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Abstract

This paper adapts the theory of efficiency wages to explam#tural vacancy
rate in rental housing markets. An equilibrium vacancy pralizes landlords
who fail to maintain their units because if a tenant vacatasitathe landlord will
not be able to fill it immediately, thus costing him the rentedome for a finite
period of time. We provide evidence for the theory by showirgg vacancy rates
across metropolitan areas vary inversely with the stringeri state habitability
laws. We also find some evidence for the search-cost thedhgafatural vacancy
rate.
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Efficiency Rents:
A New Theory of the Natural Vacancy Rate for Rental Housing

1. Introduction

Economists studying the rental housing market odirgiue that there exists a “natural”
vacancy rate that, like the natural unemploymete, ©eersists because of imperfections in the
price adjustment proce$& heoretical explanations for this phenomenon tpiraarily focused
on renter search costs, which prevent the instantaadjustment of rents (Read, 1991;
Wheaton, 1990; Guasch and Marshall, 1985). Simaflguments have been used to explain the
existence of involuntary unemployment in the labarket.

An alternative strand of literature in the labaarket context, however, has emerged to
offer a different kind of explanation for equilibm unemployment. These so-called “efficiency-
wage” models of the labor market contend that wagemin above the market-clearing level
because cuts in wages would result in higher @wdgor lower worker productivity (Akerlof
and Yellen, 1986). In one version of this argum&fiapiro and Stiglitz (1984) argue that
equilibrium unemployment gives workers an incentivevork hard because if they are caught
shirking and are fired, they will not immediatelg &ble to find another job and hence will suffer
a financial penalty.

This paper adapts the Shapiro-Stiglitz model éorémtal housing context by suggesting
that an equilibrium vacancy rate similarly imposests on landlords who fail to maintain their
units in a habitable state. The reason is thatsitting tenant detects the undermaintenance and
vacates the unit, the offending landlord will noimediately find a replacement tenant and will

therefore forego the rental income for a finiteipef time. We do not propose this “efficiency-

! For empirical analyses of the natural vacancy, see Eubank and Sirmans (1979), Rosen and Sh8ig8), and
Gabriel and Nothhaft (2001).



rent” theory as a replacement for search-cost eqpilans of equilibrium vacancies (any more
than efficiency wage models are meant to supp&trl search models), but rather as a
complement to it.

In addition to contributing to the theoreticakhature on vacancy rates, this paper offers
some preliminary empirical evidence in supporthaf theory. Such a test is possible because in
the 1960’s and ‘70s, several states passed lawedaaminducing landlords to maintain their
units in a habitable state (Rabin, 1984; Hirsct88 L hapter 3). To the extent that these laws
are effective, market punishment for non-complyargdiords through the vacancy rate becomes
less necessary. The laws thus allow the marketotee closer to the full-occupancy equilibrium.
And because these laws vary by state, we are @lalgktwhether the equilibrium vacancy rate is
lower in those jurisdictions with more stringentig as the model predicts. Using data from the
1970’s, we find evidence in support of this conjeet Interestingly, we also find evidence for
the search-cost model, thus supporting the compi&angy of the two explanations for the

persistence of equilibrium vacancy rates.

2. TheMode

The model to be developed in this section isagittforward adaption of the Shapiro
and Stiglitz (1984) model to the rental housingtegh Suppose there axelandlords, each of
whom offers a single unit for rent. If the landl@ucceeds in renting out his unit during a given
period, he earns a market-determined remR, afhereas if the unit remains vacant, he earns

nothing. In each period that the unit is occuptad,landlord must decide whether or not to



invest in maintenance at a costaf The function of maintenance is to maintain daterevel
of housing quality by offsetting the usual wear &eat associated depreciation.

At the end of each period, sitting tenants wiltat their units for exogenous reasons
(e.g., job relocation) with probability, regardless of whether or not the landlord inwegte
maintenance. In addition, a tenant who otherwisemd to stay will vacate with probabilltbyif
the landlord did not invest in maintenance. Tkigects the reaction of tenants who value a
certain level of housing quality and are willing @ble) to move when the landlords fails to
maintain that level. The overall probability tlzasitting tenant will vacate his or her unit is
thereforea if the landlord invests in maintenance, aid if he does not.

The possibility of losing a tenant, with the resg foregone rent, is one means of
ensuring landlord maintenance, but, as noted alibees may also be legal sanctions. Changes
in landlord-tenant laws during the mid-twentietmicey imposed on landlords a legal duty to
maintain their buildings in a “habitable” conditidnFailure to do so generally results in some
sort of monetary sanction in the form of damagesgjbly through withholding of rent) and/or
fines. To capture the disciplinary function ofskenabitability laws, we assume that landlords
who fail to invest in maintenance in a given perimdaddition to possibly losing their tenants,
face an expected financial liability bf

In any given period, the landlord either has atemor he does not. If he has a tenant, he
decides whether or not to invest in maintenanoea steady-state equilibrium, a landlord will
either always or never find it optimal to investpending on which offers the higher present

value of profits. Thus, defing}, to be the present value of the landlord’s expeptefits if he

2 We ignore the impact of tenant maintenance inettifsg depreciation (see Miceli, 1992), as weltraspossibility
of excessive tenant utilization resulting from thatal externality (Henderson and loannides, 1983).

3 See, for example&Rines v. Perrsionl4 Wis. 2d 590, 111 N.W.2d 404 (1961); diadins v. First National Realty
Corp. 138 U.S. App. D.C. 369, 423 F.2d 1071, cert. d&m®0 U.S. 925 (1970). Also see the discussidiiisch
(1988, Chapter 3) and Rabin (1984).
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always invests, and defifig, to be the corresponding expression for a landidrd never
invests. Also, definél” to be the present value of expected profits flandlord with a vacant
unit (to be derived below).

Given the above assumptions, we can write

Mf = R —m+—[all” + (1 - a)[15,], 1)
and

M =R—L+—[(a+b)§+(1—a-bI]. )
Equations (1) and (2) can be used to derive thdition for a landlord to find it profitable to

invest in maintenance, 6, > 115. The result is

a+b+r a+r
R>( )m

= T

L+——T". 3)
This condition, which we assume must hold in eqtitlim, puts a lower bound on the
equilibrium rent.

To derive an expression fa, assume that a landlord with a vacant unit expecisd
a tenant for the next period with probabilitywhich the landlord takes as given, but whicH wil
be determined in equilibrium. We further assuna the landlord must invest in maintenance of
the vacant unit in order to have a chance of ditrg@a tenant—that is, landlords who do not
maintain their units will have no chance of attirgta tenant. Given that (3) holds (implying
that landlords with tenants will invest in maintaena), the present value of profit from a vacant
unit is

¥ = —m + ——[qIl}, + (1 — @)1I"]. (4)

Solving this equation simultaneously with (1) yekthe reduced form expressions

* This assumption is inessential for the basic tesul
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M, r(a+r+q) r m, )
v _ (@+1r)q R _ﬂm (6)
T r(a+r+q) T '

Substituting (6) into (3) yields the reduced foramdition for the landlord to invest in

maintenance;:

(a+r+q)

R2——%+(m-L)=R, (7)

whereR is the minimum rent necessary to induce maintemanc

It is important to emphasize that rent can sesvaraenforcement mechanism in this
model because landlords who fail to maintain theits are more likely to lose their tenants,
which results in a loss of rental income duringtihee that the unit sits vacant. It follows from
(7) thatR is increasing in (i) the cost of maintenane®, (i) the exogenous probability that the
tenant will vacate the unig), (iii) the probability that the landlord will fila vacant unitd), and
(iv) the interest rater]. Conversely, the minimum rent is decreasing)ithé probability that a
tenant will vacate the unit when the landlord fadgnaintain it ), and (ii) the legal liability for
failing to maintain the unit in a habitable staté (
2.1. Market equilibrium

To this point, we have considered the incentifeadividual landlords to invest in
maintenance, taking as given both the equilibrient and the probability that a landlord with a
vacant unit will be able to fill it. Both of thes@ariables, however, will be determined in
equilibrium. We assumed above that the supplgpnfal units is fixed ail. We now define
Q(R)to be the demand for maintained units, wh@ke0. In a market where maintenance

incentives are not an issue, the equilibrium remtilel be determined by the equatiQ(R)=N.



The resulting “full occupancy” renR*, is shown in Figure 1, where the downward slogmgingye
is the inverse demand functidR(Q) In this case, the vacancy rate would obviouslyéro,
and landlords would fill vacancies with certaintygach period; that ig*=1.

The problem with this outcome is tHit may not satisfy (7), in which case landlords
would not have an incentive to maintain their unitdie possibility thaR may need to be above
R*, resulting in an excess supply of units, is whavles the link between landlords’

maintenance and the vacancy rate. Define the egaarte in the current model to be

N
p="2 (8)
Thus,v=0 atR* by definition. We can now relate the parametehe probability that a vacant
unit will be filled, to the vacancy rate by recogng that in a steady-state equilibrium, the

number of tenants who exogenously leave their aygarts each perio@Q,> must equal the

number of vacant units that are fillegf{,N-Q), or

a (9)

Substituting this expression into (7) fpyields
m-—L aQ
R > > (a+ pra +7),
or, after simplifying and using (8),
R>ZLE 4+ =R (10)
b v
According to this condition, the minimum rent tla@dllord must receive in order to find it

profitable to invest in maintenance is inverselated to the vacancy rate. It follows from (10)

that there is no finite rent that can induce manatee ifv=0. Intuitively, as it becomes easier

® Note that since landlords invest in maintenanceginilibrium, tenants only vacate for exogenousaoea.
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for a landlord to fill a vacant unit, the cost ofing a tenant in terms of foregone rent falls.

Thus, the landlord has less incentive to invest.
Figure 2 graph® as a function of. Note that it is positively sloped (given t%K 0

from (8)) with an intercept of

R(0) = mT‘L (a+71). (11)

Also note thaR is asymptotic to the fixed supply curveNat This reflects the fact that g5 the
number of renters successfully finding an apartyegoproachebl, the vacancy rate goes to
zero, which, as noted above, is not consistent kaitdlord maintenance. The equilibrium is
shown by the intersection of tikelocus with the inverse demand curve, yielding quiléorium
rent of R® and an equilibrium vacancy rate\GE(N-QY)/N.

2.2. Comparative Statics

Differentiating the right-hand side of (10) withspect td. yields

R _
aL

-5 (G+r) <0, 12)
Thus, an increase in the legal sanction for faitmgnaintain a unit in a habitable state causes the
minimum rent locus to shift down, as shown by thehed curve in Figure 2. As a result, both
the equilibrium rent and the number of vacant ufaills Intuitively, as external enforcement of
the landlord’s duty to maintain the unit is strdregted, there is less need for market
enforcement, so the market equilibrium more clos@groaches the full-occupancy outcome.
This result provides the basis for a test of tlemtig, to be presented in the next section.

It also follows from (10) that the minimum rentdecreasing i, the probability that a
tenant will vacate when the landlord fails to inv@smaintenance. This reflects the fact that as

tenants are better able to detect or respondandidrd’s failure to maintain, the deviation of the

rent from the full-occupancy level can be smallercontrast, the minimum rent is increasing in
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a, the exogenous probability that a tenant will vacalhis is true because exogenously triggered
vacancies lessen the impact of intentional vacaraimed at punishing the landlord. Finally, the
minimum rent is increasing in the interest ratesia higher implies that the landlord places a

lower value on future losses.

3. Some Evidence

A full test of the above theory is beyond the scopthis paper, but it is possible to offer
some preliminary evidence based on the predicteslse relationship, shown in (12), between
the equilibrium vacancy rate and the stringenchggél sanctions for failing to maintain a unit in
a habitable state. The vacancy rate data to lkingbe analysis were obtained from Rosen and
Smith (1983), who estimated the natural vacanay fiatfifteen metropolitan areas using data
from 1969 t01986. They defined the natural vacancy rate as folléWike optimal or natural
vacancy rate in any market can be defined as #ibatat which there is no excess demand nor
excess supply and hence the rent is in its longeguilibrium” (Rosen and Smith, 1983, p. 782).
Their calculation of this rate, obtained by estimgrent adjustment equations, yielded estimates
ranging from 6.0 (New York) to 23.2 (Milwaukee),tlvea mean of 11.45 and a standard
deviation of 4.60.

For the legal variable we constructed an indeladfitability laws from data collected by
Hirsch during the years 1974-1974,time frame that closely corresponds to the pesfcthe

Rosen and Smith (1983) estimates. The index tsftbe presence or absence of four different

® The cities were Baltimore, Boston, Chicago, Cineiii, Cleveland, Dallas, Denver, Houston, Kansag, Cbs
Angeles, Milwaukee, Minneapolis, New York, Pittsply and St. Louis.

" See Hirsch (1981). The actual data are providddirisch (1988, p. 75). An advantage of using élits index
rather than more recent data, in addition to sagimthe data collection costs, is that there isiiarable variation
in the law during this earlier period, given thfetiential initial response of states to the judichandate. As time
passes, however, laws tend to become more uniform.
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types of laws aimed at holding landlords legallyp@nsible for maintaining their units in a
habitable state. These laws are (1) repair andadaws, which allow tenants to undertake their
own maintenance and then deduct the cost from teeir (1) rent withholding laws, which

allow tenants to withhold payment of rent until @&t are repaired; (3) receiverships laws,
which allow the court to appoint a receiver to takatrol of a building for purposes of

correcting defects; and (4) anti-retaliation lawhjch protect tenants from retaliation for
reporting violations by the landlord. Hirsch usedummy variable to denote the presence (=1)
or absence (=0) of each type of law in a giverestdio economize on degrees of freedom, we
collapsed the laws into a single index equal tostima of the dummies across the four types of
laws. The index thus ranges from 0 to 4, (whergyhdr index indicates more stringent laws)
with a mean of 2.33 and a standard deviation af Dbviously, we keyed the metropolitan areas
to the relevant states to determine the appropnaix.

A scatter plot of the data, shown in Figuree¥gals a clear negative relationship
between vacancy rates and the law index, as peedist the model. If we exclude the
Milwaukee outlier (as Smith and Rosen did in tlaalysis of the cross-sectional determinants
of the natural vacancy rate), the negative coiigeias even more pronounced. (The correlation
coefficient is —.47 with Milwaukee and —.79 withgut

Table 1 presents the results of an OLS regressitme vacancy rate on the law index
with the outlier included (column 1) and with itaéxded (column 2). In both cases the
coefficient on the law index is negative and sigaift, at the 10% level in the first case and the
1% level in the second. Columns 3-5 report thalte®f several multiple regressions that
include various combinations of the variables usg&osen and Smith (1983) in their cross-

sectional analysis. (The Milwaukee outlier is exigdd from all of these regressions.) These



variables include the renter mobility rate from 391980, the change in the housing stock from
1970-1980, and the dispersion in rents as measyrédte standard deviation. We obtained all of
these data from the 1980 Census. Of these addlitianiables, only the mobility rate is
significant (at the 10% level using a one-tailest)tesuggesting that states with more mobile
renters have higher vacancy rates. Note thatélidt is consistent with the search-cost theory
of equilibrium vacancy rates. More importantly tarr purposes is that the law index remains
negative and significant at the 5% level in altleé specifications, thus providing strong support

for the efficiency rent theory as a complementaggl@nation for the natural vacancy rate.

4. Conclusion

This paper proposed a new theory of the naturadn@agcrate for rental housing based on
insights gained from efficiency wage models of tinemployment rate. The idea is that a
positive vacancy rate provides an incentive fodlards to invest in maintenance of their
buildings because if they fail to do so, some ténanill vacate, and the unit will sit vacant for
some finite period of time. The resulting foregeaet will then serve as a penalty for the
landlord’s failure to maintain. The argument igeimded to complement rather than replace
existing theories of persistent vacancy based mantesearch costs.

The paper also provided a test of the theory basdtie existence of state-level
habitability laws that threaten legal sanctionsirgidandlords who fail to maintain their
buildings. Since legal sanctions are a substfartenarket discipline, the model predicted that
those states with more stringent laws should hawel vacancy rates. Using data on estimated
vacancy rates from the 1970s and an index of bttgability laws from the same time period,

we found a significant negative relationship asgmted by the model. We also found that
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mobility of renters had a positive effect on vacgras predicted by conventional search-cost
models. Our empirical analysis thus reflectsaplementarity of these two explanations for

persistent vacancy rates in the rental housing etark
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Table 1. Regression of natural vacancy rate on habitaldityindex.

Variable (1) (2) 3) (4) (5)
Law index —-1.445* -1.739*** -1.266** -1.646 -1.301**
(2.922) (4.534) (2.817) (2313  (2.303)
Mobility Rate - - 12.418* 12.672* 12.368*
(1975-80) (2.717) (1.618) (1.500)
Change in Housing - - -- -0.743 0.899
Stock (1970-80) (0.129) (0.115)
Rent Dispersion -- -- -- -- 0.060
(0.329)
Constant 14.824** 14 589***  8.485*  8.480** 9.901
(7.185) (13.958) (2.303) (3.862) (1.672)
n 15 14 14 14 14
R? 161 .601 .657 .623 .586

Note: Absolute values dfstatistics in parentheses.
***denotes significance at the 1% level.
**denotes significance at the 5% level.
*denotes significance at the 10% level.
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Figure 1. Full occupancy equilibrium.
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Figure 2. Equilibrium efficiency rent and number of vacantts.
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Figure 3. Scatterplot of the data.
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