by just 0.16 to 0.29 units, while one

% 1n addition, the Low-Income Housing Tax Credit program allows landlords to charge 30 percent of the maximum
eligible income — 50 percent of the local median— asrent, pricing out all but the highest income eligible families.

# Project-based housing is defined as Public and Indian housing, Section 236, Section 8 new construction and
substantial rehabilitation, and the low-income housing tax credit. Tenant-based housing is Section 8 certificates and
vouchers and “ other.”
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more unit of tenant-based housing would increase the occupied housing stock by gpproximately 0.65

units®

3. Instrumental Variables

Our empiricd drategy thus far dlows inference about the effect of public and subsidized housing
on tota housing if the variaion in tota public housing were exogenous. If public and subsidized housing
islocated in markets for reasons related to unobserved determinants of total housing, then ordinary least
sguares (and other such approaches) will yield biased estimates of the effect of public and subsidized
housing on the private housing market equilibrium.?

Aswe pointed out earlier, dmaog dl public housing in the US was built prior to the late 1980s.
It seems likely that public housing, when first erected, was placed in its locations for reasons related to
the demand for housing. However, if the reasons for locating public housing change over time (i.e. 0
that if public housng were built today from scratch, its distribution across markets would be different),
then it will be reasonable to view the quantities of public housing as exogenous.

The quantity of section 8 certificates and vouchersis another matter, Snce it did not exig in the
late 1970s. However, the budget rules that determine the funding for each locdity, and thus the number

of public housing units or vouchersit can provide, is set by statute. The current budgeting rules start

% One should resist the temptation to extrapol ate from these results that all housing programs should be tenant-
based. If the differences between them are simply due to program administrators giving the vouchers to the most
needy recipients, moving the public housing recipientsinto the voucher program will merely increase the amount of
crowd-out due to the voucher program. It could also be that since tenant-based housing assistance is not as
historically determined, it is allocated more to the places with the greatest need and thusis more efficient. That
would argue for moving away from the existing project-based housing and turning towards the more flexible voucher
system.

% Another potential source of bias s that people may move to where thereis more public housing. Painter (1997)
finds little within-metro area moving in response to local disparitiesin the length of waiting lists. However, he does
not provide evidence on moving across metropolitan areas to obtain public housing. Such mobility would imply that
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with the level of gppropriations dlocated by Congressfor agiven year. From that, anything previoudy
agreed to or that needs ongoing spending must be paid. Second, HUD pays for anything Congress
gpecidly asksfor. Finaly, the remainder is divided among alocation areas according a score that is
determined by the area’ s proportion of the nationd totd of: (a) the renter population (20 percent), (b)
renters in poverty (20 percent), (c) rental occupancy that is more than 1.01 persons'room (10 percent),
(d) the number of rentd units needed to raise market vacancy rate to norma levels (10 percent), (€)
number of renta units built before 1940 occupied by impoverished (20 percent), (f) other measurable
conditions (20 percent). That divison is congtrained by rulesthat HUD cannot sperd less than 0.5
percent on any single state and cannot spend less than 25 percent in nonmetropolitan aress.

Of these rules, we deem a portion of rule (€) to be reasonably exogenous. Accordingly, we will
ingrument with the number of rentd unitsin the Census place built before 1940. Presumably the
number of impoverished may be endogenous so we leave that portion of the budget rule out of our
instrument st

We reestimate our base specifications, firs employing both insruments: the number of public
housing units per capitain 1977-1980 and the number of housing units per capita built prior to 1940.
Then we try instrumenting with each separately. The results are reported in table 9, with the first stage
regressions shown in gppendix table A. Once again, the specifications mirror those in table 5.

Instrumenting seems to increase the measured crowd-out relative to table 5. The estimated
coefficient on the totd occupied public and subsidized units drops by 75 percent (from its vaue in table
5) to 0.067 (0.024). Thisimpliesthat an additiond public unit has amost no effect on the total housing

sock. When we add state fixed effects, the coefficient increases from its table 5 value of 0.37 to 0.48,

we underestimate the effect of subsidized housing on net new housing units.
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implying less crowd-out. The next two pands, which include each instrument separately, suggest why
date fixed effects change the estimates so much. Columns 3 and 4 show that instrumenting with the
1977 public housing units per capitaleads to afinding of complete or dmost-complete crowd out
(0.026 net new units when we estimate without state dummies and 0.211 net new units when the Sate
controlsareincluded.) Column 5, where we instrument with the number of housing units per capita built
before 1940, finds the same effect: one new public unit leads to 0.18 (0.04) net new units overdl. The
results obtained in column 6, including state dummies, show an implausibly large effect of public and
subsdized housing on total housing. We surmise that this arises because the pre- 1940 housing stock,
whileit varies across states reflecting hitoricd sate- by-state settlement patterns, does not vary
subgtantidly within states. This curious result explains which the column 2 coefficient exceedsiits
andogueintable 5.

While our instruments are not enormoudy successful, our 1V results provide support for our
basic OLS and fixed effects estimates showing that low-income housing subsdies increase housing
consumption. For two reasons, we believe that the IV results provide alower-bound on the true net
effect of housng subsidies on aggregate housing units. First, especidly in columns (3) and (4), our
ingrument mainly reflects the amount of public housing in an area. Because vouchers may not be
dlocated in the same manner as public housing is digtributed, the IV estimates are best compared to the
estimates of the effect of project-level assstance on totad housing, which we document in table 8 to be
much samdler than the effect of tenant-level assstance. Viewed that way, the IV estimates are not so
different from the OL S reaults, dthough they are still smaler. Second, a plausble kind of possble
endogeneity in our 1980 public housing unit instrument will tend to drive our 1V results toward zero.

Suppose that public housing units were dlocated in greater amounts where they were most necessary,

20



for example in places where there are too few units per capita. If the need for public housing were
persstent enough that the 1977 distribution were not completely exogenousin the 1990s, there would
be more public housing in places with less private-market housing, which would gppear in these

estimates as larger crowd-out, or little net program effect on tota housing units.

V. Conclusion

A smple but naturd test for public housing programs is whether they dlow families that would
otherwise not have, to occupy their own housing units. Given equilibrium housing market responses to
government programs, it is by no means obvious that programs that place families into their own housing
unitswill rase the totd number of families occupying units. The effect of such programs depends
crucidly on whether recipient families would have occupied their own unitsin the aosence of the
programs.

We provide asmple evauation of this question. We ask whether places with more public and
subsidized housing dso have more totd housing, after accounting for housing demand. We find that
government-financed units raise the total number of units, dthough on average three government-
subsidized units displace two units that would otherwise have been provided by the private market.
Thereisless crowd out in more popul ous markets, and less crowd out in places where excess demand
for public housing is higher because there are fewer government-financed units per digible person.
Tenant-based housing programs seem to be more efficient a providing housing units to people who
otherwise would not have their own. These results remain even with sensble instruments.

We take these results to be an indication of a positive red effect of low-income housing

subsdies. Because we observe an aggregate increase in the number of units, the programs do not
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merely redistribute the same housing among the population. These results are dso sufficient (though not
necessary) for the program to have ared economic impact. Alternative effects of public and subsidized
housing programs would make our results more difficult to find — such as subsdies afecting equilibrium
rents rather than quantities of housing consumed — and often further support our conclusion of ared
benefit. For example, subsidized housng may aso improve the qudity of housng consumed and, Since it
is aso an income trandfer, it may raise non-housing consumption.

However, much work remains. Public provison of housing istypicaly quite costly. [Olsen
(2000)] In addition, Susin (forthcoming) points out that if vouchers lead to higher market rents, on net
the programs might transfer income from tenants to landlords. The rudimentary measure of housing
consumption we examine here, the number of units consumed, is insufficient to determine whether public
housing programs are the most efficient way of subsdizing low income housing or targeting low-income
familiesfor financid assstance. All of the factors mentioned above would need to be weighed when

determining whether the government should provide a private good, such as housing.
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Table 1: Number of Public or Subsidized Housing Units, By Program

Program Number of housing units
Public 1,326,224
Indian 67,744
Section 8 Certificates and Vouchers 1,346,306
Section 8 Moderate Rehabilitation 105,845
Section 8 New Congtruction and Substantial Rehabilitation 897,160
Section 236 447,382
Other Subsidy 292,237
Low-Income Housing Tax Credit 332,085
Totd 4,814,983

Source: A RFicture of Subsidized Households, December 1996; www.huduser.org
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Table 2. Summary Statistics

Standard Number of
Vaiadle Mean Devidtion Observations

Totd occupied housing units per capita 0.376 0.045 22,875
Total oceupied public and subsicized 0.018 0.016 22875
housing units per capita

thal occupl_ed project-based housing 0.013 0.013 22875
units per capita

Total occupied tenant-based housing 0.005 0.005 22,875
units per capita

Public housing “Pressure”’ 0.322 0.270 22,630
Public units* Pressure 0.010 0.021 22,630
Percent 65+ 0.130 0.060 22,875
Percent Black 0.140 0.175 22,875
Percent American Indian 0.007 0.035 22,875
Percent Asian 0.037 0.067 22,875
Percent other race 0.049 0.076 22,875

Notes Summary getigtics are weighted by population.
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Table 3: Census Place Distributions

Percent of Number of
public and public and
subsdized  Percent of subsdized Number of
Percent of Census housing tota housing Census-
Places, ranked by unitsin housng Percentof unitspar  Average Dedgnated
population sample units population  capita  Population  Places
Full ssmple 100.0 100.0 100.0 0.010 7,808 22,901
Top 50 percent 98.6 96.5 96.7 0.013 15,098 11,448
Top 25 percent 93.5 88.1 88.6 0.015 27,632 5,725
Top 10 percent 82.0 72.8 731 0.016 57,059 2,290
Top 5 percent 72.2 60.6 60.6 0.018 94,522 1,145
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Placeswith Large Amounts of Public (and Subsidized) Housing

Table 4: Population, Public (and Subsidized) and Total Housing, and Eligiblesfor

Rank by
public
and
subsd Public Totd
housng Place Population ~ Housng Housing Highle
1 New York city 7,322,564 249,924 2,992,169 455,108
2 Chicago city 2,783,726 83,344 1,133,039 181,758
3 Los Angdescity 3,485,398 54,272 1,299,963 192,818
4 Bdtimore city 736,014 38,298 303,706 44,852
5 Philadelphia city 1,585,577 36,831 674,899 108,167
6 Boston city 574,283 30,923 250,863 29,793
7 Ddlas city 1,006,877 30,700 465,579 60,720
8 Atlanta city 394,017 25,923 182,754 29,430
9 Detroit city 1,027,974 24,857 410,027 80,457
10  Hougon city 1,630,553 22,319 726,402 112,197
11  Newark city 275,221 21,906 102,473 18,926
12 Columbuscity 632,910 21,889 278,102 34,692
13  Clevdad city 505,616 21,660 224,311 36,979
14  San Antonio city 935,933 20,363 365,400 61,220
15  Pttsourgh city 369,879 19,955 170,159 22,830
16  San Francisco city 723,959 19,749 328,471 36,163
17  New Orleans city 496,938 19,605 225,573 37,719
18 St Louiscity 396,685 18,678 194,919 23,590
19  Milwaukee city 628,088 18,322 254,204 39,120
20  Nadille-Davidson (remainder) 488,374 17,838 219,521 27,298
21  Memphiscity 610,337 16,728 248,573 41,727
22  Sedtlecity 516,259 16,344 249,032 22,026
23  Cincinndi city 364,040 15,732 169,088 24,317
24  Kansas City city 435,146 15,332 201,773 25,480
25  Denver city 467,610 14,784 239,636 27,871
26  Oakland city 372,242 14,398 154,737 23,714
27  Louisiillecty 269,063 13,775 124,062 19,523
28  Minnegpaliscity 368,383 13,671 172,666 18,947
29  Birmingham dty 265,968 13,254 117,636 17,501
30  SanDiego city 1,110,549 12,263 431,722 54,311
31 Buffdocity 328,123 12,125 151,971 21,446
32 S Paul city 272,235 12,011 117,583 14,113
33 E Paxocity 515,342 11,334 168,625 36,701
34  Portland city 437,319 11,331 198,319 22,575
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35
36
37
38

Akron city 223,019
Phoenix city 983,403
Tulsacity 367,302
Richmond city 203,056
Totd in above places 34,100,000

10,936
10,640
10,466
10,214

96,372
422,036
176,232

94,141

1,032,694 14,300,000

13,942
52,688
23,051
12,502

2,106,272

Sources. Population, total housing, and public-housing digibles: 1990 Census.  Public and subsidized

housing data are derived from HUD's Picture of Subsidized Housing, 1996.
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Table5: The Effect of Public and Subsidized Housing on
Total Occupied Housing Units

N 2
Totd public and subsidized 0.268 0.369
housing units per capita (0.012) (0.012)
Percent Black -0.033 -0.020
(0.002) (0.001)
Percent American Indian -0.036 -0.051
(0.004) (0.004)
Percent Asian -0.079 -0.080
(0.002) (0.004)
Percent other race -0.126 -0.117
(0.002) (0.003)
Congant 0.333 0.349
(0.023) (0.023)
State dummies No Yes
Other covariates Yes Yes
Adjusted R? 0.76 0.80

Notes: Left-hand-side varigbleistotal occupied housing per capita. Standard errors are in parentheses.
Regressions are OL S, weighted by population. There are 22,870; each is a Census-designated place.
The omitted race category is“white”” The “other” covariates that areincluded but not reported are; the
income digtribution across 24 categories, the age distribution across 12 categories, and the median
family income.
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Table 6: The Effect of Public and Subsidized Housing on Total Occupied Housing Units,
by population of the Census-designated place

Percent of Census_ Places, (1) @ 3
ranked by population
Bottom quartile 0.065 0.064 0.060
(0.021) (0.021) (0.025)
Second quartile 0.160 0.154 0.145
(0.021) (0.021) (0.021)
Third quartile 0.245 0.221 0.205
(0.023) (0.024) (0.023)
Top quartile 0.197 0.375 0.360
(0.025) (0.026) (0.027)
State dummies No Yes Yes

Notes: Left-hand-side variableistota occupied housing per capita. The reported coefficients are the
edimates for “tota occupied public and subsidized housing units per capita” Standard errorsarein
parentheses. Each observation is a Census-designated place. Specifications (1) and (2) are weighted
by population, specification (3) isnot. All regressions include controls for the age, racid, and income
digtributions, and the median family income. Specifications (2) and (3) add state dummies.

31



Table7: Crowd-Out isLower in PlacesWhere ThereisLess Public Housing
Relative to the Needy Population

) 2

Totd public and subsidized housing 0.377 0.506
units per capita (0.0412) (0.040)
Public housing “Pressure”’ 0.003 0.001
(0.002) (0.002)
Public units* Pressure -0.143 “0.135
(0.0112) (0.010)

1 Public/ ] Pressure, evaluated at:

h , 0.304 0.437
25" percentile of Pressure (0.511) (0.041) (0.039)

h , 0.336 0.468
50™ percentile of Pressure (0.282) (0.041) (0.039)

h , 0.363 0.493
75" percentile of Pressure (0.093) (0.041) (0.040)

State dummies No Yes
Adjusted R 0.7664 0.7966

Notes: Left-hand-side variableistota occupied housing per capita. Standard errors are in parentheses.
There are 22,630 observations, each is a Census-designated place. Regressions are weighted by
populaion. Public housing “Pressure’ is the number of public housing units divided by the number of
people that have less than 50 percent of the median family income. All regressons include controls for
the age, racid, and income ditributions, and the median family income. Specification (2) adds sate
dummies
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Table 8: Do Project-based and Tenant-based Assistance Have Different Rates of Crowd-Out?

Project and Tenant-based

Proj ect- based assistance Tenant-based assistance Assistance
@ &) ©) @) ® 6
Occupied project-based 0.209 0.334 0.156 0.287
housing per capita (0.014) (0.015) (0.019) (0.015)
Occupied tenant-based 0.715 0.729 0.660 0.644
housing per capita (0.030) (0.029) (0.030) (0.029)
Percent Black -0.032 -0.018 -0.031 -0.019 -0.032 -0.021
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
. , -0.039 -0.054 -0.040 -0.055 -0.037 -0.051
Percent American Indiian (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Percent Asian -0.079 -0.078 -0.079 -0.074 -0.080 -0.079
(0.002) (0.004) (0.002) (0.004) (0.002) (0.004)
Percent other race -0.127 -0.119 -0.129 -0.117 -0.127 -0.117
(0.002) (0.003) (0.002) (0.003) (0.002) (0.003)
Condart 0.336 0.353 0.339 0.335 0.335 0.343
(0.024) (0.023) (0.023) (0.023) (0.023) (0.023)
State dummies No Yes No Yes No Yes
Adjusted R-squared 0.76 0.79 0.77 0.79 0.77 0.80

Notes: Left-hand-sde variable istotal occupied housing per capita. Standard errors are in parentheses. There are 22,870 observations, each
isa Census-designated place. Regressons are weighted by population. All regressons aso include controls for the age and income
digtributions, and the median family income. The omitted race category is“white.”
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Table 9: The Effect of Public and Subsidized Housing on Total Housing Units, Instrumental Variables Estimates

Ingruments. Public housing units

per capita (1980) and Number of
housing units per capita built Ingrument: Public housing units Ingtrument: Number of housing
before 1940 per capita (1980) units per capita built before 1940

Totd public and subsdized 0.067 0.476 0.026 0.211 0.177 1579
housing units per capita (0.024) (0.028) (0.027) (0.030) (0.037) (0.061)
Percent Black -0.032 -0.021 -0.031 -0.018 -0.032 -0.034
(0.001) (0.001) (0.001) (0.001) (0.001) (0.002)
, , -0.026 -0.045 -0.027 -0.050 -0.039 -0.021
Percent American Indiian (0.005) (0.006) (0.005) (0.006) (0.004) (0.005)
. -0.080 -0.088 -0.080 -0.083 -0.079 -0.103
Percent Asian (0.002) (0.004) (0.002) (0.004) (0.002) (0.005)
Percent other race -0.131 -0.120 -0.132 -0.121 -0.127 -0.112
(0.002) (0.003) (0.002) (0.003) (0.002) (0.003)

Congtart 0.343 0.421 0.345 0.423 0.336 0.410
(0.025) (0.024) (0.025) (0.024) (0.023) (0.027)

State dummies No Yes No Yes No Yes

Adjusted R? 0.76 0.79 0.76 0.71 0.76 0.79

Notes: Left-hand-sde variable istota occupied housing per capita. Standard errors are in parentheses. There are There are 21,235
observationsin columns (1), (2), (5) and (6), and 22,870 in colums (3) and (4). Eachisa Census-designated place. Regressions are weighted
by population. All regressions aso include controls for the age and income distributions, and the median family income. The omitted race
category is“white”” Totd public and subsdized housing units per capitais an endogenous variable in these regressions and the variables a the
top of the columns are added to the instrument set.



Appendix Table A: First-Stage Regressions

The Relationship Between Preexisting Public Housing or

Old Rental Stock and Current Public Housng

Public unitsin 1977 per
1990 capita

# of rental units per capita
built pre-1940

Percent Black

Percent American Indian
Percent Asian

Percent other race
Congant

State dummies

Adjusted R2

Instrument: Number of

Ingrument: Public housing Housing units per capita
units per capita (1980) built before 1940
0.721 0.645
(0.010) (0.010)
0.136 0.137
(0.003) (0.004)
0.007 0.008 0.008 0.009
(0.001) (0.001) (0.001) (0.001)
-0.018 -0.022 -0.020 -0.023
(0.003) (0.003) (0.002) (0.002)
0.000 0.012 0.001 0.006
(0.001) (0.002) (0.001) (0.002)
-0.013 -0.005 -0.022 -0.008
(0.002) (0.002) (0.001) (0.0012)
0.032 0.008 0.009 0.021
(0.012) (0.012) (0.012) (0.012)
No Yes No Yes
0.54 0.59 0.47 0.53

Notes: Left-hand-side variableistota public and subsidized housing units per capita. Standard errors

arein parentheses. There are 21,235 observations in columns (1) and (2) and 22,870 in colums (3)
and (4), eech is a Census-designated place. Regressions are weighted by population. All regressons

aso include controls for the age and income distributions, and the median family income. The omitted

race category is “white.”
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