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Abstract 

 

The article attempts to contribute into the discussion on housing affordability and use 

of affordability measures for normative purposes. The author argues that social 

science does not have to resign on normativity in the affordability measurement under 

the condition that both housing allowances and rent regulation (social housing) are 

applied in the specific housing system. His approach is based on calculation of 

economic “quasi-norm” on rents in rent controlled (social) housing by looking at 

total public costs at different rent price levels. As this approach may have a 

significant meaning for some transitional countries, the Czech Republic is used as a 

case study. The extensive econometric simulations of public cost of alternative rent 

levels took into account not only the most relevant cost items but also the side effects 

of housing policy change – a change from supply to demand side subsidisation. The 

results show that there is a relatively large space for further increase in rents in the 

sector of the Czech rent-controlled housing and social science thus may recommend 

on rents and, via that, average affordability ratios.  
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Introduction 

 

During the 1980s “housing affordability” became a popular term of use among policy 

makers, and in the 1990s more and more housing researchers began to study this 

concept and the related methodology, often from a critical perspective (Bramley 1994, 

1991; Hallet 1993; Hancock 1993; Stone 1990; Whitehead 1991; Hulchanski 1995; 

Hills et al. 1990; Freeman et al. 1997; Linneman and Melbolugbe 1992; Maclennan 

and Wiliams 1990). Hulchanski (1995) claims that there are six possible ways how to 

use the standard affordability measures: for description, analysis, the administration of 

subsidies, defining housing needs, predicting a person’s ability to pay a rent or 

mortgage, and selection criteria. While he considers the first three to be "quite valid" 

uses (Hulchanski 1995: 475), the latter three are not. The use of the rent-to-income 

ratio in administrating subsidies helps to target housing subsidies for lower income 

households, a clearly valid use. However, Hulchanski points out that “the decision as 

to where to draw the line, that is, what specific definition of eligibility is to be used 

for a subsidy programme, is a subjective judgement. It cannot be based on an 

objective scientific determination” (1995: 477). Many housing researchers agree with 

Hulchanski, and they make a distinction between actual affordability (what tenants 

pay) and normative affordability (what tenants should pay) (Hancock 1993; Oxley 

and Smith 1996). “There is much criticism of the use of affordability measures for 

these normative purposes.” (Freeman et al. 1997: 22).  

 

For the transition countries in Central and Eastern Europe there may be significant 

consequences arising from the fact that the social sciences, and even economics, have 

rejected the notion of normative affordability. In several CEE post-communist 

countries the “first-generation” rent control system is still in place throughout a 

substantial part of the housing stock. Where this type of rent control exists there is a 

depreciation of real rents, huge gaps between market rents (estimated or actual) and 

controlled rents, and the hidden subsidy that arises from rent regulation is inefficiently 

targeted. Though the average rent-to-income ratio is low, social sciences cannot 

answer the question whether tenants “should” pay more because it would be a 

subjective judgment and as such it should be outside of the scientific discourse.  

 



 3 

By abandoning normative housing affordability altogether we may be “throwing the 

baby out with the bathwater”. I would propose taking a “quasi-normative approach” 

to determining housing affordability. To illustrate how this approach works I will use 

the Czech Republic as an example. The aim of this article is to show how to simulate 

economic “quasi-norms”, described below, for determining rent settings and through 

them also for determining the rent-to-income ratio (affordability measure) for 

households living in rent-controlled housing – the quasi-norm that is closely linked to 

real housing, demographics, income and the cultural conditions of a given society. 

 

Background and arguments  

Between 1991 and 2001 the Czech Republic underwent substantial economic reform, 

but the housing sector was reserved as a kind of “shock absorber”, to soften the 

dramatic impact of the transitional changes taking place in every other sphere of life 

(Hegedüs and Tosics 1998). Table 1 shows the tenure structure during this period and 

how it changed. Unlike many other Central and Eastern European countries the Czech 

government did not apply a “right-to-buy” policy on public housing. Consequently, 

the privatisation of public housing proceeded at slower rate and rental housing 

continued to be a significant form of tenure into the new century. However, the state 

also decided to maintain the “first-generation” rent control system for all running 

tenancies, including residential tenancies in private, restituted rental property, i.e. 

apartment buildings that had been nationalised under the communist regime and after 

1989 were returned to the former owners or their descendants (about 10 % of total 

housing stock). In addition, no amendments were made to the provisions on tenancy 

relations in the Civil Code that were applied under the communist regime and they 

remain valid to date. These provisions allow for the continued application of rent 

controls even in the case of a new tenancy as long as that tenancy is acquired from a 

dwelling exchange or an “inheritance”. Since 1994, the introduction of market rents is 

allowed only in the case where a dwelling has been fully vacated and has no tenant 

holder, or when a newly built dwelling is rented out.  

 

The overwhelming majority of tenants (est. 80 % in 2003) therefore still live in the 

rent-controlled sector. Black-market practices (such as “selling” the tenure protection 

tied to a particular dwelling unit that ensures the right to regulated rent), which take 

advantage of the fact that the old provisions for protecting tenants are still in effect, 
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are widespread and commonplace, and are more or less accepted by the general 

public. The low turnover in rental housing has meant that newly formed households in 

search of affordable rental housing have been shut out of the market. Rent controls are 

not targeted to match household income, and roughly equal proportions of households 

from all income deciles occupy rent-controlled flats (Lux 2002). The average rent-to-

income ratio is only about 7% in the rent-controlled sector (2003). Conversely, market 

rents (for vacated and new flats) are disproportionately high, providing landlords with 

high returns.
1
 There is no scientific answer to the question of whether tenants in the 

rent-controlled sector “should” pay more; only a subjective judgment can be made in 

this regard and that as such has no place in scientific discourse. The Czech politicians 

have clearly taken advantage of that fact. Fearing the loss of voter support successive 

governments have consistently opted to postpone housing reform to a later date, 

which has thus far meant permanently deleting it from their agenda. 

 

In advanced countries, the problems of housing affordability among lower income 

households are addressed with the use of supply- and demand-side subsidies. With 

regard to rental housing, supply-side subsidies are mostly the different kinds of 

subsidies that support social rental housing, while demand-side subsidies come in the 

form of housing allowances. Social housing in many ways resembles the rent-

controlled housing in transitional countries. Given that there are these two means of 

providing support for households with low income, it would be possible to apply the 

“traditional” subjective normativity to just one of them, while the other is left open. 

Like other social benefits housing allowances are calculated so that they reflect the 

primary social norms of a particular welfare state. These means-tested benefits are 

intended to help those with insufficient income cover their housing costs, and the 

amount of this assistance is calculated on the basis of actual (or expected) housing 

costs, household income and sometimes also household structure. The norms of a 

particular society are explicitly expressed in the allowance equation, usually in the 

form of the “normative” cost burden rate or the “normative” maximum rent-to-income 

ratio. 

 

                                                 
1
 A good theoretical description of this type of situation is given in Maclennan (1982) and Fallis 

(1985). 
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If we assume that the subjective norms on affordability are indeed incorporated into 

the housing allowance, then we can determine the level of public support in the social 

housing (rent controlled housing) in the less subjective way. We need to find an 

appropriate scientific mean (paradigm) used to direct our analysis – and norms could 

thus become “quasi-norms”. Public economics could serve as a useful tool if the 

economic analysis were to take into account the real social processes in the particular 

society.  

 

In general economists tend to recommend that rents just be increased to match market 

levels or to the level where the economy’s black market in rental housing disappears. 

Although there is certainly strong theoretical grounding for this view, it is nonetheless 

based on an ahistorical perception of reality. For example, in the current 

circumstances in the Czech Republic what would happen if rents were increased to 

market levels is that majority of tenants would begin to qualify for housing benefits, 

including middle-class households. The total public cost of such a reform would be 

astronomical, and it would take years for the market to absorb the shock, given its 

specificity. We may assume that better-off households would flee the rental sector and 

escape into home-ownership tenure, and rental housing would be residualised. The 

housing benefit would produce side effects, such as rent inflation, and the new costs 

arising from the onset of a “ghettoization” process may appear. Even from a purely 

economic point of view it would seem therefore that such shock is not a rational 

policy objective.     

  

The percentage value of an increase or decrease in total real public (both state and 

municipal) housing expenditures incurred by the rent price change 1, ttPC  in the rent-

controlled (social) housing stock (relative public costs 1tRPC ) can be defined as:  

 

t

t
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1



           (1) 

 

The level of the average rent price in rent controlled housing leading to the lowest 

relative public costs can be defined as the alternative and more suitable economic 

quasi-norm for rents. The benefit system is supposed to provide effective help to those 
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who need it (there is no justification for additional public spending) and econometric 

cost-benefit analysis would take into account not only the most relevant public cost 

and benefit items but also the side effects of particular housing allowance and housing 

policy changes generally.
2
 The quasi-norm for determining the average “optimal” rent 

could then be used to set a quasi-norm for determining the average rent-to-income 

ratio in the rent controlled housing sector.
3
 Although in this article the use of the 

quasi-normative approach to housing affordability is limited to the Czech Republic, 

its applicability may be much wider, mainly for those developed countries with 

substantial social housing stock.  

 

Scope of the Study 

As stated in the introduction this approach assumes that the current model of housing 

allowance provides effective assistance to those who need it and in this way it 

incorporates the traditional affordability norms for determining the maximum housing 

cost burden for different types of households. While this may be viewed as a 

weakness of the approach, it is also its strength, as it suspends any subjective 

normative discussion on allowance eligibility criteria.  

 

The majority of EU allowance models take into account real housing costs. If the 

cost-to-income ratio is higher than the agreed ceiling, the benefit covers the whole or 

part of the residual expenditures. The higher the real cost, the higher the benefit 

amount is. However, in the Czech Republic the amount of the housing allowance is 

calculated only in relation to household income, and it does not take real housing 

costs into account. The Czech model uses only the tariff costs. The amount of the 

allowance (HA) is calculated using the following equation:  

 

HA = household costs – household costs * net household income  

    subsistence minimum * 1.6 

                                                 
2
 The change in policy towards housing allowances decreases the direct costs from social (rent-

controlled) housing but increases the costs from the housing benefit and its administration, and it may 

have an impact on labour market incentives and social exclusion. All this should wherever possible be 

included into the calculation to determine the quasi-norm.  
3
 Often the average itself has no practical significance, as there are different households with different 

incomes living in rent-controlled housing. However, if simulations are conducted on representative data 

sets this can produce a much more detailed set of quasi-norms for each social, professional or income 

group of households. In this article I use rough averages because my intention is only to describe the 

potentials of the quasi-normative approach. 
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Household costs are set at a fixed value and are uprated over time together with the 

subsistence minimum. They are approximately equal to the average housing 

expenditures in the current year. In fact, “household costs” are part of the subsistence 

minimum itself. The implicit taper is 0.1. If this allowance model is to be used in the 

simulations, both normative costs and part of the subsistence minimum (designated 

for housing expenditures) must be uprated proportionally to meet the simulated rent 

increase at each stage of the simulation, which adequately reflects the real uprating 

process and the logic of the current allowance model. In this way those who already 

receive the benefit (the lowest income households) will not be affected by a rent 

increase and will still pay out a similar proportion of their income on housing. The 

uprating will also increase the maximum income in the equation, and this will allow 

other needy households (including middle income households at the low end) to apply 

for a benefit. 

 

To begin with simulations is also necessary to identify the main public cost items. As 

the aim is to measure the relative public costs (RPC), only those costs that change 

when rent prices change are selected: the revenue subsidy to municipal landlords 

(RSt), public housing construction costs (HCt), public housing benefit costs (HBCt), 

Consumer Price Index costs (CPIt) and costs via voids in municipal dwellings.
4
 Costs 

via voids decrease the value of rental income of municipalities when computing 

revenue subsidies. Equation 2 (an elaborated version of equation 1) shows the 

expected correlation between the variable and rent price.  

 

  ttttt CPIHBCHCRSPC                   (2) 

 

Costs via voids in municipal housing are included in an attempt to estimate the costs 

of residualisation, which are often overlooked. The higher rents are, the higher the 

proportion of occupants in rental dwellings that are from the lower income strata of 

society, which in turn has empirically verified effects on costs via voids in the 

residualised municipal housing stock. A higher vacancy rate in social housing is a 

well-known side affect of the policy that gives preference to demand-side subsidies 

                                                 
4
 Costs via voids reflect the loss of rental income in the case when rental housing became too 

residualised and vacant municipal dwellings will appear in the neighbourhood with the “bad address”.  



 8 

over supply-side subsidies, and this fact should not be ignored. The residualisation of 

rental housing also gives rise to the potential costs from rent arrears, but these are not 

included in the simulation because it has already been demonstrated elsewhere that 

rent arrears are not dependent on rent price if the amount of the benefit fully 

compensates for the increase in rent for benefit recipients (More et al. 2003: 88; 

Housing Corporation 1997: 12). 

 

Many research studies in the UK have also analysed the impact of a rent increase on 

labour market incentives (Bradshaw and Millar 1991; Wilcox 1993a; Wilcox 1993b; 

Wilcox 1994; Ford and Wilcox 1994; Ford et al. 1995; Kearns et al. 1996; Kempson 

et al. 1997; Wilcox and Sutherland 1997; Bingley and Walker 1998; Ford et al. 1998; 

Pryce 1999 etc.). While it is not the aim of this article to summarise the findings of 

those studies, it is worth noting here that they all give consideration to the question of 

whether or not the housing benefit that has a relatively sharp taper (t = 0.65) leads to 

the poverty and unemployment trap. Though there are rational economic reasons why 

it may do so, analyses of empirical data have shown that this hypothesis does not 

necessarily apply to certain types of households, and even when it does the effect may 

be negligible. As indicated above, the taper of the Czech housing allowance model is 

much slighter (t = 0.1), and this, together with the findings from British research on 

housing, means that labour market implications can be excluded from the analysis.  

 

In the simulated model the quasi-norm for determining rent price and the rent-to-

income ratio is estimated on the basis of a single year, and therefore it is possible to 

assume that all other income and demographic variables during the simulated rent-

increase stages remain constant. The simulation estimates the public costs of higher 

rents in the rent-controlled housing sector in 2002 (increases in rents by 10%).
5
  

 

Data 

The simulations presented in this analysis draw on several data sets. The main data 

source for the simulations was The Family Budget Survey 2002, as to date no 

                                                 
5
 As all models trying to answer the question “What would happen if?” even this approach has its own 

obvious limits. I was not able, for example, to simulate the impact of higher/lower rents and CPI 

increase on wider economy (house prices, GDP, consumption, unemployment), as profound macro-

economic model would be needed for such a purpose.  
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representative house condition survey (or housing demand survey) has been 

conducted in the Czech Republic. The Family Budget Surveys (FBSs) are annual 

surveys conducted by the Czech Statistical Office, which are intended to observe the 

financial and in-kind flows in the management of a selected sample of households. 

The total FBS 2002 sample was 3710 households. 

 

With the use of data that was collected in a survey conducted by the Institute of 

Sociology titled Housing Attitudes 2001, it was possible to test a logit model designed 

to calculate the probability of a household moving out of the rent-controlled housing 

sector. This quota survey gathered information on housing satisfaction and attitudes 

towards housing policy, and it monitored past and estimated future housing careers. 

The total survey sample was 3564 respondents and quotas were constructed to 

represent the national population. 

 

The Household Social Condition Survey 2001, conducted by the Czech Statistical 

Office on a representative sample of 10599 Czech households, and the KISEB 

database of market rents, run by the Institute for Regional Information were used as 

the sources to estimate the hidden demand for rent-controlled housing. Market rent 

prices are collected into the KISEB database from advertisements published in 

leading regional newspapers. Data on transaction house prices from the Czech 

Statistical Office, derived from records on transfer tax, were used to estimate house 

prices in the simulation of behavioural reactions to rent changes (movements).   

 

The methodology for estimating “behavioural” aspects of public cost simulations 

Any increase in rents is logically connected with an outflow of better-off households 

from the rent-regulated sector. The reason for this is that the increasing housing costs 

are not compensated them by a benefit. The economic (rational) aspect of the tenure 

choice theory is based upon the decision of whether it is more advantageous for a 

given household to lease or purchase a dwelling. For this purpose, a household 

compares its net rent (rent after deducting a potential housing allowance) and the 

“user costs” of owner-occupied housing, and finally chooses the cheaper option. The 

standard calculation for user costs (UN) adjusted only according to the specifics of 

mortgage financing in the Czech Republic, which usually provides a maximum of 

70% of an estimated price of real estate, is as follows: 
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     e

o

e PgiPgitUN 3.0*7.0**10   , 

 

where t is the marginal tax rate of the member of a household with the highest 

income, i is the nominal mortgage credit interest rate,  is the depreciation rate,  is 

the property tax rate, g the expected rate of price appreciation of a given property in 

the future (capital gain), i0 is the opportunity cost to personal savings used to cover 

30% of the property price, and P
e
 is the estimated property price.  

 

For the purpose of the simulations, i was defined as the average interest rate on 

mortgage credits in 2002 (6.7%), adjusted according to the terms in the most 

advantageous programme in the Czech Republic, TOP Bydlení, which was offered by 

a major Czech bank in 2002 (part of the debt yields a reduced interest of 3.7 %), i0 is 

the average interest rate on long-term government bonds in 2002 (4.5%),  was 1%, t 

was set according to the income tax rates valid in 2002 (maximum of 32%), while   

was excluded from the equation given its marginal significance. The expected price 

appreciation g was also excluded in the first step, as it is not entirely clear whether 

Czech households take price appreciation into account at all when they make 

decisions about moving. In post-communist countries like the Czech Republic, 

housing is generally perceived more as a simple consumption good, and far less as an 

investment. Moreover, there is no consensus on methodology used to estimate 

expected price appreciation. However, price appreciation can be a very important 

aspect of tenure choice, and therefore it is included in the sensitivity analysis of the 

model.    

 

The price of dwelling P
e
 was estimated using a hedonic price regression model on 

data from the Ministry of Finance and the Czech Statistical Office. The dataset 

included transaction prices acquired from property transfer tax statements paid in 

2002. The final model, presented in Appendix A, explained almost 64% of price 

variability (Adjusted R
2
). The model indicated that the dwelling price changes with 

the dwelling area and the squared dwelling area, with the age of the dwelling, with the 

size of residence and with the regional dummy variables.  
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However, that the move to owner-occupied housing is rational from the economic 

point of view is not enough to lead people to really move. First, the purchase price of 

the new dwelling must be affordable, or, more precisely, mortgage loans must be 

accessible and the household must be able to meet the solvency criteria of the 

particular bank in order to receive a loan (credit constraints). Second, people must be 

the kind who are inclined to move – for example, older people are much less willing 

to move than young men, even if moving would save them money. There may be an 

infinite number of other factors, but generally these are the main obstacles to a person 

moving out of their current housing. Three conditions were therefore set in order to 

determine the probability that a household would be willing to move out of rent-

controlled rental housing to owner-occupied housing:  

 

 Movement to home-ownership is beneficial (user costs < net rent);  

 The household meets the solvency criteria for receiving a mortgage credit;  

 The move-stay logit model of moving probability is equal to 1.  

 

The criteria applied by the leading mortgage lender in the Czech Republic were used 

in order to precisely define credit criteria. The relevant credit constraints had to be 

carefully determined for the simulation because mortgage loans are still unaffordable 

for large part of Czech households. Therefore, the household must have a net monthly 

income (after taxes and insurances) that is more than 1.5 times the subsistence 

minimum, plus the monthly repayment due (annuity) from the mortgage loan (based 

on the average interest rate and 20-year maturity), plus any other potential monthly 

repayment owed resulting from other household credits (leasing on cars, consumer 

credits, etc.). The simulation also included other criteria, which are perhaps not 

required by banks, but which reflect the real take up of mortgage credits in the Czech 

Republic, specifically:  

 

 The age of the head of the household should be under 45. If the age is higher 

the loan maturity period is reduced from 20 years to the difference between 65 

and the age of the household head; 

 The monthly annuity payment from the mortgage loan must not exceed half of 

the total net household income (otherwise the household would face 
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affordability problems that in the Czech Republic are perceived as being too 

high). 

 

The logit regression used to determine move-stay probability was run on a sub-sample 

taken from the Housing Attitudes 2001 data, and the final model is presented in 

Annex B.
6
 The sub-sample contained only respondents living in rent-controlled 

housing. In the analysis the Nagelkerke R
2
 equalled 0.235 and almost 70% of 

predictions were correct. As expected the probability of moving was influenced 

mainly by the size of residence (the bigger the residence, the higher the probability of 

moving), the age of the respondent (the higher the age, the higher the probability of 

moving), the age of the dwelling (the older the dwelling the higher the probability of 

moving out) and the size of the dwelling in relation to the size of household 

(overcrowding increases the probability of moving).  

 

Methodology for “non-behavioural” aspects of simulations 

The first cost item monitored in the simulation was public expenditures on the 

housing allowance, calculated as the percentage of households eligible for the 

housing allowance according to FBS 2002 at a given simulated rent level, multiplied 

by the total number of households living in rental dwellings and the average simulated 

housing allowance for a given rent level. Logically, it was assumed that new 

households acquiring vacated rental dwellings at particular stage of rent simulations 

would have the same social and income composition as those that remained in 

regulated rental housing after an increase in rent – people with higher incomes would 

be less interested in renting and because better-off households from rent-controlled 

housing would move to the owner-occupied housing, the share of people dependent 

on housing benefits would grow quickly. 

 

Second, the simulation took into account the revenue subsidy to municipalities, 

which amounts to the difference between the costs of management and maintenance 

and rental income for a given simulated rent level. Though there is no such subsidy in 

practice, the logic of its inclusion is obvious – its absence significantly contributes to 

                                                 
6
 The question used to estimate the probability of future movement was: “Would you please tell us 

what your desired housing would be like in which you would like to have your home and family?” The 

answers: current housing, other housing.  
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the deterioration of the housing stock and the poor efficiency of housing management. 

However, these distortions are very difficult to measure. In developed countries rent 

regulations are compensated by subsidies, because at some point somebody has to pay 

for the losses. According to findings from the Ministry for Regional Development, the 

annual cost rent in existing flats is determined as 2.8% of the dwelling market price. 

This rent includes only maintenance and management costs; capital costs are excluded 

because the municipalities received the housing stock through a no-charge transfer 

from state at the beginning of transition. The revenue subsidy for municipalities may 

also be negative - the additional rental income of municipalities above the level of 

costs could be thus perceived as public benefit.  

 

Third, the simulation also includes the costs arising from the pension and social 

benefit uprating (CPI costs). The adjusted weight of the rent price in the consumer 

basket used for the purpose of uprating pensions and benefits is 2.344%. Therefore, a 

10% rent increase in rent-regulated flats would result in a 0.2344% increase in the 

consumer price index (CPI). According to information from the Ministry of Labour 

and Social Affairs (and its research institute), a 10% rent increase could result in 

additional costs arising from the pension and social benefit adjustment that would 

amount to CZK 463 million. Although the State would probably not uprate pensions 

and benefits if the consumer prices went up “only” as a result of the 10% rent increase 

(normally it uprates benefits and pensions after more than 1% CPI growth), it was 

assumed in the simulation that total inflation including a price increase in other 

consumption items would lead to an uprating.  

 

Fourth, as no reliable model for estimating the costs via voids of municipal landlords 

could be found from the performance data (there are almost no voids recorded in 

2001), the simulations used the following assumption: today there are no voids, and 

empty flats will appear only when the number of vacated municipal flats at a 

particular stage of simulation exceeds the estimated additional (unsatisfied, hidden) 

demand for rent-controlled housing in a given region. The additional demand was 

calculated on the basis of a dataset from the Household Social Condition Survey 2001 

conducted by the Czech Statistical Office in 2001. The following households were 

included into the additional demand:  
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 Households living in one dwelling with one or more other households and 

which at the same time also stated in the survey that cohabitation with another 

household constituted a problem for them;  

 Households sharing a dwelling with one or more households that also stated in 

the survey that they had too small a dwelling. 

 

In order to correct the results they were weighted by the difference between usual 

market and regulated rent in the particular county or region. The higher the difference, 

the higher the additional demand for rent-regulated rental housing was. The prices for 

market rents were detected from the KISEB database of market rents. 

 

Finally, the simulation calculated the subsidies for the construction of new public 

rental dwellings. In order to calculate the cost of these subsidies, it was necessary to 

presume a certain norm of need for new public housing construction. The norm was 

defined as the number of dwellings capable of satisfying 10% of the estimated 

additional demand for rent-controlled housing in a given region. The higher the rents 

in the rent-controlled sector, the higher the tenant turnover and the lower the 

unsatisfied demand for this type of housing would be – this would consequently lead 

to lower public housing construction costs. Though there is no specific reason to set 

the norm at a level of 10% of additional demand, the impact that changing the norm to 

20% or even 50% of additional demand has on quasi-norms on rents and affordability 

is negligible (see the sensitivity analysis in the final chapter). 

 

The “cost” rent of new dwellings is defined as the total of all capital costs (mortgage 

credit repayments based on the assumption of 100% financing from commercial 

mortgage credits) and other management and maintenance costs calculated as 2% of 

the property value.
7
 The difference between the collected rent, which equals the 

average regulated rent at a given stage in the simulation, and the “cost” rent would be 

covered by public funds – either in the form of a capital grant or a qualified loan. The 

costs to the public budgets arising from grants and qualified loans were expressed in 

the simulation in their net current values in order to clearly distinguish the costs of the 

                                                 
7
 If the construction of new municipal flats occurred only on a commercial basis, then according to our 

calculations the average “cost” rent in new municipal flats would reach approximately 9% of the 

property price. 
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grant from those of the qualified credit. A financial optimisation programme was 

developed which sought an optimal combination of a grant, qualified and commercial 

credit to cover capital costs of new public housing construction at a given rent level 

while ensuring the lowest possible total public costs (Annex C). In this way we get the 

estimate of public housing construction costs. 

 

Conclusions and Discussion 

Figure 1 shows the final shape of the relative public cost curve. It is clear that there is 

a relatively large amount of room for rent increases in Czech rent-controlled housing. 

The quasi-norm for determining rents should be at a level of 120% of current rent 

prices, because it is evident that any rent increase above the level of 120% of current 

rents would not result in public savings. Though, on average, such an increase in rents 

would not be sufficient to raise rent to market levels, according to the simulated 

public cost-benefit analysis, when particular income, demographic and other 

conditions valid in 2002 are taken into account a higher rent increase appears not to 

be a rational policy goal.  

 

According to the results of the relative public cost analysis setting the optimum rent 

price at level 2.2 times the current price the quasi-norm for the average rent-to-income 

ratio in rent-controlled housing would be 15% of household income. This means that 

an average Czech household “should” pay about 15% of its total net income on rent, 

instead of paying the 7% of income that it pays on average now.  

 

Figure 2 shows the change in each public cost item incurred by the rent price change. 

CPI costs and revenue subsidies to municipal landlords change linearly with rents 

while housing allowance costs, public housing construction costs and costs via voids 

are much more dependent on the behavioural aspects of the simulations – moving 

from rental to owner-occupied housing. The figure also shows the significance of the 

CPI costs that grow faster than housing allowance costs in the specific Czech 

environment.  

 

Sensitivity analysis 

The model was based on several assumptions, which, if they were to change, could 

change the results of the simulations, too. The following is the partial elasticity of 
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total public costs according to each cost item - a percentage change in total public 

costs incurred by a 1% change in a particular cost item: 
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It is evident that housing construction costs and CPI costs form the most important 

items in the total public costs summary. However, the real impact of particular cost 

items is far more important. As the public costs relationship with rent price is not 

always fully linear, we analyse the changes caused by a 10% rent increase (t = 1.1). 

The percentage changes in particular cost items and their weighted impact (elasticity 

is used as a weight) on relative public costs are: 
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The CPI weighted impact is calculated as a residual impact. The sum of weighted 

impacts is equal to a 7% total public cost decrease incurred by a 10% rent increase. 

Public housing construction costs have not only the highest elasticity but also the 

highest dynamic. Obviously revenue subsidies to municipal landlords and CPI costs 

also have high dynamic. Conversely, housing benefit costs have relatively low 

elasticity and the lowest dynamic. This is partly a result of the current household 

structure in rent-controlled housing (a significant proportion of households have very 

high incomes) but partially also due to the specific Czech housing allowance model. 

However, a change in the housing allowance uprating procedure or a change in the 
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whole benefit formula is outside the simulations of the quasi-normative approach, 

because it requires setting an alternative traditional norm based on the subjective 

judgments of policy makers.   

 

Yet other model assumptions may be tested. As public housing construction costs 

showed the highest elasticity and the highest total dynamic, this particular cost item 

should be focused on. There may be a problem connected with the expected scale of 

needy housing construction. Simultaneously, municipalities may be able to solve part 

of the problem with empty flats by their demolition or sale. The movement from 

rental housing to owner-occupied housing may also be different, if tenants´ decisions 

take into account the future price appreciation. Following assumption changes were 

tested:  

 

1. A change in the annual “need” norm, i.e. the demand, for public housing 

construction from 10% of the additional demand for rent-controlled housing to 

30% and 50% of the additional demand for rent-controlled housing. 

2. A decrease in the costs via voids in municipal housing to 50%. 

3. The inclusion of the expected price appreciation into tenure choice. The expected 

price appreciation (g in equation on user costs calculation) was estimated 

separately for eight zones according to the past price increases. All Czech counties 

were divided into eight zones based on average annual price change (measured in 

KISEB database) during 1998 – 2002. Under the assumed price cycles the 

expected annual appreciation oscillated around 1.5% in the capital of Prague (Zone 

1) and was close to zero in Zone 8, composed of counties with the lowest past price 

increases.  

 

As it is clear from Figure 3, only the inclusion of the expected price appreciation into 

tenure choice simulations moved the “optimum” from a 120% rent increase to an 80% 

rent increase. However, in reality it is possible to assume that some people count on 

price appreciation and also perceive housing as an investment, while many others 

consider housing as a purely consumption good and do not see any benefit from future 

capital gains. Taking into account the fact that other important costs arising from the 

residualisation of public housing could not be included and the overall 

macroeconomic impact of inflation incurred by the rent increase could not be 



 18 

measured, it is possible to conclude that the government reference point on rents (the 

quasi-norm for rents) should be “somewhere” between 80% and 120% of current rent 

prices, and similarly the reference point on affordability (the quasi-norm for rent-to-

income ratio) should be “somewhere” between 13% and 15% average rent-to-income 

ratio. Though this conclusion may be perceived as a not very exact recommendation, 

it is better to admit the imperfection of simulation modelling than to be convinced 

about the infinite truth of mathematics.  

 

Public costs measurements should improve over time as the pressure on efficient 

public spending is growing. The simulation models would then be able to offer more 

precise estimates. However, even under the current circumstances this kind of 

analysis can reveal least whether or not there is space for rent reform or if rent levels 

are so close to the breaking point that a further rent increase in rent-controlled (and 

equally social) housing should not be risked.  
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Table 1:  Tenure structure and its changes between 1991 and 2001 in the CR 

 

 1991 2001 

number in % number in % 

Own family house 1 367 027 36,9 1 371 684 35,8 

Own flat 31 164 0,8 421 654 11,0 

Rental housing 1 465 231 39,5 1 092 950 28,6 

Cooperative housing 697 829 18,8 548 812 14,3 

Tenants cooperative
*)

 - - 103 216 2,7 

Others 144 430 3,9 289 362 7,6 

Permanently inhabited dwellings - total 3 705 681 100,0 3 827 678 100,0 

*) Tenants cooperatives are established for the purpose of apartment house privatization  

Source: SLDB 1991, SLDB 2001(census). 

 

Figure 1: Relative public costs and rents 

 

Source: Family Budget Survey 2002, own calculations 
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Figure 2: Separate public cost items and rents 

Source: Family Budget Suvey 2002, own calculations 
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Figure 3: Relative public costs and rents – after changes in model assumptions 

Source: Family Budget Suvey 2002, own calculations 
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ANNEX A 

 

Hedonic price model (OLS model) 

 

Variable    Beta  

Constant  13.170** 

Area of dwelling (in m
2
)   0.024** 

Date of construction (up to 1946)  -0.645** 

Date of construction (1946 – 1960)  -0.488** 

Date of construction (1961 – 1970)   -0.363** 

Date of construction (1971 – 1980)   -0.274** 

Date of construction (1981 – 1990)   -0.211** 

Date of construction (1990 - now)      ref. 

Regional dummy 1    -0.580** 

Regional dummy 2   -0.885** 

Regional dummy 3   -0.771** 

Regional dummy 4   -0.765** 

Regional dummy 5   -1.457** 

Regional dummy 6   -0.845** 
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Regional dummy 7   -0.662** 

Regional dummy 8   -0.660** 

Regional dummy 9   -0.720** 

Regional dummy 10   -0.563** 

Regional dummy 11   -0.784** 

Regional dummy 12   -0.623** 

Regional dummy 13   -1.156** 

Regional dummy 14 (Prague)      ref. 

Size of residence (up to 1,999 inhabitants)   -0.988** 

Size of residence (2,000 – 9,999 inhabitants)   -0601** 

Size of residence (10.000 – 49,999 inhabitants)   -0.423** 

Size of residence (50,000 and more inhabitants)      ref. 

  

Adjusted R
2
   0.64 

N    4.325 

** significant on 0.01 level of significance; * significant on 0.05 level of significance 

Note: Dependent variable is ln of transaction price. 

Source: own computation, Czech Statistical Office – Ministry of Finance data. 

 

 

 

 

 

 

 

 

ANNEX B 

 

Move-stay decision (Logit Model) 

 

Variable    Beta  

Constant   1.437* 

Size of residence (up to 5,000 inhabitants)  -0.570* 

Size of residence (5,000 – 100,000 inhabitants)  -0.172 

Size of residence (more than 100,000 inhabitants)   0.087 

Size of residence (Prague)     ref. 

Date of construction (up to 1945)   1.020* 

Date of construction (1946 – 1960)   0.629 

Date of construction (1961 - 1980)   0.402 

Date of construction (1981 – 1990)    0.773 

Date of construction (1990 - )     ref. 

Age of respondent  -0.049** 

Number of persons per room   0.368* 

  

Nagelkerke R
2
   0.235 
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Predictions correct   69.5% (cut-off 0.5) 

N    742 

** significant on 0.01 level of significance; * significant on 0.05 level of significance 

Note: dependent variable is a dummy variable with values 1 (move) and 0 (stay). 

Source: own computation, Housing Attitudes 2001 

 

ANNEX C: Optimisation Program on Public Housing Construction Costs 

 

Program is looking for the minimum of the following equation:  
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where: iKmax – maximum interest rate on qualified loan (5% p.a.) 

 i – discount rate (5% p.a.) 

 n – loan maturity (25 years)  

Ji – loan principal for region i 

JKi – qualified loan principal for region i 

iKi – optimised interest rate of a qualified loan for region i 

 

under the following conditions:  
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where: Pi – cost price of an average new dwelling in region i; 

iT – market interest rate for mortgage loans in 2002 (6.7% p.a.); 

OCi – running costs (management and maintenance costs) - 2% of Pi; 
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NR – normative rent (equal to rent in rent-controlled sector at a particular stage 

of simulation). 

 

If the equation does not have a solution even when iki ≈ 0 and Ji = 0, then the principal 

of a qualified loan is gradually decreasing using following relation:  JKi(1-z), where z 

= 0,0001. A qualified loan is thus substituted by a grant. In each step of iteration the 

decrease in principal of a qualified loan is connected with the decrease of total 

construction costs till the moment when costs are lower or equal to normative rent (or 

when the full qualified loan is substituted by grant). Only if under such a condition the 

normative rent still does not cover the construction costs (subsidised by grant), the 

difference between costs and normative rent is supposed to be covered by regular 

revenue subsidies.   

 


