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ABSTRACT: The study presents a methodology which can be employed by a wide array of stakeholders in the urban real estate
market: policymakers, developers, investors as well as individuals. The methodology is widely applicable globally, and various
economic variables can be appropriately linked to its results in order to make the economic implications of the length of permit-
ting processes more transparent and promote affordable housing development and sustainable urban development. Across
a unique primary dataset of 189 development projects in Prague, we find significant differences in the time required to obtain
permits and to undertake construction work for buildings of different functional types. We attribute these differences primarily
to public resistance to certain types of development. Our research also quantifies the percentage increase in construction prices
that results from delays in the pre-construction process. We find that residential and mixed-use developments face significantly
longer permitting processes than industrial development. This is a surprising finding, as these functions generally don't give rise
to as many externalities, necessitating stricter regulation. In addition, we also find that central locations face longer delays and
greater price increases.
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Introduction

It is common knowledge that property prices, like all prices on free markets, are the result of an
equilibrium between the number of buyers and the number of properties for sale (or, more precisely,
between how much people are willing to spend and how many properties are available). Cities are
attractive places to live and work, and large cities especially so, with millions of job opportunities and
often the best schools in the country. It is no surprise that city populations have swelled, as they
attract a steady influx of new residents. This exerts considerable pressure on property prices in major
cities. In many there are simply not enough properties to buy, and prices have risen dramatically.

Property prices vary greatly across the world’s cities. An 80 square metre apartment costs 2.1
average annual salaries in Houston, 10 in New York, and 19.3 in Prague. Other examples are Milan
(19.6), Paris (19.4) and London (16.7) (Numbeo, 2024). Prague property prices, the focus of our
study, are among the highest in Europe (relative to average earnings), resulting in a low level of home
ownership affordability, which has been in decline over the last 20 years (Hromada et al., 2022).
Striking examples of unaffordable housing can also be found in other European countries, such as
Ukraine or Serbia, but these are examples of dysfunctional property markets, where housing is not
distributed on market principles in general. Prague’s property market has been shaped by the influ-
ences of mass privatisation and long-term regulation, but over the last 20 years, it has become more
efficient and is now broadly comparable to the developed property markets in other major European
cities. When we compare housing affordability across major cities where property markets are effi-
cient, a fundamental question arises: “Why is privately owned housing in Milan, Paris, London or
Prague far less affordable than in New York?” Intuition would suggest that the primary driver of price
growth, i.e. high demand due to the attractiveness of big cities, should push up prices in Paris and
New York to the same, or at least a similar, extent. Intuitively, the next question is: “Where do prop-
erty prices come from, if not from the purchasing power of the population?” We are convinced that
the main factor influencing housing affordability has to be sought on the supply side. Here, we found
some interesting data to support the hypothesis that inflexible bureaucratic processes significantly
increase construction time and investment costs and thus push up prices. In some localities, moreo-
ver, this phenomenon is even more evident. We show that residential real estate and mixed-use
development require statistically significantly more time to obtain permits than other uses such as
industrial real estate or infrastructure. This conclusion is intriguing because it cannot be argued that
residential development, for example, is a source of more externalities than industrial development,
thus potentially justifying a lengthy permitting process. We further show that a correlation exists
between distance from the city centre and the length of administrative delays so that the extent of
their reflection in property prices decreases with increasing distance.

Our contribution to this current discussion assesses the impact of an additional factor that influ-
ences both property prices and their volatility: delays in obtaining building permits. We anticipate
that the longer it takes to obtain a building permit, the more rigid the supply side will be, so that the
supply side will fail to respond quickly to changes in demand. Low elasticity of supply is correlated to
higher volatility and cyclicity of property prices (as confirmed by Glaeser et al. (2008) or Evenson
(2002)). Furthermore, this rigidity of the supply side is likely also to increase risks the developers
need to bear, as housing completions can’t be timed to coincide with periods of high demand. A long
permitting process is also likely to result in higher costs, as developers have to wait long times before
their investments can be turned into profits - an under-researched area, which this paper aims to
address.

This paper is based on a dataset of construction permit requests, which are evaluated in the first
instance based on environmental impact. We compare levels of environmental regulation in city con-
struction - there are cities with high construction regulation and parks, but construction possibilities
are very limited, and other social problems arise. We found some relevant results on the affordability
of housing. Construction permit length has a significant environmental impact as the legislative bar-
rier adverse the win-win agreement between the developer, municipality and local citizens. The
higher the regulation, the less will to find an agreement. We show this mechanism using the construc-
tion permit length data.

The aim of this paper is to develop a simple and easy-to-understand methodology based on
always fully comparable variables (building functions, distance and time), which will allow stake-
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holders in the urban real estate market to answer the following three questions: Which building
types are most affected by the complexity of the permitting process? Is it more economically efficient
to build closer or further away from the city centre? By what percentage do permitting processes
make each type of building more expensive? This is so that the research results can be linked to other
economic variables as needed - business cycle impacts, changes in interest rates, GDP, etc. We believe
that macroeconomic forecasts must be based on solid microeconomic foundations.

Literature review

Property market equilibrium and dynamics are widely discussed research topics. Out of the vast
range of studies, however, only a few focus directly on the relationship between administrative delays
and property prices. Urban economists such as Cheshire and Hilber (2008) or Glaeser et al. (2005)
have a simple solution: build more housing. By expanding city boundaries and allowing high-density
housing such as high-rises and skyscrapers, the market is supplied with new properties and prices
are kept in check.

The costs and consequences of not building are very high indeed. Supply restrictions have a dis-
proportionate impact on the lower end of the income distribution (Bertaud, 2018), particularly for
the least well-off and those at the start of their careers. Homelessness is also strongly associated with
property prices (Glynn & Casey, 2018), i.e. when rents are high, it is more likely that an adverse event
such as a divorce or job loss will leave a person on the street.

Property price differences can also be disguised. People generally spend around 30-40% of their
income on housing, and when house prices rise out of step with income, people go on buying them,
but they decrease in size. The average new dwelling in the UK has a floor area of 67.8 square metres,
and this figure has been falling since 1970 (LABC Warranty, 2019). As a general principle, if housing
becomes more expensive, we tend to consume less of it. This is a result of the extreme elasticity of
demand in housing markets (Bertaud, 2018).

Building restrictions are justified to some extent. In the urban planning process, local residents
are often given the right to object to development in their neighbourhood, as new construction always
entails externalities. However, these do not have to be negative. If a city builds a new underground
transport station within walking distance of your house, the price effect will be positive, and the same
goes for a new park. These positive and negative externalities can also be attributed to the proximity
of good schools, shopping facilities, or simply the local community. Parts of a city with a highly edu-
cated and high-earning population usually also have very low crime rates. It is generally the negative
externalities that drive residents to object to new developments, and the reasons for this are clear. If
someone has plans that will harm a neighbourhood and lower the price of houses, residents should
have the right to object or, at the very least, be compensated. Previous research has even found that
neighbourhoods are greener in areas with high local community participation. However, house prices
in these neighbourhoods have also been found to be much higher (Cheshire & Vermeulen, 2009).

A house or apartment is often the biggest investment a person makes in their life. And it is
a nerve-wracking experience to see property prices going up and up, just as you are about to buy.
Equally distressing is needing to sell at a time when prices are tumbling. There is a general tendency
to believe that real estate is a safe and stable investment, but although it can be a good investment,
it is certainly not stable. In fact, real estate tends to gain or lose value depending on the economic
cycle, and its volatility is substantial (Liow & Ibrahim, 2010). People tend to buy houses when the
economy is humming, job security is high, and credit is readily available. They also frequently need to
sell when times are bad and jobs are harder to find. Overall, however, real estate is arguably a less
risky investment than stocks, and prices move in longer and smoother cycles (Liow & Ibrahim, 2010).

Housing markets are also plagued by irrationality. If people behaved rationally, housing prices
would be determined by the opportunity cost of renting (Shiller; 2016). In this scenario, if it became
cheaper to rent than own, people would stop buying houses and rent properties instead. However,
this has not proven to be the case (Borgersen, 2022). Each of the options of owning or renting may be
markedly cheaper in different cities (Strochak & Pardo, 2017), but people still prefer to buy even
when renting is cheaper, either because of the traditional preference for ownership or for lifelong
financial security (Hromada, 2021). In the final analysis, many instances of rising house prices are
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simply associated with a mania for higher prices, even when market fundamentals do not support
them, especially in times of cheap money (Venhoda, 2022). This is the biggest difference between
housing and all other markets: many people who do not understand the fundamentals are forced to
participate. This is one reason why some housing booms become protracted and result in housing
bubbles (Shiller, 2016). These factors can indirectly affect housing supply and demand by affecting
employment opportunities (Lukavec & Kaderabkova, 2017) and migration patterns (Kurekova,
2022), thus the scope of housing construction and overall consumer confidence.

High property prices are not solely the product of insufficient supply and credit conditions, just
as high volatility is not merely the result of the business cycle or irrationality. The elasticity of supply
is also an important factor, although the impact of low elasticity on the price of housing is more
nuanced. As noted above, residents have the right to object to development in their neighbourhood
during the building permit process. This right has a clear rationale, namely to minimise or internalise
an externality of the new buildings, either by finding a solution with a smaller impact on current
residents’ property or by providing them with compensation. This means the process of obtaining
building permits should deliver an outcome which is more socially optimal (Cheshire & Vermeulen,
2009) and, as such, be value-creating.

Gete (2014) shows that to understand the patterns and functioning of real estate markets in dif-
ferent countries (or different cities within one country), it is not enough to monitor and evaluate one
variable alone. The real estate market is always shaped by a combination of several factors, including
legislative and environmental and administrative and institutional conditions (the laws in force, gov-
ernment regulations, municipal ordinances, etc.) (Bernat et al., 2023), time and distance, micro-eco-
nomic variables such as stock of properties and new construction, economic fundamentals of changes
in demand for properties discussed in details by vast range of literature, in relation to the region
analysed by Cermakova et al. (2023), Kaderabkova and Rezabek (2023) or Macek (2023), and macro-
economic fundamentals such inflation, unemployment and migration, fiscal and regional policies
(Krulicky & Schmallowsky, 2022) or external shocks. The COVID-19 pandemic has lately highlighted
the role of external shocks to the property market either on the supply and demand side (a deeper
discussion is offered by Zubikova et al. (2023), Jasova and Kaderabkova (2022) or Hromada (2021))
or in the form of transaction and energy costs (Grzebyk & Stec, 2023). We therefore consider it essen-
tial to look at a suitable combination of several of these factors simultaneously.

The implication of this is that we cannot simply compare the property prices in different coun-
tries or cities with the average time to obtain a building permit without knowing how much value has
been created. We, therefore, developed our own new methodology and compiled a unique dataset as
a means to find compelling arguments in support of our hypothesis. Our contribution to current
research on property price formation consists of applying financial methods based on estimating the
times to obtain permits and build and comparing these times against the financing costs involved in
new development. We examine a sample of construction projects for which permit applications were
made between 2002 and 2006 and compare the times required to complete projects with different
purposes. We then take the land use with the shortest completion time as a benchmark and compare
it with other land uses or functions to find statistically significant differences. We treat the differences
found as a consequence of delays in the permitting process and calculate the cost of those delays by
discounting the value of the investment at interest rates roughly equal to the financing costs faced by
developers in the relevant period, time and location. Through this novel methodological approach,
we aim to fill a gap in research, including the neglected fact that the different lengths of permitting
processes can be a significant contributor to the uneven development of cities, regions and entire
countries. We are not aware of any prior research in this area that has been carried out in this way
and using the methodology we present. This specific quantification of the time delays in construction
processes, along with our modelling of the cost increases associated with these delays, may also
prove to be a valuable tool, e.g. for developers and other real estate market participants in the process
of making financial sound decisions. The methodology is simple and can be applied almost anywhere,
as time and distance are always fully comparable variables (unlike the legislative or economic condi-
tions prevailing in different countries or cities). An interesting platform for extending the applicabil-
ity of the methodology can be its appropriate integration into the Smart Cities concept as presented
by (Dzurekova et al., 2023), which fits into the technological development of cities that contributes to
a wider concept of sustainable development (Popescu, 2020).
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Methodology

This article aims to show how the time needed to obtain a building permit leads to higher prop-
erty prices. To perform our assessment, we drew on data available on the public web portal CENIA
(Czech Environmental Information Agency, n.d.). This portal contains a database of projects for which
an EIA permit was required. As this is the first permit needed and a crucial step towards the other
permits that follow (a planning permit, building permit and occupancy permit), we can treat the EIA
application as the beginning of the whole process for a particular project. To some extent, this is a
simplification, as projects differ, and an EIA may have been ordered by the authorities only after the
project had already progressed to other stages, etc. However, in general, it provides a reasonable
starting point from which to measure progress in obtaining permits.

Altogether, we identified 298 projects (individual buildings or complexes) which applied for an
EIA between 2002 and 2006, of which 189 were completed before the end of 2018. The remaining
109 projects either met with refusal in the planning process or were suspended or changed by the
developer.

For each project in our sample, we made a record of the start and completion date. Our timeframe
was limited to 2002-2006, as many projects which applied after 2007 have yet to be completed. This
five-year period was also the earliest in which applications were published on the CENIA portal. As
exact completion dates were not available for most of the projects, we used the midpoint of the year
in which each project was finalised. This introduces a measurement error in our analysis, but this is
unlikely to have a major impact on the results, as the errors are most likely to cancel each other out
at this sample size.

We grouped the projects by function into the following categories: office, residential, retail,
mixed-use (i.e. projects with more than one purpose, such as a combination of offices and retail),
infrastructure (including parking lots and multi-storey car parks), public projects (mostly athletic
facilities), industrial (including warehouses) and other.

The fact that only finalised projects were included is a weak point of our analysis, as there could
be additional projects that are still in the process of obtaining permits. However, this does not under-
mine our results, as the costs attributable to the length of the process and the statistical significance
of our findings are both likely to be underestimated (although not substantially so, as only two pro-
jects in our sample were completed in 2018). We can, therefore, reasonably assume that the vast
majority of the other 109 projects are not going to be built. Some of the projects will have been halted
at the developer’s own decision, while others will not have received a permit, so plans to build them
were abandoned. We lack sufficient information to determine whether the latter cases were justified
and constitute legitimate costs for the developer, and this is another possible cause of underestima-
tion in our results.

One further source of underestimation may be that EIA applications are being made at a later
stage, as mentioned above. As the data needed to correct for this are not publicly available, we must
consider our findings to be underestimated and the impacts to be even larger than those actually
found.

The location of each project was defined as its land registry district, and the commute time
between that district and the centre of Prague was then used as an additional variable to locate the
project in relation to the city centre.

The data above formed the input for two models, both based on multivariate regression. These
were defined as follows:

e Model1
InNTOPC = By + Brof f + Bares + [sret + fi,comb + Ssinf + fepubl + frest + & 0
e Model 2
InTOPC = By + Biof f + fares + faret + f,comb +
+Bsinf + Bepubl + B,rest + fgcomtime + € (2)
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where:

TOPC - time to obtain permits and finish construction,

off - dummy variable for office development,

res — dummy variable for residential development,

ret - dummy variable for retail development,

comb - dummy variable for mixed-use function development,

inf - dummy variable for infrastructure development,

publ — dummy variable for public buildings,

rest — dummy variable for other developments not included in the previous categories,

comtime — commute time from the land registry district where the project is located to the city centre,
measured in minutes.

The industrial function was chosen as the missing dummy variable against which the other func-
tions are compared because the time periods for this function were the shortest in our sample. This
removed any arbitrariness in choosing the shortest possible period for completion of the permitting
process and construction. We have assumed that the construction timeframes for different functions
or land uses do not vary dramatically and, therefore, that the differences in the total time required to
obtain permits and complete developments result primarily from the permit process itself. This
approach has one major advantage, as it is not likely to be influenced by the business cycle. There is
no reason to assume that the industrial function, for example, was less affected by the recessions of
2009 and 2012-13 than, say, the office segment. Indeed, both industrial and office markets experi-
enced higher vacancy rates during those periods.

This method has its shortcomings, however. A reasonable objection can be made that industrial
buildings can be constructed faster than others because they are rarely over one storey high. While
that is true, industrial complexes also frequently require custom-built infrastructure such as waste-
water and oil traps, as well as advanced HVAC systems. We also assume that the externalities that
industrial complexes cause for their neighbours are relatively large compared to other structures,
such as retail or office buildings. In theory, it should thus take longer for them to obtain permits than
other functions. The average time taken to obtain permits and construct industrial buildings in our
sample is 566 days, which appears to be a reasonable length of time against which other types of
projects can be measured.

Cost estimation

To assess the cost impact of the time required to obtain building permits, we need to quantify the
opportunity cost of capital. Development is financed by a combination of debt and equity, both of
which have associated costs: debt in the form of interest and equity in the form of the opportunity
cost of not investing in other projects or assets. We assume that developers have significant sunk
costs in the form of land purchases and that the financing needs to be in place at the start of the con-
struction process, as the time taken to obtain permits varies considerably and is thus difficult to
predict. We therefore assume the opportunity cost of keeping funds available is equal to 100% of the
project’s costs.

To quantify the opportunity cost, we need to calculate the financing costs faced by developers. We
assume these have two components: the risk-free cost of financing and a risk premium specific to
developers. The risk-free premium can be approximated by the interest rate on interbank deposits
(PRIBOR) published by the Czech National Bank (36), plus an added risk premium attached to real
estate investments. To determine the size of this risk premium, we compiled a sample of negotiable
bonds issued in 2018 by several large developers, namely CPI, FINEP and Trigema. We assume that
these bonds were competitively auctioned so that the interest rate on them is equal to the developer’s
yield. We further assume that the difference between the average interest rate on these bonds and
PRIBOR gives us the value of the risk premium. We hold this risk premium constant for the whole
period of 2002-2018, although PRIBOR varies over time. We acknowledge that the risk premium
would not have remained constant throughout that period and that this approach is, therefore, a sim-
plification to some extent. However, we would expect the resulting error to be small (see Appendix 3,
where the cost of capital is shown in the second row. This cost of capital will be used for discounting
in the following chapter - see Figure 2).

DOI: 10.34659/eis.2024.89.2.768



ECONOMICS AND ENVIRONMENT 2(89) * 2024

Analysis

Model 1 indicates very high statistical significance (F-significance <0.001). A fairly small share of
the overall variance was explained (R? = 0.1623), which means that approximately 16.23% of the
time required to obtain building permits can be attributed solely to the function the building serves.
Even more interesting, however, is the interpretation of the coefficients for the various building func-
tions.

The average time taken to obtain permits and build an industrial building is 566 days. For offices,
development takes, on average, an additional 870 days (i.e. 1,436 days in total), which is 153% longer.
This result is statistically significant at 99.9% (P < 0.001). For residential development, there quired
time is 178.4% longer, i.e. 1,010 days more than for industrial development and 1,576 days in total.

This is a statistically significant finding, at P < 0.001. The longest permitting and construction
times were found for mixed-use developments. On average, these take approximately 221.83% more
time than industrial projects, requiring an additional 1,255.57 days. This finding is again significant
at P <0.001.

Model 1 Model 2
office development (off) 0.9312 Hokk 0.6951 %
(0.24) (0.25)
residential development (res) 1.0239 Hokx 0.9704 ok
(0.22) (0.21)
retail development (ret) 0.0949 0.0417
(0.26) (0.25)
mixed-use development (comb) 1.1689 Hokk 0.9864 ok
(0.27) (0.26)
infrastructure development (inf) 0.3271 0.1654
(0.29) (0.23)
public buildings (publ) 0.6407 * 0.4061
(0.26) (0.27)
other development (rest) 0.8032 * 0.7877 %
(0.42) (0.42)
commuting time to the centre (comtime) -0.0248 *
(0.01)
Intercept 6.012 kk 6.78 *hk
(0.13) (0.25)
Nr. of observations 189 189
R2 0.1623 0.2031
Robust standard error
*p<0.1 *%p<0.01 **p<0.001

Figure 1. Relationship between the length of time necessary to obtain permits and the development function
Source: authors’ work based on Czech Environmental Information Agency (n.d.) and Google (2019).

In addition to these results, the development of public buildings also displayed a statistically
significant difference when compared with industrial function, at 90% certainty. Retail, infrastruc-
ture and other development categories did not display statistically significant differences.

Model 2 is an extension of Model 1, with the added variable of commute time to Prague city cen-
tre from the land registry district where a sample development is located. The overall significance of
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this model is again very high (F-significance <0.001), and its explanatory value has increased to
R2 =0.2031.

According to Model 2, the average office development takes 100.4% longer than industrial devel-
opment, i.e. 568 additional days. This result is statistically significant at 99%. Residential develop-
ment takes 163.9% more time to complete (927.7 additional days), also with a significance of 99.9%.

The mixed-use function once again requires the most time, in this case 168.17% more (952 addi-
tional days), and this finding is again statistically significant at 99.9%.The result for the commute
time variable is revealing in itself. For every added minute of commute time from the centre to the
approximate location of the development, we can expect the time needed to complete it to drop by
2.45% (statistical significance 99%).

This analysis shows that the time required to obtain permits and complete a building is 270 days
shorter with a 10-minute commute than building in the centre itself.

To confirm the absence of multicollinearity, we have calculated the VIF scores (see Appendix 1)
and prepared the residual plots and kernel densities of the residuals, to ensure that the regression
analysis is not influenced by systematic errors or wrongly chosen variable transformations (see
Appendix 2). As the condition of the error normality was not fully satisfied, we have employed robust
standard errors in our analysis, so the statistical significance of the results are not impacted.

Figure 2 below displays the results of Model 2, i.e. how much extra time is needed for each of the
development segments and our estimate of the resulting cost increase.

Model 2 Brvatme  Ioeasein osts
office development (off) 0.6952 100.40% 9.55%
residential development (res) 0.9704 163.90% 16.49%
retail development (ret) 0.0417 4.26% 0.39%
mixed-use development (comb) 0.9864 168.17% 16.95%
infrastructure development (inf) 0.1654 17.98% 1.61%
public buildings (publ) 0.4061 50.09% 4.58%
other development (rest) 0.7877 119.83% 5.20%
commute time to centre (comtime) -0.0248 -2.45% -0.24%
Average (excl. commute time) 0.5790 89.23% 7.82%

Figure 2. Estimate of the extra costs caused by delays in obtaining building permits

Source: authors’ work based on Czech National Bank (2019), CPI Group (2019), FINEP (2019), Trigema (2019), Czech Environ-
mental Information Agency (n.d.), Google (2019).

In residential development, for example, the costs developers incurred were 16.49% higher due
to the extra time needed for the permitting process. Other factors leading to higher property prices,
such as credit conditions, population growth, or a shortage of development land, are not included in
this estimation. This increase in prices due to the permitting process is most significant in the mixed-
use segment (16.95%), residential development (16.49 %) and office development (9.55%).

Discussion of the results

The average time required to obtain a permit and construct an industrial building is 566 days,
according to Model 1. This is the lowest figure for all the functions considered, and this may be linked
to several factors. In terms of architectural complexity, industrial buildings are among the least
demanding, and industrial sites are generally developed at the greatest distance from the city centre,
primarily due to transport accessibility for their supply needs (connections to motorways and inter-
national routes). The outskirts of the city are not as densely developed as the centre, so the adminis-
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trative burden, particularly on central building authorities, can be expected to be lower. The con-
struction of industrial buildings also took the shortest time according to Model 2.

According to Model 1, office buildings take an additional 870 days longer to complete than indus-
trial buildings. This delay may result from the desire to develop this type of building closer to the city
centre and further from the outskirts, where we encounter this type of building less often. Transport
accessibility once again plays a key role, although in this case, it is not for goods but for the staff of the
companies and institutions that occupy or carry out activities there. Shorter distances are an impor-
tant factor here. Compared to industrial buildings, the completion time in Model 2 is 568 days longer,
which is about one year less than in Model 1, due to the addition of the commute time variable in
Model 2.

Approval and construction of residential property (total 1,576 days) takes 1,010 days longer than
industrial development according to Model 1. We attribute the significant delay in these develop-
ments mainly to strong resistance from existing residents, who often actively oppose any new devel-
opments. The arrival of new residents leads to densification of the transport network, increased use
of public transport, and other negative impacts. Compared to industrial development, the completion
time in Model 2 is 928 days longer, which is 82 days less than in Model 1. New residential and office
developments are also relatively more abundant in central locations, as compared to industrial devel-
opment, for example. By controlling for commute times to the centre, this part of the unexplained
variance is removed.

Mixed-use projects have the longest permitting and construction times, amounting to 1,256 days
in Model 1. These are also the longest in Model 2 (952 days in total), although this result is 304 days
shorter than in Model 1. In our opinion, development for this function has the highest value because
of the complexity of the permitting process itself, in which permits have to be obtained from numer-
ous specialised public sector agencies, whose opinions require expert assessments in areas such as
water safety and pollution prevention, radiation, hazardous waste management and many others.

Permitting and construction times for public buildings also showed a statistically significant dif-
ference (when compared to industrial development) in Model 1, but this was not the case in Model 2.
This is probably due to the fact that public buildings are generally constructed in central locations.
When we control for the commute time to the centre in Model 2, the significance of the effect disap-
pears. Other functions, such as the retail, infrastructure and ‘other’ categories, did not achieve statis-
tical significance. The delay in the permitting process and construction compared with the industrial
function is not large enough to be seen as significant.

Our finding is that the time taken to obtain permits and complete construction is 270 days shorter
with a 10-minute commute, as compared to construction in the centre itself, which delivers a clear
message for developers and their clients. It is more cost-effective to build and buy property further
away from the centre, with the greatest savings being made by choosing the outskirts of the city. This
incentive can be expected to result in increasing costs for Prague and the Czech state budget, as devel-
opment of the outskirts of the city usually necessitates greater investment in infrastructure, in the
form of roads, water and sewage systems, electricity supply lines, public transport and other require-
ments.

In our cost estimate (Figure 2), we looked at the increase in construction costs due to the extra
time required to properly complete permitting processes. As residential development in Prague
(more expensive by 16.49%) is competitive, and there are no signs of high market concentration, we
can expect these costs to be passed on directly to consumers. These estimates of increased costs
should, therefore, be considered equivalent to an increase in house and apartment prices, with the
resulting conclusion that higher prices can only be attributed to the lengthy process of obtaining
construction permits. Similarly, the increase in price for mixed-use development (16.95%) - half
a per cent more than residential construction - and office buildings (9.55%) can also be explained by
the extra time needed to obtain permits.
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Conclusions

Our results show that there is considerable variation in the length of time required to obtain
pre-construction permits and complete construction. These differences depend on the function of the
building involved and are primarily attributable to the time required to obtain permits. We confirmed
the existence of an inverse relationship between the lengths of the permitting and construction pro-
cesses and distance from the city centre.

To remedy this situation, solutions will have to be sought involving other measures, such as
re-evaluation of the current level of legislative regulation, increasing the efficiency of the bureau-
cratic apparatus, or limitation of the potential for rent extraction by politicians and officials. Of course,
if no new buildings are built in the city at all, the adverse effects of rising prices are obvious. The
results of the research helped to identify in which locations and what types of buildings (according to
their function) it is economically most advantageous to build and how long it will take to implement
the construction (including building permits). From the point of view of both municipal and private
developers, it is about removing some of the market uncertainty to facilitate their economic calcula-
tion in relation to the location and cost of buildings. Thus, more accurate decisions can be made about
the allocation of public and private investment to meet the needs of the city or to make a profit.

Our results suggest that building regulation has a significant impact on the elasticity of real estate
supply. As regulation increases, the supply of real estate becomes more rigid and less elastic. The
combination of inelastic supply and the pass-through of final costs to consumers ultimately reduces
the affordability of real estate and contributes to the gradual “depopulation of the city” (the depar-
ture of less economically successful residents and firms), which is first manifested in the central parts
of the city; this trend increases the demand for real estate from “out-migrants”. These processes ulti-
mately create a strong precondition for uneven urban development, with prices significantly limiting
housing affordability in some parts of the city. All property markets are pervaded by elements of
regulation, which provides a necessary legal framework. When this regulation is framed by public
authorities as a set of clear and simple rules that do not change too often, this increases market effi-
ciency. If private entities operating on the market consider government regulation insufficient, they
have the option to provide for their relationships under private law contracts. However, along with
civic activism, these have a tendency to push up the prices of real estate locally, and not only new
properties but also those already existing. This price increase will then be passed on to new buyers
and is one of the factors making new properties less affordable. Simplification of the systems of the
public authorities involved in pre-construction procedures, introduction of effective sanctions for
any authorities that deliberately and unjustifiably prolong pre-construction procedures, and changes
in the internal processes of specific authorities are all examples of steps that can help to speed up
permitting processes.

This article, based on a new methodology, shows that reducing the length of permitting processes
will reduce rigidity on property markets and increase the elasticity of real estate supply, and offers a
data-driven breakdown of the factors that shape property prices. We found the length of the building
permit process to be a key factor influencing those prices, regardless of the institutional or regulatory
framework. We therefore recommend further research based on approaches similar to our data-
driven analysis for Prague and look forward to seeing the results from property markets elsewhere.
It would be interesting to carry out the research according to the same methodology over a longer
period of time, segment the results according to individual city administrative districts or include
other cities around Prague in the research. A possible limitation of the research is that the methodol-
ogy does not consider the time necessary to change zoning plans, which can further prolong the
permitting process. And lastly, more accurate outputs would be achieved by subtracting the amount
of time by which the length of the permitting process is prolonged by the builder itself.

Acknowledgements

This research has been supported by grant IGA VSE F5/4/2023.

10

DOI: 10.34659/eis.2024.89.2.768



ECONOMICS AND ENVIRONMENT 2(89) * 2024

The contribution of the authors

Conceptualization, V.C.,, M.L. and K.C; literature review, V.C. and M.L.; methodology, V.C. and M.L.; formal analysis,
M.L. and V.C.; writing, V.C., M.L. and K.C.; conclusions and discussion, V.C., M.L. and K.C.

The authors have read and agreed to the published version of the manuscript.

References

Bernat, L., Michlov4, R., & Mitwallyova, H. (2023). Pattern classification on specifics of public sector investments
and budgeting principles. International Journal of Economic Sciences, XII(1), 15-37. https://doi.org/10.
52950/ES.2023.12.1.002

Bertaud, A. (2018). Order Without Design: How Markets Shape Cities. Cambridge: The MIT Press.

Borgersen, T. A. (2022). A Housing Market with Cournot Competition and a Third Housing Sector. International
Journal of Economic Sciences, 11(2), 13-27. https://doi.org/10.52950/ES.2022.11.2.002

Cermakova, K., Hromada, E., Bednar, 0., & Pavelka, T. (2023). Real Estate Market at a Crossroad - Era of Afforda-
ble Housing Is Gone. International Journal of Economic Sciences, XII(1), 38-61. https://doi.org/10.52950/
Es.2023.12.1.003

Cheshire, P. C., & Hilber, C. A. L. (2008). Office Space Supply Restrictions in Britain: The Political Economy of
Market Revenge. The Economic Journal, 118(529), 185-221. https://doi.org/10.1111/j.1468-0297.2008.
02149.x

Cheshire, P, & Vermeulen, W. (2009). Land markets and their regulation: the economic impacts of planning. In
H.S. Geyer (Ed.), International Handbook of Urban Policy, Volume 2 (pp. 120-151). Cheltenham: Edward Elgar
Publishing. https://doi.org/10.4337/9781849802024.00014

CPI Group. (2019). Dluhopisy spolecnosti CPI Group ceského miliarddre Vitka. https://dluhopisy.cz/cpi

Czech Environmental Information Agency. (n.d.). EIA Information System -Projects situated in the Czech territory.
https://portal.cenia.cz/eiasea/view/eial00_cr

Czech National Bank. (2019). Monthly and annual averages of PRIBOR rates. https://www.cnb.cz

Dzurekovi, K., Mikus, D., Machyniak, J., & Srovnalikov4, P. (2023). Smart City Strategies in Slovak Cities. European
Journal of Interdisciplinary Studies, 15(2), 17-33. https://doi.org/10.24818/ejis.2023.14

Evenson, B. L. (2002). Understanding House Price Volatility: Measuring and Explaining the Supply Side of Metro-
politan Area Housing Market. SSRN Electronic Journal, 1-52. https://doi.org/10.2139/ssrn.352400

FINEP. (2019). FINEP- For investors. https://www.finep.cz/cs/pro-investory

Gete, P. (2014). Dealing with construction permits, interest rate shocks and macroeconomic dynamics. Proceed-
ings from Doing Business (DB) Conference, 5, 1-2. https://www.worldbank.org/content/dam/doingBusi-
ness/media/Miscellaneous/Conference2014/2014-GETE-permits-interest-rate---macro-dynamics.pdf

Glaeser, E. L., Gyourko, |, & Saiz, A. (2008). Housing supply and housing bubbles. Journal of Urban Economics,
64(2), 198-217. https://doi.org/10.1016/j.jue.2008.07.007

Glaeser, E. L., Gyourko, J., & Saks, R. (2005). Why is Manhattan So Expensive? Regulation and the Rise in House
Prices. The Journal of Law and Economics, 48(2), 331-369. https://doi.org/10.3386/w10124

Glynn, C., & Casey, A. (2018). Homelessness Rises Faster Where Rent Exceeds a Third of Income. https://www.zil-
low.com/research/homelessness-rent-affordability-22247/

Google. (2019). Google Maps. https://www.google.com/maps

Grzebyk, M., & Stec, M. (2023). The level of renewable energy used in EU member states — A multidimensional
comparative analysis. Economics and Environment, 86(3), 244-264. https://doi.org/10.34659/eis.2023.
86.3.558

Hromada, E. (2021). Development of the real estate market in the Czech Republic in connection with the Covid-
19 pandemic. Proceedings of the 15th Economics and Finance Conference, Prague, 169-176. https://doi.
org/10.20472/EFC.2021.015.014

Hromada, E., & Krulicky, T. (2021). Investing in Real Estate in the Czech Republic and Analyzing the Dependence
of Profitability and Technical and Socio-Economic Factors. Sustainability, 13(18), 10273. https://doi.
org/10.3390/su131810273

Hromada, E., Cerméakova, K., & Piecha, M. (2022). Determinants of House Prices and Housing Affordability
Dynamics in the Czech Republic. European Journal of Interdisciplinary Studies, 14(2), 119-132. https://doi.
org/10.24818/ejis.2022.24

Jasova, E., & Kaderabkova, B. (2022). The effectiveness of government measures in the first wave of Covid-19
pandemic. International Journal of Economic Sciences, XI(1), 19-36. https://doi.org/10.52950/ES.2022.
11.1.002

11

DOI: 10.34659/eis.2024.89.2.768


https://doi.org/10.52950/ES.2023.12.1.002
https://doi.org/10.52950/ES.2023.12.1.002
https://doi.org/10.52950/ES.2022.11.2.002
https://doi.org/10.52950/Es.2023.12.1.003
https://doi.org/10.52950/Es.2023.12.1.003
https://doi.org/10.1111/j.1468-0297.2008.02149.x
https://doi.org/10.1111/j.1468-0297.2008.02149.x
https://doi.org/10.4337/9781849802024.00014
https://dluhopisy.cz/cpi
https://portal.cenia.cz/eiasea/view/eia100_cr
https://www.cnb.cz
https://doi.org/10.24818/ejis.2023.14
https://doi.org/10.2139/ssrn.352400
https://www.finep.cz/cs/pro-investory
https://www.worldbank.org/content/dam/doingBusiness/media/Miscellaneous/Conference2014/2014-GETE-permits-interest-rate---macro-dynamics.pdf
https://www.worldbank.org/content/dam/doingBusiness/media/Miscellaneous/Conference2014/2014-GETE-permits-interest-rate---macro-dynamics.pdf
https://doi.org/10.1016/j.jue.2008.07.007
https://doi.org/10.3386/w10124
https://www.zillow.com/research/homelessness-rent-affordability-22247/
https://www.zillow.com/research/homelessness-rent-affordability-22247/
https://www.google.com/maps
https://doi.org/10.34659/eis.2023.86.3.558
https://doi.org/10.34659/eis.2023.86.3.558
https://doi.org/10.20472/EFC.2021.015.014
https://doi.org/10.20472/EFC.2021.015.014
https://doi.org/10.3390/su131810273
https://doi.org/10.3390/su131810273
https://doi.org/10.24818/ejis.2022.24
https://doi.org/10.24818/ejis.2022.24
https://doi.org/10.52950/ES.2022.11.1.002
https://doi.org/10.52950/ES.2022.11.1.002

ECONOMICS AND ENVIRONMENT 2(89) * 2024

12

Kadetabkova, B., & ReZabek, P. (2023). Does increased construction activity transmit into housing prices and
rents? Evidence from the V4 countries and Austria. Frontiers in Sustainable Cities, 5, 1267964. https://doi.
org/10.3389/frsc.2023.1267964

Krulicky, T, & Schmallowsky, T. (2022). Tax systems and their differences in use in selected countries, digitaliza-
tion of a tax system. International Journal of Economic Sciences, XI(1), 47-67. https://doi.org/10.52950/
ES.2022.11.1.004

Kurekova, L. (2022). Regional migration and the dimension of distance in empirical analysis. International Jour-
nal of Economic Sciences, 11(2), 80-91. https://doi.org/10.52950/ES.2022.11.2.006

LABC Warranty. (2019). Are Britain’s Houses Getting Smaller? (New Data). https://www.labcwarranty.co.uk/
blog/are-britain-s-houses-getting-smaller-new-data/

Liow, K. H., & Ibrahim, M. F. (2010). Volatility Decomposition and Correlation in International Securitized Real
Estate Markets. The Journal of Real Estate Finance and Economics, 40(2), 221-243. https://doi.org/10.1007/
s11146-008-9131-5

Lukavec, M., & Kaderabkova, B. (2017). How much does a minute of commuting time cost? An examination of
property prices in relation to distance to the city center in Prague, Czech Republic. Stavebni Obzor - Civil
Engineering Journal, 26(4), 555-567. https://doi.org/10.14311/CE].2017.04.0044

Macek, D. (2023). A Tool for Evaluating Public Procurement in the Context of Life Cycle Costs. International
Journal of Economic Sciences, XII(1), 116-126. https://doi.org/10.52950/ES.2023.12.1.006

Numbeo. (2024). Data from: Index: Price to income ratio. https://www.numbeo.com/property-investment/
gmaps_rankings.jsp

Popescu, A. 1. (2020). Long-Term City Innovation Trajectories and Quality of Urban Life. Sustainability, 12(24),
10587. https://doi.org/10.3390/su122410587

Shiller, R. ]. (2016). Irrational Exuberance: Revised and Expanded, Third edition. Princeton: Princeton University
Press.

Strochak, S., & Pardo, S. (2017). In 17 cities, the “rent gap” makes it cheaper, on average, to own than rent. https://
www.urban.org/urban-wire/17-cities-rent-gap-makes-it-cheaper-average-own-rent

Trigema. (2019). Trigema’s bond programme. https://www.trigema.cz/trigema-real-estate-finance/
Venhoda, 0. (2022). Application of DSTI and DTI macroprudential policy limits to the mortgage market in the

Czech Republic for the year 2022. International Journal of Economic Sciences, 11(1), 105-116. https://doi.
org/10.52950/ES.2022.11.1.007

Zubikovd, A., Vesela, K., & Smolak, P. (2023). Evaluation of the Antivirus a Programme in the Czech Republic
During the COVID-19 Pandemic. International Journal of Economic Sciences, XII(1), 161-188. https://doi.
org/10.52950/ES.2023.12.1.009

DOI: 10.34659/eis.2024.89.2.768


https://doi.org/10.3389/frsc.2023.1267964
https://doi.org/10.3389/frsc.2023.1267964
https://doi.org/10.52950/ES.2022.11.1.004
https://doi.org/10.52950/ES.2022.11.1.004
https://doi.org/10.52950/ES.2022.11.2.006
https://www.labcwarranty.co.uk/blog/are-britain-s-houses-getting-smaller-new-data/
https://www.labcwarranty.co.uk/blog/are-britain-s-houses-getting-smaller-new-data/
https://doi.org/10.1007/s11146-008-9131-5
https://doi.org/10.1007/s11146-008-9131-5
https://doi.org/10.14311/CEJ.2017.04.0044
https://doi.org/10.52950/ES.2023.12.1.006
https://www.numbeo.com/property-investment/gmaps_rankings.jsp
https://www.numbeo.com/property-investment/gmaps_rankings.jsp
https://doi.org/10.3390/su122410587
https://www.urban.org/urban-wire/17-cities-rent-gap-makes-it-cheaper-average-own-rent
https://www.urban.org/urban-wire/17-cities-rent-gap-makes-it-cheaper-average-own-rent
https://www.trigema.cz/trigema-real-estate-finance/
https://doi.org/10.52950/ES.2022.11.1.007
https://doi.org/10.52950/ES.2022.11.1.007
https://doi.org/10.52950/ES.2023.12.1.009
https://doi.org/10.52950/ES.2023.12.1.009

ECONOMICS AND ENVIRONMENT 2(89) * 2024

Appendices

Appendix 1. VIF scores (analysis of multicollinearity)

Variable VIF 1/VIF

infrastruc-~e 1.51 0.661335

office 151 0.661844

residential 1.34 0.744140

shopping 1.33 0.751020

mix 1.32 0.758210

public 1.24 0.806023

other Vw22 0.819077

commutingt-~e 1.17 0.852771
Mean VIF 1.33
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Appendix 2. Residual plots and kernel densities of residuals

e Model 1. Residual plot

u L L]
o
1 ¢ ¢ . g .
! . ' i1
| ' . i ' . ]
1t ] : 11 3
- e [ ] - ' . ™
! ° ° 0
") ' ko '
s . H 8 . o .
g | .
I -
q‘ - @ ) s
. 8 .
L]
f{ =l
[ ]
6 6.5 7 75
Fitted values

¢ Model 1. Kernel density of residuals as compared with expected normal distribution

Kernel density estimate

ﬂ: -

o |
=
B e |
[
(s}

N 4‘//—7&_/

-6 -4 -2 0 2
Residuals

Kernel density estimate
Normal density

kernel = epanechnikov, bandwidth = 0.2920

DOI: 10.34659/€is.2024.89.2.768



ECONOMICS AND ENVIRONMENT 2(89) * 2024

e Model 2. Residual plot
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Appendix 3. Interest rates

2002 2003 2004 2005 2006 2007 2008 2009 2010
PRIBOR (1 year) 3.62% 2.32% 2.17% 2.13% 2.65% 3.42% 4.20% 2.63% 1.86%
Risk Premium 3.58% 3.58% 3.58% 3.58% 3.58% 3.58% 3.58% 3.58% 3.58%
Estimated interest paidonbondsissued by 7500 5905, 600% | 571% | 623% | 700% @ 778% | 621%  544%
developers
Smoothed average (5 years) 6.27% 6.23% 6.60% 6.59% 6.53%
2011 2012 2013 2014 2015 2016 2017 2018
PRIBOR (1 year) 1.77% 1.48% 0.75% 0.53% 0.48% 0.45% 0.58% 1.48%
Risk premium 3.58% 3.58% 3.58% 3.58% 3.58% 3.58% 3.58% 3.58%
Esnmated interest paid on bonds issued by 5 35% 5 06% 4339 411% 4.06% 403% 416% 5 06%
evelopers
Smoothed average 6.36% 5.97% 5.28% 4.86% 4.58% 4.32% 4.14% 4.28%

Source: authors’ work based on Czech National Bank (2019), CPI Group (2019), FINEP (2019), Trigema (2019).
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