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ABSTRACT 
 
During the 1990’s the situation in the rental housing market in Sweden changed dramatically. 
A combination of shocks took the rental housing market from a mean vacancy rate of 0.3 
percent and almost no dispersion between municipalities in 1990 to a mean vacancy of 5.4 
percent and dispersion between zero and 27 percent in 1997.  The latest available measure, in 
2005, shows a mean vacancy rate of 1.8 but still with a large dispersion between 
municipalities, between zero and slightly under 20 percent. It is our conception that on local 
submarkets within each municipality both the market share of the municipal landlord as well 
as the vacancy rate can be very high. 
 
The changed conditions on the rental housing market brought about certain behavior among 
municipal landlords that we find interesting to highlight and explain. We will use the classic 
model of a profit-maximizing monopolist in explaining their behavior. 
 
We start with discussing the investment problem, in terms of quantity and design, facing such 
a landlord. We then look at the pricing problem, explicitly considering two different pricing 
options: a single price and price discrimination among groups of tenants.  
 
We conclude that the monopoly model provide a good understanding of the pricing behavior 
as well as quantity adjustments of municipal housing companies since 1990 and onwards.  
 
 
KEYWORDS: vacancies, monopoly, rental housing, local submarkets, price-discrimination 
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1. Introduction 
 
This study is inspired by the work of several researchers addressing the phenomenon of 
natural vacancy rates in the housing market. We want to check whether such vacancies also 
will occur in a monopoly market. Further, it is our intention to examine if the standard 
monopoly model will help us to understand the behavior of Swedish municipal housing 
companies in recent years. 
 
The approaches used in the literature to explain the existence of a natural vacancy rate in the 
equilibrium solution have varied, but the general setup concerning market structure has been 
either perfect competition or monopolistic competition. We share the view that models of both 
perfect and monopolistic competition are appropriate and expedient, for studying markets for 
offices in cities. However, from a Swedish point of view, the suitability of using one of these 
market structures when analyzing markets for rental housing in urban areas can be questioned. 
In Sweden there are many local urban submarkets where the assumptions underlying perfect 
competition and/or monopolistic competition are far from met. Concentration on the seller 
side can be quite large which makes it more appropriate to use the monopoly model when 
analyzing such submarkets. 
 
The submarkets we have in mind in the Swedish case are distinguished by building type which 
predominantly is homogeneous and large scale multifamily apartment buildings, by the 
location distant or at some distance from the CBD and often owned by only one landlord: the 
municipal housing company (i.e. a public owner). The monopoly position held by these public 
landlords is reinforced by the way rent setting of private landlords is regulated. The rent level 
set by the municipal housing company determines the rent level for the entire rental-housing 
sector in each municipality.  
 
A study by Lind (1994, Chapter 5) includes a brief discussion of monopoly behavior in the 
housing market. To the best of our knowledge, however, there are no detailed studies of 
market performance under monopoly on local markets for rental housing. More specifically, 
there is no thorough investigation of the occurrence of natural vacancies in the equilibrium 
solution under monopoly. In this paper we attempt to do such a theoretical analysis by using 
the standard monopoly model to derive the characteristics of the profit-maximizing solution in 
terms of natural vacancies and pricing strategies in both a long run and a short-run 
perspective. 
 
We proceed as follows. We begin by briefly describing some institutional features 
characterizing the market for residential housing in Sweden. This section is called Municipal 
Housing Companies. Then, we review important studies of natural vacancy rates. In the 
following section, The Investment Decision, we examine the profit-maximizing solution of 
the long-run investment problem facing the monopoly landlord. Next, we explicitly consider 
different pricing strategies open to the landlord in the long-run and short-run perspective. We 
proceed by discussing reasons for the occurrence of natural vacancies in the optimal solution 
and in what respect the results can help us to understand the recent behavior of municipal 
landlords in Sweden. A summary of our findings concludes.  
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2. Municipal Housing Companies 
 
The municipal housing companies in Sweden have a unique position on the rental housing 
market considering rent setting. They set an asking rent based on their costs and then this 
asking rent is negotiated with the Tenants Association. The resulting rent determines the level 
for the entire rental-housing sector in each municipality.  
 
Municipal housing companies have been the Swedish municipal authorities’ prime instrument 
in providing housing to inhabitants since 1947. Supported by producer cost subsidies and 
municipal guarantees the municipal housing companies have, in large, effectuated the local 
politicians´ plans for housing construction.  

The stock owned by municipal housing companies was, in September 2005, 785 000 rental 
apartments, that is, 53 percent of the total stock of rental multi-family dwellings (Statistics 
Sweden, 2006). This means that the stock has decreased with about 95 000 apartments since 
1996 when the stock was 880 000, corresponding to 57.5 percent of the total stock. 

The figure below shows the housing construction in Sweden during the years 1958-2005. 

 

Figure 1. New Construction of Dwellings regarding both single-family homes and multi-family 
buildings. Data source: Statistics Sweden 

 

 

The high level of new construction of multi-family dwellings during 1965-1973 origins from 
the political ambition of constructing one million new apartments in ten years and the owners 
of the dwellings from this period is predominantly municipal housing companies. We also 
observe in Figure 1 that new construction decreased substantially after 1991. This was due to 
large cuts in and reformation of the system of subsidies. In 1998, the total amount of new 
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constructed dwellings reached the lowest figure recorded in this dataset and the construction 
has stayed at low levels since then. 

In 1991 a reformation in the tax system caused rents to rise with 30 percent. As we can see in 
Figure 2 below, vacancy rates started climbing thereafter. In 1998 the vacancy rate was 5,3 
percent in municipal housing and 2,5 percent in private housing. These vacancy levels were 
the highest recorded during the complete time series. Since then, vacancy rates have decreased 
and the actual figure in September 2005 is 1.7 percent. However, the dispersion of vacancy 
rates measured on municipality level is still quite large, some municipalities have zero 
vacancy rate and others have slightly fewer than 20 percent. 

 
Figure 2. National vacancy rates for rental multi-family housing in Sweden 1976-2005. 
Data source: Statistics Sweden. 

 

 

Municipal housing companies have had higher vacancy rates than private landlords during the 
entire period 1976-2005. We know that the high vacancy rates during the mid-nineties not 
were uniformly distributed across the stock of rental dwellings. Rather, vacancies were 
concentrated to the type of submarkets that we described as local submarkets with monopoly 
structure. We believe that some of these submarkets had vacancy rates around 30-40 percent. 
This can, in 2005, still be the case. 

These high and increasing vacancy rates during the nineties meant certainly great income 
losses for the municipal housing companies. Their adjustment behaviors have been studied 
(Klingborg, 2000) and some of the results led us to analyze these markets from the perspective 
of monopoly. We will return to the topic of adjustment behavior in section 5 and 6 of this 
paper.  
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3. Natural Vacancy Rates 
 
More than forty years ago, the phenomenon of vacancies and their relation to rent fluctuations 
in the rental housing market were analyzed theoretically by Blank and Winnick (1953). In 
their model, the market structure is assumed to be monopolistic competition. In regard to the 
cost structure of the rental-housing sector, they argued that as compared to average costs, 
marginal costs are low and probably remain constant over wide ranges of occupancy. They 
concluded that vacancies normally exist in the market equilibrium solution in both the 
standing stock period (the short run) and in the construction period (the long run), and that the 
number of apartments a landlord will offer in the equilibrium solution is determined by the 
cost and shape of the demand function. 
 
The question of a correlation between vacancy rates and rent changes was addressed in the 
literature in the early 1970s. An empirical paper, Smith (1974) offered the first definition of 
the natural vacancy rate. Smith’s intention was to support the price adjustment mechanism 
suggested by Blank and Winnick. In his model, the market structure is assumed to be perfect 
competition and natural vacancies appear in the short-run equilibrium with fixed supply. The 
results indicate that vacancy rates are significant in explaining changes in rents and that the 
estimated constant natural vacancy rate varies among different cities. 
 
The most frequently cited paper on natural vacancies is an empirical study by Rosen and 
Smith (1983), who explicitly ascribe the concept of the natural vacancy rate to the long-run 
equilibrium. We interpret their assumptions concerning the market structure as equivalent to 
perfect competition. According to Rosen and Smith, the appearance of vacancies in the rental 
housing market is due to market frictions that cause rents to adjust slowly. In their empirical 
model, the natural vacancy rate was held constant over time. Their results reconfirmed that 
rents vary with excess demand or supply as represented by deviations in the actual vacancy 
rate from the natural vacancy rate. Rosen and Smith also calculated the natural vacancy rate 
for the cities under study and estimated the determinants of this rate. Although the 
econometric procedure in this part of their study has been criticized (Gabriel and Nothaft, 
1988), it still provides interesting general results. As in Smith (1974), the natural vacancy rate 
is found to vary for different cities. Significant determinants of the natural vacancy rate were 
found to include tenant turnover, rent dispersion, average rent and average annual change in 
the housing stock. 
 
In subsequent empirical studies, the natural vacancy rate was found to vary over time (Voith 
and Crone, 1988); (Grenadier, 1995); as well as among different types of apartments (Frew 
and Jud, 1988), and different sizes and types of apartments and houses (Guasch and Marshall, 
1985); (Sternberg, 1994).  
 
The theoretical models used to analyze the natural vacancy rate differ a great deal in the sense 
that they emphasize different behavioral aspects of the rental housing market.  
 
In the context of search theory, Read (1988) showed that positive vacancy rates can exist in a 
market when the search periods of landlords are longer than those of tenants, given no period 
of notice. The search period and hence the vacancy rate are dependent on the rate of 
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advertising in the market. His measure of the steady-state vacancy rate is the length of the 
search period divided by tenure time plus two search periods. 
 
According to Arnott (1989), the market vacancy rate is basically a function of the probability 
that a household when arriving on the market, will choose the vacant unit of a landlord. 
Vacant units in the market are characterized by heterogeneity and the households are 
characterized by idiosyncrasy in tastes.  
 
The most conceptually complete treatment of natural vacancies may, in our view, be found in 
Igarashi (1991). His theoretical model, where the market structure is monopolistic 
competition, explicitly incorporates both short-run and long-run equilibria.. Igarashi defines 
the natural vacancy rate as the vacancy rate in long-run equilibrium, while the vacancy rate in 
short-run equilibrium is regarded as a deviation around the natural vacancy rate. 
 
Even though the issue of natural vacancies in the rental housing market has been analyzed 
empirically to some extent since the mid-1970s, theoretical analyses did not begin to appear 
until more recently. Thus, the theoretical treatment of natural vacancies still seems 
conceptually incomplete. Furthermore, there is not yet any well-established terminology in 
this field.  
 
In accordance with Klingborg (2000) we will use the term ´natural vacancies in short-run 
equilibrium´ for the vacancies that exist when the market is in short-run equilibrium. We will 
call the vacancies that exist in long-run equilibrium ´natural vacancies in long run 
equilibrium´. When the market is in short-run equilibrium but not in long run equilibrium, we 
will call the number of vacancies that constitutes the difference between natural vacancies in 
long-run equilibrium and natural vacancies in short-run equilibrium ´the deviation from 
natural vacancies in long-run equilibrium´. We term the vacancies that can be observed on the 
market at a given point in time, ´observed vacancies´. In our deterministic set up of the 
monopoly model, there will be no deviation from observed vacancies and natural vacancies in 
short-run equilibrium. That is, with no consideration of uncertainty in the monopoly model, 
observed vacancies will always be equal to natural vacancies in short-run equilibrium.  
 
 
 
4. The Investment Decision 
 
In this and the subsequent section we will discuss what the standard monopoly model would 
suggest concerning how a profit-maximizing monopoly landlord would handle the interrelated 
investment-pricing problem facing her. Here, we will concentrate on the long-run investment 
decision and leave the discussion of the pricing problem to the next section. 
 
Our main task in this section is to determine, whether the optimal plant design, i.e. the profit-
maximizing design of housing units and number of dwellings in the monopoly submarket, will 
contain vacancies in equilibrium. In order not to obscure the picture by different aspects that 
might be realistic but nevertheless not central for the question at hand, we will choose the 
simplest possible setting. 
 
Our starting point is a landlord who, for some reason, has a monopoly position on some 
submarket(s) for rented residential housing in a metropolitan area. We assume that the 
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landlord feels secure that her monopoly position will remain unthreatened over time. We also 
disregard important dynamic aspects such as demand changes or the necessary lead times in 
the construction of new houses. Thus, the analysis will be purely a temporal. 
 
The monopoly landlord is assumed to have estimated what she regards as a stable demand 
function in a long-run perspective.1 The inverse of this demand function is denoted p(q), 
where p is apartment rent and q is the number of apartments rented. This function will show 
how the revenues depend of the solution of the investment problem. The corresponding 
marginal revenue function (MR(q)) can be expressed as 
 

( )
( ) ( )

p q
MR q p q q

q

∂= +
∂

        (1) 

 
In addition to the inverse demand function the long-run production technology and the prices 
of all relevant factors of production have to be taken into account in the form of a long-run 
cost function. The associated long-run marginal cost function (LRMC(q)) can be written as 
 

( )
( ) ( )

LRAC q
LRMC q LRAC q q

q

∂= +
∂

      (2) 

 
where LRAC(q) is the long-run average cost function. 
 
The optimal housing design and number of dwellings ( optq ), that the landlord will choose to 

let, will, of course, satisfy the well-known first order condition MR(q)=LRMC(q). Using (1) 
and (2) we can explicitly solve for this optq  in terms of the p(q)-function and the LRAC-

function. The solution is 
 

( ) ( )
( ) ( )opt

LRAC q p q
q

p q LRAC q

q q

−= ∂ ∂−
∂ ∂

        (3) 

 
The LRAC-function in (2) and (3) is an envelope function to a large number of short-run 
average cost functions (SRAC(q)). Every individual SRAC-function represents one specific 
design of the housing stock. We assume that each of these SRAC-functions is both continuous 
and differentiable although each is defined only up to a certain maximal quantity )( maxq , 

which, of course, will be a different number for each individual SRAC-function. 
 
The central feature of the envelope theorem is that the LRAC-function will coincide with each 
of the SRAC-functions at one point only. This single point will also be a point of tangency, 
i.e. the two curves will be associated with the same cost level and with the same slope atoptq . 

Thus, condition (3) can also be expressed as 
 

                                                 
1 Even if this type of demand is essentially a short-run concept, it can, of course, remain stable over a 
considerable time span. 
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( ) ( )
( ) ( )

opt

opt opt

SRAC q p q
q

p q SRAC q

q q

−=
∂ ∂−

∂ ∂

        (4) 

 
where )(qSRACopt  is the short-run function characterizing the optimal housing stock. As 

maxqqopt < , it is evident that the optimal monopoly solution will indeed contain natural 

vacancies. 
 
 
Figure 3. The profit-maximizing dwelling design at increasing returns to scale 
 
 
 

 
The solution in (3) and (4) is also depicted in Figure 3. The curve labeled )(qSRMCopt in the 
figure represents the short-run marginal cost function. When drawing the figure we have 
assumed that the long-run production function shows increasing returns to scale. However, 
this assumption does not affect the occurrence of natural vacancies in the equilibrium, only 
the magnitude of these vacancies. If we instead had assumed constant or decreasing returns to 
scale, we would still find natural vacancies in the optimal solutions. 
 
 
 
5. The Pricing Decision 
 
So far we have not dealt explicitly with the rents that the monopoly landlord will charge its 
customers. The pricing decision includes a number of interrelated choices, i.e., the use of 
linear or non-linear pricing schemes or combinations thereof, how the scheme or combination 
actually chosen should be applied, etc. Of course, whatever is optimal in this respect depends 

 
 
 
 
 

LRMC(q) 

LRAC(q) 

SRACopt(q) 

SRMCopt(q) 

MR(q) 

P 

qmax q qopt 
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on the set of restrictions imposed. We will consider two alternatives:  a single price and price 
discrimination among groups of tenants. Both of these pricing strategies have been observed 
in the residential submarkets in Sweden (Klingborg 2000). Various kinds of non-linear pricing 
such as two-part or multipart tariffs and block tariffs will not be examined, as these forms of 
pricing are of no interest when a potential consumer only has to consider renting zero or one 
apartment from a monopoly landlord. 
 
The optimal single price will of course depend on the optimal quantity. This quantity is 
determined by condition (3).  Once this quantity is found, it can be inserted into the inverse 
demand function to obtain the optimal single price. However, there is one proviso. There is 
nothing that says that there will not be several solutions, which fulfill condition (3) and the 
necessary second-order condition for maximum. 
 
Given our assumption of a continuous and differentiable cost function, the possibility of 
several solutions will depend on the shape of the inverse demand function p(q). As we have 
already assumed that each potential tenant demands either one or zero apartment in the 
monopoly submarket, the market demand function may be neither differentiable nor 
continuous. Although there is no a priori reason why it should be a function at all, we assume 
here that it is in fact a function and, in addition, that it is continuous. We do not assume 
differentiability throughout, however. 
 
The above assumptions comply with a market demand curve or its inverse that is piecewise 
linear. But there can be "kinks" between the different linear segments, such as kinks of the 
Sweezy type (Sweezy, 1939) and the "plateau or balcony" type (Nutter, 1955); (Robinson, 
1933). These kinds of kinks imply that the marginal revenue curve associated with the 
continuous and piecewise linear inverse demand function will consist of several linear 
segments that are not connected. The process of solving for the global profit-maximizing 
solution means ranking all the local solutions that satisfy the first- and second-order 
conditions for a maximum. If there are h different local solutions, we can select any of them, 
for instance the one with the smallest equilibrium quantity, as our point of reference. We 
denote this solution 1optq . Then, by selecting the solution that fulfills 

 

0max)()(
11

>=− ∫∫
i
opt

opt

i
opt

opt

q

q

q

q

dqqLRMCdqqMR ,  for i=2,..h    (5) 

 
where qi

opt  represents the optimal quantity in solution i, the global solution is obtained. If (5) 
is not positive for any i=2,..h, then, of course, the solution 1

optq  is the global optimum. As soon 

as the globally optimal quantity is found, the optimal single price is also determined as the 
price that supports this equilibrium. Only with a very special configuration of kinks in the 
demand curve will this solution also represent a welfare maximum. 
 
Let us now consider the second alternative, i.e., the possibility of price discrimination among 
different groups of potential tenants. By letting each separate group be confronted with a 
single price, this possibility can be described as a division of the monopoly market into two or 
more separate submarkets, with a single price in each submarket. We assume that at a specific 
point in time, a potential tenant has no choice regarding the group to which he or she belongs. 
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Even in this case, condition (3) will define the optimal quantity or quantities, but it does not 
show how the optimal quantity is distributed over the different groups. In order to find this 
distribution, we first have to decompose the inverse market demand function into m different 
group demand functions. We can then determine the optimal number of apartments rented to 
each group, for instance, by maximizing the total revenue for the quantity or quantities that 
satisfy condition (3): 
 

( ) hi
mj

j j

i
optjijjj

q
qqqqp

ij

,.........1
,.......1

,
,max =

=





















−−∑ ∑λ

λ
                                                          (6)  

 
Where iλ  is the Lagrangian multiplier associated with the locally optimal quantity the 

necessary first-order conditions for maximization of (6) are 
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       (7) 
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       (8) 

 
Further 
 

∑ ≥−
j

j
i
opt qq 0, i=1,.......h       (9) 

 
and 
 

,0=








−∑

j
j

i
opti qqλ  i=1,.......h       (10) 

 
For each specified i, we can see that conditions (7) and (8) divide the total number of groups 
into two disjoint subsets, one consisting of f groups (f<m) where (7) is a strict inequality and 
thus 0=fq  according to (8). The other subset consists of k groups, (k≤m), for which (7) is an 

equality, so that according to (8) 0>kq . Of course, f+k=m. 

 
Furthermore, conditions (7) and (8) will make it possible to solve for the optimal distribution 
of apartments over the k groups that will rent some of the stock. Condition (7) can be 
rearranged to yield: 
 

( )
kghi

q

p

qp
q

g

g

igg
g ∈=

∂
∂

−
= ,,....1,

λ
       (11) 
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This gives the optimal number of apartments rented to group g. The r.h.s. of (11) takes into 

account the fact that the price sensitivity of demand from group g 














g

g

q

p

∂
∂

 is negative. 

 
The Lagrangian multiplier iλ  can readily be interpreted as the LRMC of constructing and 

using the marginal apartment at the optimum. With this in mind, (11) tells us that in optimum 

the number of flats rented to group g will be determined by the weighted mark-up (price over 

marginal cost). The weight is the absolute value of the price sensitivity of demand stemming 

from group g. 

 
Figure 4. Optimal price discrimination among two groups. 
 

 
In figure 4 the optimal price discrimination among groups is illustrated. In the figure we have 
made a couple of simplifying assumptions. First of all we assume that the total market 
consists of only two groups, 1 and 2. Secondly, we have assumed that the inverse group 
demand curves, p1(q1) and p2(q2) respectively, are straight lines, thus assuming away the 
possibility of several local optima. 
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Furthermore, in order to simplify the figure, we have omitted the total inverse demand 
function confronting the monopoly, but the corresponding marginal revenue function, called 
MR, is shown in the figure.  
 
Given the numerical value of λ , we can determine not only the optimal total number of 
apartments that the monopoly will rent to tenants, q1

tot, but also the optimal number rented to 
group 1, q1

1, and to group 2, q1
2. The set of prices that will support this distribution of 

apartments among the two groups is p1
1 and p1

2. Thus, p1
1 is the apartment rent paid by group 

1 and p1
2 is the apartment rent paid by group 2. 

 
The solution to this price discrimination problem can very well be such that f=m-1, so that 
k=1. This outcome means that the monopoly will choose to rent apartments only to members 
of one group. In such a case, we cannot distinguish price-discrimination behavior from the 
single price behavior dealt with above. But if the monopoly engages in price-discriminating 
behavior, we can be certain that this strategy gives rise to higher profits than would a single 
price solution. The price discrimination solution will obviously not be welfare maximum, as 
different tenants are charged different rents. However, this solution will also represent the 
optimal Ramsay prices when the revenue requirement is set equal to the maximal profit. 
 
Our discussion of the pricing problem faced by the monopoly has so far concentrated on 
finding the rent or rents that will secure the long-run optimal solution. The profit-maximizing 
rent or rents will be charged as long as nothing happens to the cost function and the revenue 
function. But as soon as there is some change in either or both of these, the monopoly will 
consider changes in the rent or rents and in the dwelling design. 
 
The short-run response will normally be in the form of rent changes with the dwelling design 
as a given parameter, whereas the long-run response will also include reconsideration of this 
design. A monopoly that has chosen a single price solution to the long-investment problem 
can very well alter its strategy as a short-run response to changing conditions. Thus, it is quite 
conceivable that an optimal short-run reaction to e.g. a downward shift in the inverse demand 
might be the introduction of price discrimination among groups of tenants. 
 
Such a change in pricing strategy will mean that the monopoly landlord tries to aquire new 
tenant groups which previously at the single price were not in the market. In this way the 
landlord might be able to reduce the vacancy rate as compound to the single price solution. 
There is empirical evidence (Klingborg 2000) that the landlords that have introduced price 
discrimination among groups have managed to reduce vacancy rates! 
 
Regardless of whether the short-run response will also incorporate such a change in the 
pricing strategy, the new restricted profit maximizing solution will normally lead to a change 
in the previously optimal quantity optq . We denote the new optimal quantity SRq , where 

normally optSR qq ≠ . As maxq  cannot be changed in the short run, the new profit-maximizing 

solution will not have the same number of vacant apartments as in the fully adjusted long-run 
equilibrium dealt with earlier. The optimal number of vacancies in the short-run solution is 
given by SRqq −max .  

 
Let us conclude this section by pointing out that we do not think that the textbook monopoly 
investment-pricing solution is a good or even reasonable way to describe how the municipal 
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monopoly landlords in Sweden have dealt with their dimensioning-pricing problems during 
the post-war period up to the beginning of the nineties. They had, during this period, other 
ambitions than maximal profits. However, when the crisis in the rental residential markets 
occurred in the beginning of the nineties they occasioned great increases in vacancy rates and 
substantial losses. In this situation they claimed that they were working hard to minimize 
losses. But this is just another way to say that they now tried to behave in a profit-maximizing 
manner. The monopoly model is indeed helpful explaining this new behavior. 
 
In respect of their pricing strategies, they abandoned the uniform pricing policy, which they 
had adhered to so far and introduced both price differentiation over the housing stock and 
price discrimination among groups such as new tenants, young adults and elderly persons 
(Klingborg, 2000). Some landlords also rented e g two bedroom apartments with a locked 
bedroom as a one bedroom flat. Some started to provide different services in their area that are 
more or less complimentary to housing. But most municipal landlords seem to be very 
reluctant to permanent cuts in the general rent level. 
 
One way to deal with the long-run dimensioning problem, beside the short-run short cut in the 
form of locking bedrooms, has been to withdraw houses from the housing market by renting 
them to the immigration authorities as refugee accommodations. But there are also cases in 
which the municipal landlords have chosen to demolish relatively recently constructed houses. 
Thus, it seems as if demolishing is preferred to selling the houses, as the latter form would 
jeopardize their monopoly position. 
 
 
 
 
6. Natural Vacancies in the Equilibrium Solution 
 
In a technical sense, the occurrence of long-run natural vacancies in the fully adjusted profit-
maximizing monopoly solution can be attributed to the assumption of continuous long-run 
and short-run cost functions. In order to obtain an equilibrium solution with a marginally 
adjusted design of the housing units, long-run costs have to be continuous. In order to ensure a 
fully adjusted long-term equilibrium without natural vacancies, we would have to introduce 
some kind of discontinuity, i.e., in the form of constant short-run marginal cost and rigid 
short-run capacity. This kind of short-run cost structure, which is compatible with continuous 
LRMC, would imply that a capacity scarcity rent would have to be added the short-run 
marginal production cost to make it equal to the LRMC-level in the optimal solution. 
 
The question then is: how realistic is the assumption of a continuous and increasing SRMC 
function under monopoly conditions? When the rental housing market is analyzed under 
perfect competition or monopolistic competition, the continuity assumption always seems to 
be made, at least implicitly. In our view, it seems more reasonable to make this assumption 
also under monopoly conditions rather than alternative ones, even in the deterministic setup 
chosen here. It becomes even more reasonable in a setting with some uncertainty, for instance 
in the form of some mismatch cost function. 
 
One argument for continuity in a deterministic context goes as follows. A landlord with a 
monopoly position in a submarket will require some spare apartments in order to maintain the 
housing stock in an efficient way. Of course, some apartments can be maintained during the 
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period when an apartment is empty, i.e., after one tenant has moved out and before another 
moves in. But, this means that all apartments will not be rented all the time. Furthermore, 
some tenants, who live in their rented apartments for a considerable period of time, have to be 
evacuated every now and then for the purpose of infrequent repairs and renovation, which 
requires some extra available apartments. Thus, there are good reasons for having some rate of 
vacancies in an equilibrium solution.  
 
Maintenance, repairs and renovation can be conducted in many different ways. When there is 
no effectively binding restriction on the time an apartment can be unoccupied to allow for 
necessary repairs, such work can be organized in a manner which minimizes repair costs. The 
opportunity cost associated with this work in the form of rents forgone will be low or 
negligible as long as a landlord has many empty apartments. If, on the other hand, most of the 
available apartments are rented, this opportunity cost will become increasingly higher, the 
fewer the number of unoccupied apartments. Rising opportunity costs might, in turn, warrant 
that repair work will be carried out in a shorter period of time and a more costly way in order 
to save time and reduce revenue losses. But this is merely another way of saying that the 
SRMC is increasing as the capacity of the monopolist housing stock is approached. Such an 
increase is obviously not compatible with constant SRMC and rigid capacity. 
 
Thus, given continuous and increasing SRMC at the long-run optimal solution, we can be 
certain that this equilibrium will contain long-run natural vacancies. This long-run natural 
vacancy rate will depend on e.g. the shape of both the long-run production function and the 
SRAC function in the optimal design of the housing units. 
 
If we instead of increasing returns to scale in Figure 3 had assumed decreasing returns to scale 
the long-run natural vacancy rate would be lower than what is indicated in that Figure. This is 
true provided that the short-run cost functions have approximately the same shape in both 
cases. 
 
If the long-run cost function is characterized by increasing returns to scale, a monopoly will 
emerge. If there on the other hand are decreasing returns to scale, the market structure will be 
either perfect or monopolistic competition. 
 
If this circumstance is combined with our previous result concerning the long-run natural 
vacancy rate, we can expect a greater long-run natural vacancy rate as well as higher rent level 
under monopoly conditions than under perfect competition. This conclusion is valid provided 
that the monopoly SRAC function has approximately the same shape as the SRAC function 
for the perfectly competitive industry. 
 
The analysis in this section has so far focused on the dwelling design that solves the long-run 
investment problem and the long-run natural vacancies occurring in this solution. This long-
run equilibrium will, of course, also be a short-run equilibrium. Thus, the difference 

optqq −max  will be both the long run and the short-run natural vacancies. But, as has already 

been pointed out in the section on pricing, the monopoly will make short-run adjustments 
when conditions change. After such adjustments, the short-run natural vacancies will differ 
from the previously determined long-run natural vacancies. 
 
However, changing conditions will also affect the long-term profit-maximizing solution, as 
the monopoly has reason to reconsider the previously optimal dwelling design. In principle, 
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the new solution to investment problem under reconsideration will be a new dwelling design 
with a new maximal capacity and a new optimal quantity. This revised solution will contain a 
new number of long-run natural vacancies, which in turn will normally differ from the short-
run natural vacancies in the restricted solution. Thus, when conditions have changed, the 
short-run natural vacancy rate will deviate from the new long-run natural vacancy rate. 
 
A dynamic aspect of monopoly adjustment to changing conditions concerns the speed of the 
adjustment process to the new fully adjusted dwelling design. This speed will be dictated by 
internal profit considerations only. It seems reasonable to assume that this speed will be 
slower in the monopoly case than under other forms of market structure due to the absence of 
outside competition. 
 
Such adjustment behavior might have continued and increased during the late 1990’s and the 
first years of the twenties although we cannot support this thought with empirical evidence. 
However, the statistics on national level indicate this, telling us that in 1996 municipal 
landlords owned around 880 000 dwellings and in 2005 the number is 785 000, that is, 95 000 
dwellings less. Of these 95 000 about 20 000 are demolished due to vacancies (Statistics 
Sweden, 2006). Selling houses to tenants housing coops, which have taken place in 
Stockholm and Gothenburg, are likely the explanation of another big portion of this figure. 
 
 
7. Summary 
 
Using a standard monopoly model, we have shown that a profit-maximizing solution for a 
landlord in both the long-run and the short-run equilibriums will contain natural vacancies. 
We have also found that the shape of the long-run cost function, given the marginal revenue 
function, is essential in determining the number of natural vacancies.  
 
We then turned to looking at the pricing decision of a monopoly landlord and solved for the 
optimal rent or rents that will secure the long-run profit maximizing solution. We considered 
two different pricing strategies: a single price and price discrimination among groups of 
tenants. We argued that a possible short-run response to changes in the cost function and/or 
the revenue function is a change in pricing strategy for instance from a single price to price 
discrimination among groups of tenants. 
 
An interesting feature of the monopoly structure is that, under certain conditions, the number 
of natural vacancies will be greater than under perfect competition. The conditions are that the 
monopoly must be due to increasing returns to scale and that the short-run average cost 
function of a monopoly landlord must have approximately the same shape as the short-run 
average cost function of the rental housing industry under perfect competition. 
 
In the short run, changed conditions will alter the optimal quantity of available apartments, 
i.e., the number of natural vacancies in the new short-run equilibrium will differ from the 
previous quantity. Furthermore, these short-run natural vacancies will not be equal to the 
long-run natural vacancies, as the maximal quantity of apartments cannot be adjusted in the 
short run. The long-run response will in turn result in a new maximal quantity of available 
apartments and, of course, a new optimal quantity of unoccupied apartments. Thus, there will 
be a revised number of long-run natural vacancies, which, after full adjustment has occurred, 
is equal to the number of short-run natural vacancies. We may conclude that also under 
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monopoly there will be short-run variations in the natural vacancy rate around the long-run 
natural vacancy rate. This is in accordance with the results of Igarashi (1991). 
 
The monopoly model we have used to investigate the optimal solutions, point at certain 
reactions to changing conditions. These reactions correspond to a large extent to how the 
Swedish municipal landlords in fact have reacted in terms of price and quantity adjustments as 
a response to their crises starting during the nineties. Thus, the model does indeed help us to 
understand their new behavior. 
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