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Sammanfattning 

Syftet med denna uppsats har varit att undersöka den nuvarande hyresregleringen och 

regionala variablers påverkan på den svenska nyproduktionen av hyreslägenheter. Studien 

har behandlat tvärsnittsdata och genomförts på 72 FA-regioner under perioden 2003-2008. 

Regressionsanalysen har tydligt visat på att nyproduktion av hyreslägenheter påverkas 

särskilt av variablerna „sysselsättning‟ och „småhuspriser‟. Andra variabler som inkluderats, 

såsom „vakansgrad‟, „nettomigration‟ och „hyresnivå‟, har visat betydelse men ett tveksamt 

samband med nyproduktion. Dessa kunde faktiskt visat sig ha ett större inflytande över 

nyproduktion om modellen undersökts under en annan tidsperiod. Det är också vår 

uppfattning att en mer avreglerad bostadsmarknad, eller en tredje generation av 

hyresreglering, skulle kunna ge nya incitament för nyproduktion. Den skulle även kunna 

bidra till att bromsa den svarta marknaden som alltmer breder ut sig i större regioner. Vi 

hoppas att våra resultat och förslag ger möjligheter för vidare studier inom detta område. 

Det är önskvärt att fortsättningsvis utreda och analysera fördröjningsstrukturer och 

tidsserieanalyser för att bilda starkare uppfattningar kring utvecklingen av nyproducerade 

hyreslägenheter. 
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Abstract 

This thesis has contributed with a study on 72 Swedish regions over six years to determine  

to what extent regional factors affect new construction of rental apartments. By conducting  

a cross-sectional regression analysis of ordinary least squares type it has become clear that  

new construction of rental apartments is mostly affected by regional employment rates and  

prices on small houses. The positive relation of the employment factor is of great  

importance since it is the one deepest connected with the economic activity in a region.  

One can also conclude that the price on small houses within a region indicates the state of  

the rental apartment sector. In regions where high prices are present, rental apartments are  

also constructed. Other variables that are included in the model have shown significance  

but have somewhat questionable correlations with new construction. It is also our belief  

that a more deregulated housing market, or a third generation of rent control, gives new  

incentives for new construction because of decreased risk in income streams, it might also  

help to reduce the shadow market in larger regions. We are also of the opinion that smaller  

regions with high emigration rates and low employment rates will probably not experience  

the same degree of expansion in their apartment stock.  

 

We believe that other factors included in the model could indeed be shown to have a 

stronger influence on new construction if the model had been conducted on another time 

period or in another functional form. We hope that our results and suggestions give an 

opportunity for further studies within this subject such as investigate and analyze lag 

structures and time-series analysis.  
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1 Introduction 

The housing market is an important factor for a nation‟s economy. Its flexibility and 

dynamics is crucial for regions and individuals. In Sweden, as well as in many other 

European countries, there is a regime of regulation on the housing market for rental 

apartments. However, there are differences between countries regarding these regulations. 

In the Swedish case, the regulation started to be implemented after World War II in order 

to prevent landlords to take advantage of severe scarcity (Andersson, Pettersson & 

Strömqvist, 2007).  

According to the OECD Economic Surveys: Sweden (2007), numerous sectors in the 

Swedish economy have been deregulated, but the housing market remains distorted, which 

hinders basic economic theories of supply and demand to interact. Furthermore, the 

OECD Economic Surveys: Sweden (2007) chooses to explain today‟s situation as a 

collective bargaining system, where non-profit municipal companies become the 

benchmark for rent setting. Hence, these companies create a ceiling for the entire Swedish 

rental market. One can explain this further; negotiation of rent levels are driven by the 

tenant association and the local municipal housing company towards the private housing 

companies (Lundström & Wilhelmsson, 2007; Bejrum, Cars & Kalbro, 1995). In the case 

of new production of rental apartments, Turner (2001) argues that new production is not 

happening because of high production costs, as well as the lack of payment from 

customers. Due to this, one will face a pressure on today‟s rent setting regulation, which 

needs to experience a more market based rent setting. This is of great importance if new 

production of rental apartments should increase without any subsidies from the Swedish 

state. 

One argument in favor of construction of new rental apartments is its connection to 

regional labor market conditions. Spånt (2004), as well as Oswald (1999) stress the 

importance of producing more rental apartments, since this form of living give people 

better incentives to move between regions to find jobs, if one region is hit by 

unemployment. This is also emphasized by Ball and Harloe (1998), who argues that the 

labor market is in synergy with an efficient and consistent housing market. 

Rental apartments, as a form of living, are argued to be of importance for regional labor 

markets. However, one can argue that new construction is hindered in the Swedish case 

because of the existing rent regulation.  

The introduction presented above leads us to the purpose of this thesis: 

To what extent is the amount of new construction of rental apartments in Sweden determined by regional 

variables such as employment rate, net migration, rent levels and vacancies as well as general house prices, 

and to what extent are they affected by the Swedish rent regulation? 
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1.1 Previous studies 

Previous studies on rent regulation and its effects on new construction have been widely 

discussed within the field of economics. Many sectors have gone through a deregulation, 

but the Swedish market for rental apartments remains the same. Some have argued that this 

market would function well under the free market (Meyerson, Ståhl &Wickman, 1990). The 

Swedish system is always central in the debate, and many are asking for a revision of the 

Swedish policy. In 2003, Hans Lind presented a study on the connection between the rent 

regulation and new construction between the years 1995-2001, where he finds that the 

regulation had little effects on the low level of construction during these times. Instead, he 

puts emphasis on the issues regarding the low elasticity of supply in the construction sector 

(Lind, 2003). Yet, he makes it clear that rent regulation can lead to lower construction of 

rental apartments in the case of that it keeps the rents at a lower level than under a free 

market since this sometimes makes investments unprofitable (Lind, 2003; Eriksson & Lind, 

2005). The regulation will also create insecurity and higher risk for the landlord where 

he/she will not be able to know the future regulation outcomes, and hence not the rent 

level. This is also noticed in the study by Forsberg and Åsell (2000), where effects of rent 

regulation and deregulation have been compared in Finland, Great Britain and Spain. 

Finally, the regulation might cause a gap between apartments in the existing stock 

compared with the newly constructed, where decreases in demand probably will affect new 

apartments to a larger extent and therefore increase the risk in new construction of rental 

apartments. 

When discussing the regional economy and its flexibility, Oswald (1999) finds that there is 

a relationship between the degree of unemployment in regions and the degree of home 

ownership. He argues that, when looking at selected European countries, the ones with the 

highest percentage rate of its population being homeowners are also the ones that have the 

highest unemployment rates. A country‟s natural rate of unemployment depends on to 

what degree it is possible to move geographically to find jobs (Oswald, 1999). Oswald 

found that an increase in home ownership with 10 percent increased unemployment with 

two percent in the majority of his researched countries. However, he did not only discover 

this connection on country basis, but also among regions within the same country.   

Furthermore, it is expected that individuals in an economy are flexible and mobile to move 

to where there are discrepancies in the labor market (Spånt, 2004). Barceló (2006) further 

investigated Oswald‟s findings on five European countries and found that rental house 

tenants were more mobile than homeowners. She also found that the people in rental 

housing was far more willing to change jobs even if it required them to move to a new 

home in a different location. These findings further confirm Oswald‟s theory (Barceló, 

2006). 
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1.2 Outline 

Section 2 presents a background on different rent regulation regimes and describes the 

current Swedish rent regulation debate regarding rental apartments. Section 3 presents a 

theoretical framework following a model of real estate market interaction by DiPasquale 

and Wheaton (1996). The section will also include theoretical support for variable 

determination. Section 4 describes the regions under investigation in this thesis. It also 

presents the econometric model and the variables included. The results and analysis of the 

regression results will be presented in section 5. Furthermore, a discussion on the analyzed 

results and their connection to the theoretical framework and to the Swedish debate on 

rent regulation will be accounted for in section 6 together with concluding remarks. 
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2 Effects from a rent regulation 

The following chapter will explain different types of rent regulations and their effect on the real estate 
market. It is also defined in which type of regulation Sweden is situated, and further introduce the discussion 
about the current system. 

Richard Arnott has been the foremost actor of dissecting and structuring the ways rent 

regulations are being used. In his article Time for revision on rent control (1995) he stresses that 

there has been widespread agreements that rent control discourage construction of new 

apartments. It is also important to point out the system of rent regulations that is actually 

present in rental markets. Different regulations have been acting in different ways 

throughout modern housing history. When this is being discussed the severity of the 

regulations are being ranked continuous in form of „hardness‟, even so, three main stages 

can be found to describe what forces and „rules‟ that actually adjust the rents.    

The original stage of rent control appeared in the United States simultaneously with its 

participation in the second World War. The requirement of immense movement of labor 

forces created a high pressure on local housing markets. Therefore a freeze on nominal 

rents were imposed to hinder landlords from profiting from the fact that its country was at 

war and to ensure affordable accommodation for relocated workers (Arnott, 1995). After 

the war the rent freeze was kept intact with the perception that homecoming soldiers 

would otherwise disorder demand for housing in certain regions.  Despite this precaution a 

housing boom increased supply of accommodation and thereby lowered rents, making 

deregulation a smooth procedure (Arnott, 1995). The post war deregulation of the rent 

freeze was a bit more problematic in Europe. The war left many countries with shattered 

housing stocks and broken economies which made the restoration a long process. 

Therefore the freeze was kept on all pre-war housing while all new construction got an 

uncontrolled rent setting. This made the pre war housing rents to fall significantly in real 

terms against the uncontrolled ones (Arnott, 1995). These freezes are being referred to as 

hard regulations or first generation of rent control. It makes no adjustments for price level 

differences and therefore the rents remain fixed over longer periods of time.  

A more modern approach to control rents was imposed in the 1970s with the second 

generation of rent regulation (Arnott, 1995). This stage adjusts rents according to changes 

in price levels and gives the landlord right to charge extra for renovation expenses and to 

avoid cash flow problems. A discussion between the landlord and the tenant association 

determines if the applied rent increase is legitimate. This system of rent regulation is being 

used in Sweden and is practiced after the so called „Bruksvärdessystemet‟1.  

This rent setting system in Sweden („Bruksvärdessystemet‟), is built on the principle that 

„similar apartments should have similar rent‟ (Forsberg & Åsell, 2000). The purpose of this 

system was to emulate a free market system while at the same time protecting the tenancy, 

                                                 
1 Jordabalken 12 kap. 55§ 
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as well as creating a barrier against extreme rents (SOU 2008:38). The rent level should, 

according to the Swedish rent setting system, reflect the value of an apartment in a market 

which is in long-term equilibrium. Hence, the rent levels should not be able to be increased 

due to an excess demand for rental apartments. In order to ensure this, the non-profit 

municipal housing companies became the benchmark for rent setting. The non-profit 

municipal housing companies have rents that are based on a self-cost principle, where the 

rent revenues will cover the total costs on a long-term basis (Forsberg & Åsell, 2000). 

According to Atterhög (2005) one consequence with the current Swedish system is that 

larger cities will face rent levels which are far below market rent levels. Figure 2.1 illustrates 

how the Swedish rent regulation can cut extreme rent levels that could appear in a free 

market. 

 

FIGURE 2.1. The effects of the Swedish rent setting system (Source: Atterhög 2005 p.6, our modified 
version). 

The Swedish Property Federation has been criticizing the non-profit municipal housing 

companies and their benchmarking role for rent setting (Forsberg & Åsell, 2000). The 

argument is that municipal companies do not set their rent after what consumers are willing 

to pay, and therefore the competition at the housing market becomes distorted 

(Fastighetsägarna, 2005). This phenomenon is particularly noticed in the largest cities 

Stockholm, Göteborg and Malmö, where the rent levels are kept far below market levels. 

This in turn gives rise to a number of problems, such as: 

 A shortage of rental apartments in the largest cities. Forsberg and Åsell (2000) 

explain that the low rent levels do not make new construction profitable for private 

housing companies. This is also an argument from The Swedish Property 

Federation. 

 The shortage has lead to a shadow market in the rental sector (Eriksson & Lind, 

2005). This issue has lately been discussed in two articles by the Swedish newspaper 

Svenska Dagbladet (SvD). Here, people owning condominiums are able to charge 

extreme rents, to people that are willing to rent on a second-hand market (SvD, 
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2010). It is also the case that landlords‟ are selling first hand contracts for a fixed 

amount of money in the shadow market, to consumers willing to pay higher rent 

levels compared to the regulated ones. 

 The Swedish debate is also mentioning other problems that might be caused 

through the rent regulation. Forsberg and Åsell (2000) highlight low mobility in the 

housing market and appearance of extensive housing queues.  

The articles in SvD, created a debate among the readers, where the overall opinion seems 

to be critical to the Swedish rent regulation. In Stockholm, it is argued that the shadow 

market has taken over the entire city center. It is also discussed whether the shadow market 

really is a shadow market – since the excess demand for apartments in the Stockholm 

region is high, the prices in the shadow market seems to respond more to a market based 

system, than the rent regulation system today. Clearly, consumers are willing to pay rent 

levels that are much higher than the levels decided by the local non-profit municipal 

housing.  

The last regulation stage before total deregulation is the third generation of boundaries 

termed tenancy rent control (Arnott, 1995). Here the rent remains fixed during every tenants 

stay, but become deregulated when vacancies appear. This limits the tenant association in 

rent negotiations and gives instead opportunity for bid rents on vacancies, based upon 

individual preferences.  

Since it is in the landlord‟s interest to avoid all means that distort the intended order of the 

rental market, it is likely that the shadow market will not be present to the same degree as it 

is today. A higher profitability in the rental apartment sector would probably also decrease 

the growing trend of conversion of rental apartments into housing cooperatives (Ellingsen 

& Englund, 2003). 
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3 Theoretical approach on new construction 

The chapter’s aim is to present a theoretical framework that explains how new construction is explained by 

regional effects, as well as how new construction might be hindered by different rent regulation systems.  

3.1 Real estate market interaction 

DiPasquale and Wheaton (1996) have presented an illustrative four-quadrant model where 

markets for housing, real estate, construction, and assets are integrated. The supply of real 

estate assets comes from the construction sector and depends on the price of real estate 

assets (DiPasquale & Wheaton, 1996). According to the model of market interaction, this 

sector is built on the principle of Tobins Q, i.e. the ratio between the price of real estate 

offered on the market and the price of new construction (Andersson, Pettersson & 

Strömquist, 2007). If Tobins Q is greater than one (q>1) it implies that new housing should 

be constructed while if Q is lesser than one (q<1) it means that one should invest in 

existing real estate stock, hence ownership is changed. 

However, there are more determinants of real estate asset demand, and the most important 

is the rental income that real estate assets generate (DiPasquale & Wheaton, 1996). 

DiPasquale and Wheaton stress the importance of understanding the property market, if 

one wants to understand rent and its different effects. The property market can be referred 

to as the market for space or real estate use. Where demand comes from the occupiers of 

space, which could be tenants, owners, firms or households. The rent for tenants is in this 

case specified in a lease agreement. It is also important to pin-point that the rent cannot be 

decided by the asset market, the rent is always determined in the property market for space 

use.  

The asset market can tell us about the supply of space, but the demand for space is given 

by exogenous economic factors such as the number of households within a region, income 

levels, unemployment and firm production levels (DiPasquale & Wheaton, 1996). For 

example, if the number of households within a region increases, demand for space will 

increase; and with a fixed stock of rental apartments, rents will increase as well. One can 

therefore find two links between the asset market and the property market in order to 

explain rent setting. Firstly, the level of rents in the property market will directly affect the 

demand for real estate assets. This statement is quite conspicuous, since investors in the 

real estate asset market will in fact purchase an existing or a future income, which will be 

decided by existing or future rent levels. Secondly, the two markets interact through the 

construction sector, where prices in the asset market are pressed down if the level of new 

construction is high. Increased supply of rental apartments will also cause rent levels in the 

property market to decline. 
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FIGURE 3.1. Real estate: the property and asset markets (Source: DiPasquale & Wheaton 1996 p.8, our 

modified version). 

Figure 3.1 represents the model of real estate market interaction described above 

(DiPasqaule & Wheaton, 1996). The four quadrants show on the left hand side (northwest 

and southwest) the asset market for ownership of real estate. The right hand side (northeast 

and southeast) of the model shows the property market for the use of space. These 

quadrants can be used to analyze changes, such as an increase in demand in the property 

market, but it can also show the effects of a rent regulation regime (Andersson, Pettersson 

& Strömqvist, 2007).  

According to DiPasquale and Wheaton (1996) demand for rental apartments is found in 

the property market. The function representing demand comes from equation 1, which 

depends on the rent level (R) and conditions in the regional economy. The curve shifts out 

when for example the region faces an increase in population that gives direct increase in 

demand for rental apartments.   

D = f(R, regional economy)   (1) 

Furthermore, the demand and rent levels on the property market will reflect the 

attractiveness for investment in real estate (DiPasquale & Wheaton, 1996). This is 

represented in the asset market which is built on the function of demand for real estate 

assets. Equation 2 takes the rent level, R, from the property market and determines a price 

for real estate assets, using a capitalization rate, i (which is based on interest rates and 

returns in the broader capital market for all assets, such as bonds, stocks and short-term 

deposits). If rent levels increase, the income stream of rent that real estate earns increases 

and thus it is likely that the degree of investment in the asset market increases. 

P = R / i    (2) 
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The price level is determined on the horizontal axis and gives rise to the new creation of 

real estate in the construction sector. Construction activity is assumed to be a function of 

the price (P) in the asset market; in a more general context construction is a function of 

Tobins Q (Andersson, Petersson & Strömqvist, 2007).  

C = f(P)    (3) 

Finally the flow of new construction is converted into a long-run stock of space 

(DiPasquale & Wheaton, 1996). The changes in the stock is represented in equation 4 

where ∆S, change in supply, is given by new construction, C, minus demolitions, δ.  

∆S = C – δS    (4) 

According to DiPasqaule and Wheaton (1996), the original model, in this case Figure 3.1, 

has the ability to trace a range of economic factors that influences the real estate market. 

Economies can grow or contract, interest rates are not always the same and policies change 

over time. When we know the source of effect, we can identify which quadrant that is 

influenced by this effect and then trace the impacts through the other quadrants. However, 

one should be aware of the fact that the slope of the various curves decides the shape of 

the box. If one would consider a very inelastic, hence nearly horizontal construction curve, 

one could expect that construction would not respond to new levels of rents of any kind 

and the stock adjustment would remain the same. 

 

FIGURE 3.2. Real estate: the property and asset markets: the property demand shifts (Source: DiPasquale & 

Wheaton 1996 p.12, our modified version). 

If one would consider a free market, and hence free rent levels that can perfectly respond 

to the increased demand, this is best described in Figure 3.2. Here, the property demand 

curve shifts out and the rent increases. The new higher level of rent will also cause a 

movement up along the asset market curve, which implies that investment in real estate 
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assets is more attractive. This in turn, has a new outcome on construction – which 

increases according to the southwest quadrant. The increased construction will in the end 

result in a greater stock of space. The original shift in the property market has in the end 

created a new shape of the box. 

 

FIGURE 3.3. Real estate: the property and asset markets: Effect of a rent regulation regime (Source: 

DiPasquale and Wheaton 1996 p.12, our modified version). 

As mentioned earlier, the real estate market interaction model can also describe the effect 

of a rent regulation. Looking at Figure 3.3,  if demand for rental apartments would increase 

due to, for example, more job opportunities, an increase in population or higher 

employment rates, this would result in two outcomes. First, since a rent regulation keeps 

the rent level fixed at R, new construction will not be stimulated according to the model. 

Second, the effect of the increased demand will also result in the grey quadrant. This 

quadrant represents the shadow market, where rents are determined at RSH. The motivation 

for this outcome is that the increased demand (black dotted line) comes from the 

consumers who are willing to pay more than the regulated rent. This issue was mentioned 

as a problem in the previous chapter, when discussing „Bruksvärdesprincipen‟ and its effect 

on the Swedish market. Within this quadrant, first hand contracts are being purchased and 

extreme rents are charged.   
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3.2 Theoretical support for selection of variables 

Several authors discuss the importance of employment within a region (Brandén, 2008; 

Spånt, 2004, Oswald, 1999, Ball & Harloe, 1998), and also the effects of a functioning 

housing market in order for people to move between regions. This variable will also give us 

an indicator on how large the labor market within the region is, and one can also believe 

that new construction of rental apartments would be positively affected by a higher 

employment rate. Where people work and find jobs on a continuous basis, new 

construction should be high in order to get people to stay within this region.  

One should also be aware of the vacancy rate that is present within the existing dwelling 

stock, and how to interpret its impact on new construction or demolition. Lind, Lundström 

and Borg (2008) makes an extensive review on a report from Boverket (The National 

Board of Housing, Building and Planning), where it is said that municipalities needs a 

certain amount of vacant apartments, in order for the market to function in a satisfactory 

way. The reserve will make it easier for the region to meet demand from people moving 

within and into the region. Nevertheless, in some regions it is possible to find extremely 

high vacancy rates because of low demand. Here, extensive vacancy rates might lead to 

demolition, i.e. negative new construction.  

Lind (2003) argues that the low rent levels have made it more profitable for Swedish 

investors to invest in condominiums or small houses. These investments lead to direct 

profits for the investors, where project‟s profits are realized immediately. The risk of 

constructing rental apartments is higher due to the fact that their profitability would 

depend on the future development of the market and its rental levels (Lind & Lundström, 

2007).When facing an increase in prices on small houses, the belief on a continuing price 

increase can lead to even further investments on this market2. From the consumers point 

of view, it could be discussed whether this increase in demand for small houses and 

condominiums in the end leads to a demand spillover on rental apartments.   

Forsberg and Åsell (2000) writes about the massive migration to the Stockholm region, 

where demand for rental apartments remains at high levels while the construction remains 

low because of low rental levels. Turner (2001), points out in his article that the emigration 

from the northern parts of Sweden continues with an unabated speed. These implications 

gives rise to the importance of including net migration (migrants – emigrants) in the model, 

where the geographical movement of people will have direct effects in demand for new 

construction of rental apartments.  

As mentioned before, the property market and asset market interacts through the rent 

levels. Rent levels are therefore an essential variable in the empirical analysis. When 

changes in rent levels occur through the property market, this effect will be reflected 

directly in the asset market (DiPasquale & Wheaton, 1996). This interaction will in turn 

influence the construction sector and the stock adjustment.   

                                                 
2 “Huspriserna fortsätter upp”, Dagens Industri, published 2010-02-03 
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Table 3.1 summarizes this section, where factors that explains new construction have been 

motivated and explained in the text above. The table also includes the hypothetical 

approach which is essential for the continuous interpretation of empirical findings. 

Variable name Hypothetical approach

Dependent Variable:

New Construction

Independent Variables:

Employment High employment rates will have a positive effect on new construction

Vacancies Extensively high vacancy rates will have a negative effect on new construction 

Price on small houses Increases in small house prices will be reflected in increased new construction

Net migration A high inflow of population should lead to increased new construction

Rent Extensive increases in rent levels should result in increase in new construction  

TABLE 3.1. Summary of factors explaining new construction 
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4 Data and empirical method 

All data has been calculated as a cross sectional measure between the years 2003 and 2008 a 

time period chosen because of its current status. The data is collected from: Statistiska 

centralbyrån (SCB) and Sveriges Allmännyttiga Bostadsföretag, Swedish Association of 

Municipal Housing Companies (SABO).  

 

The data for all the variables have been collected on a municipal level and then aggregated 

to 72 geographical functional analytical regions (FA-regions). This categorization is created 

by Tillväxtverket (Swedish Agency for Economic and regional Growth) and relies on a 

region‟s success in surviving on its own without any massive commuting to nearby areas. 

The regions are also highly integrated areas with homogenous structure and behavior.  

 

The rent variable, collected from SABO included missing observations as certain small 

municipalities do not have a municipal housing company or they fail to report their annual 

status. However, this did not cause any problems when the data set was transformed to FA 

regions. 

 

To observe the change over the entire sample period without having to conduct 

calculations on panel data, a differential equation was used3. This was done through 

comparing the percentage difference between the years 2003 and 2008 on all of the 

variables except for the net migration one where the difference was calculated with 

nominal numbers4. 

 

Variable name    Definition Expected coefficent effect

Dependent Variable:

ΔDwelling stock (Chapt)     ΔDwelling stock/yr2003 (%)

Independent Variables:

ΔEmployment (Emp)     Δemployment/yr2003 (%)     Positive effect

ΔVacancies (Vacancy)     Δvacancies/yr2003 (%)     Negative effect

ΔPrice (Price)     Δprice/yr2003 (%)     Positive effect

ΔNet Migration (Netmig)     ΔNet Migration/population     Positive effect

ΔRent (Rent)     Δrent/yr2003 (%)     Positive effect

(D) Large city (Largecity)     Dummy variable     Positive effect

(D) University City (Unicity)     Dummy variable     Positive effect  

TABLE 4.1. Expected effects from the variables in the regression model  

 

                                                 
3 (Dwelling stock -08 – Dwelling stock -03) / Dwelling stock -03 

 (Employment -08 – Employment -03) / Employment -03 

 (Vacancies -08 – Vacancies -03) / Vacancies -03 

 (Price -08 – Price 03) / Price -03 

 (Rent -08 – Rent -03) / Rent -03 

4 ((Net migration -08/ population -08) – (Net migration -03 / population -03)) 
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4.1 Econometric model  

Following the work by DiPasquale and Wheaton (1996) an econometric model has been 

constructed to fit the regional Swedish markets. It is built to include variables that are 

considered in the real estate market interaction model as well as regional characteristics.   

∆New Constructioni = β1 + β2 ∆Employmenti + β3 ∆Renti + β4 ∆Price on 

small housesi + β5 ∆Vacancies in rental apartmentsi + β6 ∆Net Migrationi 

+ β7 DLargecityi + β8 DUnicityi + εi 

The model explains the regional (i) change in new construction as a cross sectional measure 

between 2003 and 2008.  

 

Dependent Variable 

 

Dwelling stock 

 

As the dependent variable in our model the calculated dwelling stock was used, which 

includes both rental apartments and condominiums. This variable clearly shows how new 

construction in relations to demolition illustrates the entire available regional apartment 

situation. A variable on solely new construction would have been deceptive since large 

renovations shows up as a new construction although it has not changed the housing 

situation in the apartment section. Furthermore, the demolition of a building for the 

purpose of building the same amount of apartments on the same site result in an increase 

in new construction statistics. It is possible to fin statistics for initiated dwellings, however 

this type of data does not tell when a project is finished. Therefore the dwelling stock data 

is more clear about the number of newly constructed apartments that are habitable and 

ready to be moved in to 

 

Independent Variables  

 

Employment 

 

The employment variable illustrates the entire working force above the age of 16 with 

workplace in the specific region on annual basis. The data has been collected by SCB since 

1985, however, the method of collection was altered in 2003 which made an adjustment on 

the time period necessary to only include years after the time break. Through this 

assessment any lack of credibility of the data could be excluded.  

 

Vacancies 

 

Vacancies show the number of empty apartments in the entire public housing stock. This 

data is collected on annual basis and fluctuates widely from year to year for natural reasons. 

Nevertheless, the test period is broad enough to let trends be noticed and thereby 
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calculated as a percentage change. It is however known that apartments under construction 

or renovation are treated as vacant which can be a part of the heavy fluctuations. The data 

is collected by SCB through qualified estimations by the municipalities. This does not 

change the trustworthiness of the data. 

 

Price 

 

The price development on small houses, not commercial ones, has been treated as an 

indicator on the status of the asset market. The data was collected as an average purchasing 

sum and then converted to a percentage change over the sample period. The changes in 

price tend to have a somewhat steady pattern over years, but vary over regions. 

 

Net Migration 

 

The net migration variable was originally stated as immigration and emigration between 

municipalities. These were then transformed to FA-regions before the net migration could 

be calculated as a percentage development. This barred the movement between 

municipalities within the same region and instead captured the regional movements. A 

flexible regional population depend heavily on an elastic housing market and is therefore 

included. This is also the only variable that explicitly shows altering in the population. 

 

Rent 

 

The average municipal rent change is collected by SABO. Although, as mentioned above, 

the data is not as fully stated on a municipal level as one would expect from other variables, 

it is however fully functioning on a FA-region basis. This is because many of the missing 

municipality numbers belonged to the large regions. The way of estimation was done in the 

same manner as previous calculations, where a percentage change was extracted between 

2003 and 2008.    

 

Large Cities (Dummy variable) 

 

The three large metropolitan areas in Sweden are Stockholm, Göteborg and Malmö and are 

situated in separate geographical locations. These are therefore given extra influence in the 

model making their alterations weigh heavier than other regions.  

 

University Cities (Dummy variable) 

 

Since the FA-regions are categorized from a regional perspective and Sweden‟s northern 

half is very sparsely inhabited it was necessary to highlight regions with agglomerated cities. 

The most appropriate structure of this was to create a dummy on all of the university cities. 

There are 22 explicit cities/regions that have universities but since three of them are 

Stockholm, Göteborg and Malmö only 19 cities/regions were emphasized, these are 

specified in Appendix A.   
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Unavailable and excluded variables in the model  

 

One could argue the importance of the interest rate as an independent variable in the 

model since it has been a common piece of previous studies and models. DiPasquale and 

Wheaton (1996) referred to it as a part of their capitalization rate which in turn belonged to 

the asset market valuation quadrant in their model above. Andersson, Pettersson and 

Strömqvist (2007) further used interest rate as their internal rate of return as an explanation 

of equilibrium determination and how the adjustment process is carried out in the market.  

 

The authors believe that the taxation level and interest rate plays a role in the movement of 

the dwelling stock nevertheless chose not to include it in the model. Taxation levels do not 

change much over time. The interest rate would have been convenient to include in a time-

series study. It is also important to highlight this study‟s regional perspective, and since the 

interest rate works like national variable it seemed unnecessary to include it.  
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5 Results and analysis 

The model is conducted as a differential equation, where the number of observations (n) is 

equal to the number of FA-regions (n = 72) in Sweden. Since n > 30 normal distribution is 

assumed according to the central limit theorem (Gujarati, 2009). Because of the limitations 

with cross-sectional data we could further expect a somewhat lower R2 (goodness of fit) 

than with another functional forms. 

Model Summary 

Model R R Square Adjusted R Square 
Std. Error of the 
Estimate 

1 ,717
a
 ,514 ,461 

,02943 

a. Predictors: (Constant), Unicity, Rent, Netmig, Vacancy, Emp, Price, 
Largecity 

TABLE 5.1. Model summary from the regression 

 

An R2 of 0.514 was reached with the regression which can be described as 51.4% of the 

variance in the dependent variable (chapt) is accounted for by the independent variables.        

Two tests were performed to spot tendencies of multicollinearity and heteroscedasticity. A 

correlation matrix was consequently carried out which showed no clear correlation between 

the independent variables (enclosed in Appendix B). Of course no absolute conclusions 

can be made since multicollinearity is a matter of degree but since the highest correlation 

among the explanatory variables is below 0.4, the likelihood is modest.  

A full White‟s Heteroscedasticy Test was conducted which ruled out any irregularities 

about non-constant variance in the error terms i.e. the width of the residuals does not 

increase as X increases (Aczel, 2002). The R2 received with the new regression was 0.3 

which in turn got multiplied with n=72 with a test score of 21.6. The full results from the 

test are included in Appendix C.  

Coefficients
a
 

Model 

Unstandardized Coefficients 

t B Std. Error 

1 (Constant) -,027 ,010 -2,695 

Emp ,334 ,086 3,893 

Rent -,038 ,018 -2,077 

Price ,077 0,02
b
 3,268 

Netmig -,560 ,566 -,990 

Vacancy ,024 ,008 2,986 

Largecity ,009 ,019 ,461 

Unicity ,022 ,009 2,564 

a. a. Dependent Variable: Chapt    

b.N=72 

 

TABLE 5.2 Independent variables effect on dependent variable Chapt 2008-2003 in 72 regions  
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When making remarks from the regression outcome two main facts must be considered. 

Firstly the study is not conducted on sample data. This makes the outcome definitive since 

it represents the entire population. Secondly the independent variables are both regulated 

(rent, vacancy and net migration) and deregulated (employment and price on small houses) 

which is probably the cause of any irregularities.  

 

Three of the variables: employment (emp), vacancy rate (vacancy) and price on small 

houses (price) are all significant at α = 0.01. The individual β coefficients can be discussed 

as follows: the positive correlation (0.334) between employment and change in the 

dwellings stock was expected and shows an understandable pressure on the demand for 

dwelling stock as employment increases in a certain region. The impact of a one unit 

change in emp is quite extensive and accounts for a 0.334 unit change in chapt when 

holding all the other independent variables constant. This variable has been proven to be 

the most influential in the model.  

 

The vacancy rate‟s significance shows that its presence in the regression is highly valid, 

however the positive sign of the correlation coefficient could be somewhat questionable in 

addition to the fact that the coefficient estimate is relatively small (β6 = 0.024). The 

correlation coefficient is not in line with our hypothesis, which is that vacancies of rental 

apartments would have a negative effect on new construction. This problem is most likely 

to occur because of an eventual lag structure of the variable. Pettersson and Åberg (2001) 

present a study over the dynamic behavior in the market for office space in the urban 

region of Stockholm. Here, a time-series model inspired by DiPasquale and Wheaton 

(1996) is used and focus is put on lag structures. Pettersson and Åberg (2001) expect a lag 

structure in their vacancy variable of approximately two to three years from the first stage 

to the last stage in the construction process. This lag is however not accounted for in this  

regression analysis. Nevertheless, lag structures and time-series analysis might be 

considered in future analysis of the results from this thesis. 

 

The variable ‟price on small houses‟ is used as an indicator of the status of the asset market 

and is positively correlated with the dwelling stock, β4 = 0.077. This is understandable 

when assuming that a price increase in the small house market is due to an increase in 

demand in general for housing. The previous statement can be developed in the way of a 

substitution effect, meaning that for every one unit price increase a consumer group 

reaches its reservation price and moves to the rental market.   

 

The coefficient estimate of the rent variable is significant at the five percent level. The beta 

coefficient of rent is negatively correlated with the dwelling stock (β3 = -0.038). This could 

occur because of the rent regulation that adjusts rents after certain reasons that do not 

reflect demand. It does for instance account for changes in the price level, interest rate and 

the average salary (Svensson, 2009). One could speculate that the rent level would have 

moved differently without a rent regulation. A further explanation could be the incredible 

difference in market pressure for housing along the different regions. As high demand in 

the large regions would probably not been disturbed by a rent increase the small regions 
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would. As a region with high vacancy rate experience a rent increase the vacancy rate would 

probably increase even further. On the other hand an excess demand for housing means a 

lower elasticity for vacancies since gaps can easily be filled with new tenants. Of course 

only to a certain limit when market rents are reached. 

 

The β5 coefficient estimate is not being interpreted in this thesis since it has an inadequate 

significance level making the chance for a type I error too great. It is anyhow still kept in 

the model since it helps some of the other variables significance level at an acceptable level.   

It is in the authors‟ perception that most of the immigration and emigration is done 

between different municipalities based on the collected data from SCB. This makes the net 

migration somewhat misrepresenting when aggregated to FA-regions. In some regions it 

seems that no mobility of population has taken place, although it very much has. It is 

anyhow important to argue the modest altering in the regional population. A relatively 

constant population does not have the same preferences in their choice of housing than a 

mobile one. If one could spot high mobility of people between different areas this would 

probably also show in the ratio between houses and apartments in the housing market. 

Thereby also making a difference in the adjustments in the dwelling stock.               

 

The dummies in the regression (largecity and unicity, specified in Appendix A) are both 

positively correlated to the dwelling stock as predicted. Their adjustment to the model was 

necessary to give the main regions extra weight as they are characterized by their size and 

their own ability of agglomerating without the influence of other regions.       

 

The coefficient estimate for the dummy variable university city is positive and significant at 

the blah level indicting that there is a positive relationship between being a university city 

and the dwelling stock.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
20 

6 Discussion and Concluding Remarks 
 

The results obtained from the research in this thesis shows that new construction of rental 

apartments in Sweden can be determined by regional factors and their differences. It is also 

our belief that the results presented support the theoretical framework by DiPasquale and 

Wheaton (1996). Extra weight has been put on explaining the state of a regional economy 

and its influence on the property market. The total and specific effect on each of the 

municipalities can be viewed as a thermal map in appendix D. 

 

The mobility and development of Swedish regional labor markets is, according to the 

findings, highly connected to the change in the apartment stock as can be seen by the 

employment variable and its coefficient estimate. This further supports the theories by 

Oswald (1999) and once again stresses the importance of providing suitable housing to 

support a dynamic and flexible working force in a region. A vibrant regional labor market 

can more easily mobilize and discharge discrepancies to counteract classical unemployment. 

If a region‟s housing market to the most extent consists of small houses it most likely 

adjusts slower to changes in its labor market. We believe, with support of the results, that 

any means that can increase the synergy of the labor and housing market in a region should 

be promoted. For example, by letting supply and demand organically interrelate to a greater 

extent in the housing market the movements in the labor market could be analogously 

followed. 

 

We have described the effect of a rent regulation using the model by DiPasquale and 

Wheaton (1996); we have also showed how the model changes under free market 

conditions. As mentioned earlier, Sweden is currently in a rent regulation regime of the 

second generation type, where some regions, especially the larger cities face rents that are 

far below the market rent levels. This has given rise to a shadow market, which mostly 

exists within the Stockholm region.  

The results from this thesis, concerning the rent variable, should be carefully interpreted 

when discussing the rent regulation itself. If one would face a system different from the 

current, where rent levels could respond to those of a third generation system or a free 

market, it would be possible to compare rent levels over time.  It would also be interesting 

to compare the results of this study in the future, if the Swedish market would face another 

type of regulation, in order to see how much of an impact the rent variable actually has on 

new construction.  

What could be discussed based on the theory as well as the result presented in this thesis, 

regarding the Swedish rent regulation? We believe that a change to a third generation 

system, where the apartment is exposed to bid-rents between tenants, would establish new 

fundaments, positive for the construction sector. In this type of market, construction 

companies might face a lower risk in new construction of rental apartments. Lind (2003), 

argued that risk factor is currently higher in construction of rental apartments because of 

the uncertainty with the future income stream.  A third generation could also result in an 
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increased willingness to renovate and increase the standard of the existing stock, since 

increased future income stream can be realized. It might also be the case that such a system 

would dampen the expanded shadow market. 

This would most likely result in higher rents within the larger regions over time, but it 

might also result in lower rent levels in smaller regions where emigration is present, and 

employment possibilities are fewer.  The problem with this regulation could be of the 

character that mobility within the housing market would still be low as well as the cueing 

times.  We believe that tenancy rent control is of great importance, where the tenant should 

be protected against extreme increases in the market rents, this is the main argument for 

not deregulate the market completely. However, it is of importance that contracts can be 

renegotiated after a certain time period in order to increase mobility within the housing 

market.   

The authors‟ of this thesis would also like to make one more concluding remark regarding 

the characteristics of each variable investigated. One can observe that the variables 

„employment‟ and „prices on small houses‟, which gives the best results, are reflecting a free 

market. „Rent‟ and „Vacancies‟ are directly affected by law and the variables are also 

showing us strange beta coefficients. When comparing, the authors‟ of thesis dare to say 

that the current rent regulation directly affects these variables and hence their rather 

questionable results. This argument is strong if one wants to discuss the reaction pattern 

and correlation coefficients in regression.    

Finally, we believe, in line with many other researchers that the rental apartment is of 

greatest importance for the society.  This form of living makes geographical movement 

between regions easier than any other form of living, and we are convinced that the labor 

market and the housing market are dependent on each other. These markets need to be 

dynamic in order to face regional and national economic growth.  
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7 Appendix 

Appendix A 

 

Dummy specification  

 

FA-Region Dlargecity Dunicity 

Stockholm 1 0 

Nyköping 0 0 

Eskilstuna 0 1 

Linköping 0 1 

Värnamo 0 0 

Jönköping 0 1 

Vetlanda 0 0 

Tranås 0 0 

Älmhult 0 0 

Ljungby 0 0 

Växjö 0 1 

Kalmar 0 1 

Vimmerby 0 0 

Västervik 0 0 

Oskarshamn 0 0 

Gotland 0 1 

Karlskrona 0 1 

Kristianstad 0 1 

Malmö 1 0 

Halmstad 0 1 

Göteborg 1 0 

Borås 0 1 

Trollhättan 0 1 

Lidköping 0 0 

Skövde 0 1 

Strömstad 0 0 

Bengtsfors 0 0 

Årjäng 0 0 

Eda 0 0 

Karlstad 0 1 

Torsby 0 0 

Hagfors 0 0 

Filipstad 0 0 

Örebro 0 1 

Hällefors 0 0 
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Karlskoga 0 0 

Västerås 0 0 

Fagersta 0 0 

Vansbro 0 0 

Malung 0 0 

Mora 0 0 

Falun 0 1 

Avesta 0 0 

Ludvika 0 0 

Gävle 0 0 

Söderhamn 0 0 

Hudiksvall 0 0 

Ljusdal 0 0 

Sundsvall 0 1 

Kramfors 0 0 

Sollefteå 0 0 

Örnsköldsvik 0 0 

Östersund 0 1 

Härjedalen 0 0 

Storuman 0 0 

Lycksele 0 0 

Dorotea 0 0 

Vilhelmina 0 0 

Åsele 0 0 

Sorsele 0 0 

Umeå 0 1 

Skellefteå 0 0 

Arvidsjaur 0 0 

Arjeplog 0 0 

Luleå 0 1 

Överkalix 0 0 

Övertorneå 0 0 

Haparanda 0 0 

Pajala 0 0 

Jokkmokk 0 0 

Gällivare 0 0 

Kiruna 0 0 
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Appendix B 
 
Correlation Matrix 

 

Correlations 

 Emp Rent Chapt Price Netmig Vacancy Largecity Unicity 

Emp Pearson Correlation 1 -,014 ,467
**
 ,245

*
 ,205 -,051 ,273

*
 ,141 

Sig. (2-tailed)  ,909 ,000 ,038 ,083 ,668 ,020 ,238 

N 72 72 72 72 72 72 72 72 

Rent Pearson Correlation -,014 1 -,173 ,062 -,042 -,014 -,004 -,022 

Sig. (2-tailed) ,909  ,146 ,605 ,724 ,908 ,973 ,851 

N 72 72 72 72 72 72 72 72 

Chapt Pearson Correlation ,467
**
 -,173 1 ,465

**
 ,014 ,223 ,223 ,380

**
 

Sig. (2-tailed) ,000 ,146  ,000 ,908 ,059 ,060 ,001 

N 72 72 72 72 72 72 72 72 

Price Pearson Correlation ,245
*
 ,062 ,465

**
 1 -,036 -,067 ,163 ,319

**
 

Sig. (2-tailed) ,038 ,605 ,000  ,764 ,577 ,172 ,006 

N 72 72 72 72 72 72 72 72 

Netmig Pearson Correlation ,205 -,042 ,014 -,036 1 ,106 ,162 -,024 

Sig. (2-tailed) ,083 ,724 ,908 ,764  ,373 ,174 ,839 

N 72 72 72 72 72 72 72 72 

Vacancy Pearson Correlation -,051 -,014 ,223 -,067 ,106 1 ,252
*
 -,058 

Sig. (2-tailed) ,668 ,908 ,059 ,577 ,373  ,032 ,628 

N 72 72 72 72 72 72 72 72 

Largecity Pearson Correlation ,273
*
 -,004 ,223 ,163 ,162 ,252

*
 1 -,125 

Sig. (2-tailed) ,020 ,973 ,060 ,172 ,174 ,032  ,296 

N 72 72 72 72 72 72 72 72 

Unicity Pearson Correlation ,141 -,022 ,380
**
 ,319

**
 -,024 -,058 -,125 1 

Sig. (2-tailed) ,238 ,851 ,001 ,006 ,839 ,628 ,296  

N 72 72 72 72 72 72 72 72 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Appendix C  

 

Results from the White‟s Heteroscedasticity test. n = 72 conducted in SPSS. 

 

Model Summary
b
 

Model R R Square Adjusted R Square 

Std. Error of the 

Estimate 

1 ,548
a
 ,300 ,112 ,00133 

a. Predictors: (Constant), NetmigVacancy, RentNetmig, Emp, Price, 

EmpNetmig, RentVacancy, PriceNetmig, EmpRent, Vacancy, EmpVacancy, 

EmpPrice, RentPrice, PriceVacancy, Netmig, Rent 

b. Dependent Variable: Resid_2 
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Appendix D 

 
Change in the apartment stock showed graphically on municipal level conducted in PX-

Map. The percentage changes is calculated between the years 2003-2008. 

 

   

 

 

 

 


