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Abstract. Housing market participants constantly face the housing heterogeneity —
the technical and socio-economic differences of dwellings in a certain populated
area. Housing heterogeneity often complicates the managerial decision making
related to housing transactions, identification and objective evaluation of the
guantitative and qualitative aspects of transactions. Housing heterogeneity is an
objective phenomenon that implies housing uniqueness — housing distinguishing
characteristics divided into specific and interconnected groups within the
framework of the research. Most of these differences can be noticed by each
market participant, but some of them can be identified only by experienced and
professionally trained market participants. Theory and practice have
demonstrated that the constituent groups of heterogeneity influence each other
and take part in the formation of market value and transaction price of housing
units. The increased housing construction intensity, the continuous
modernisation of construction technologies and the diversification of building
materials used in housing construction, as well as restriction of the building plot
of land change the quantitative and qualitative aspects of heterogeneity
dimensions. This poses considerable challenges to market participants in the
managerial decision making process related to housing transactions. Research
results demonstrate that the socio-economic elements of housing heterogeneity
are constantly changing under the influence of the dominating factors of the
external and internal environment. Therefore, nowadays, housing heterogeneity
has become a major cause of information asymmetry, which means that
heterogeneity is inherent in the formation of socio-economic market barriers in
the housing market.

Keywords: Housing heterogeneity, housing heterogeneity dimensions, housing
market, systemic approach.

INTRODUCTION

Topicality of the research is closely related to the relatively high price volatility
in the housing market in the medium term and the identified violations of the laws
and regulations in housing transactions. In all countries of today’s globalised world,
the housing market functions within the framework of regulated market economy,
the development of which is constantly monitored by the respective state
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authorities, if necessary, to take preventive and/or corrective measures in order to
limit or activate the market participants’ activities. The research results show that
the impact of state institutions on the factors contributing to the growth of housing
prices in various EU and other countries is quite different. There is significant
growth in a few years of housing price difference among EU countries laying in the
same global economical system and under the influence of related environmental
factors.

Housing valuation process as a type of entrepreneurship is constantly related to
the awareness of housing heterogeneity dimensions and the forecast of their
possible changes. Unfortunately, in the valuation practice of real estate valuation,
heterogeneity is given insufficient attention, despite the fact that the awareness of
quantitative and qualitative effects of housing heterogeneity is the valuation
function and the market value of housing unit is the result of the valuation function.
In the current standard, past and future dimensions are not balanced; too much
attention is devoted to the heterogeneous elements formed in the past, and too little
attention is devoted to heterogeneity dimensions and their elements that are
vulnerable when they are confronted with socio-economic events in future.

In fact, the property valuation standards and the relevant professional activities
are heterogeneity causes of property, including housing units. Thus, by means of
actions involved in the valuation process, significant heterogeneity dimensions are
identified to give market participants the most objective view of the constituent
elements of real estate market price that could facilitate managerial decision making
related to the process of entering into transactions. The research results demonstrate
that in the valuation practice, a dominating approach is the mechanical one that is
used to determine the market value of housing units, and possible changes in price
are suppressed in the short and medium term, which is an essential aspect of market
participants in the managerial decision making in relation to housing transactions.
Unfortunately, in practice, valuators pay attention only to the individual dimensions
of heterogeneity, and often they are perceived and analytically evaluated in
isolation from each other without realising that they are different heterogeneous
elements of one system. The interaction of these elements with each other and with
the external environment determines the price of a particular housing unit.

The global financial crisis, its causes and changes in housing prices in the post-
crisis period clearly show the shortcomings of the valuation standard and its
adaptation with regard to heterogeneity characteristic of property units. These
issues have come to the attention of the World Association of Valuation
Organisations and the International Valuation Standards Council. The current
standard focuses solely on certain heterogeneity dimensions and their constituent
elements, and it lacks a systemic approach, which to a great extent is consistent with
the global challenges and may give market participants a clearer view of not only
the market value of housing units but also of changes at least for the next few years.

1. GOAL OF THE RESEARCH AND METHODOLOGY

In view of the topicality of the theme, the following goal of the research has
been set:
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within a systemic approach to identify the constituent dimensions of housing
heterogeneity and the elements of quantitative and qualitative aspects that
determine the market value of housing units and are used for managerial decision
making in relation to housing market transactions.

The research methodology consists of a set of mutually compatible and
complementary research methods, in which the central place is taken by a systemic
approach methodology. To identify the objective aspects of housing heterogeneity,
the observation, comparison, analysis and synthesis methods as well as deductive
and inductive methods have been used. Using these methods, the constituent
dimensions of housing heterogeneity are identified and the objective elements
determining the content of these dimensions are revealed. For the analytical
assessment of scientific articles relevant to the research topic, the deduction,
comparison, analysis and logical access methods have been used.

The object of the research is housing heterogeneity; the subject of the research —
dimensions of housing heterogeneity, their most important elements that are studied
within a systemic approach.

To reach the goal of the research, a wide range of scientific information has
been used. Scientific and research issues about the housing market, the total supply
and demand, the price levels, and their contributing factors have come to the
attention of scientists in many countries in the 20th century. During this time,
European and other countries in the world faced enormous shocks that significantly
affected housing availability for many millions of citizens. The studies were
updated by the 2008 global housing crisis, which forced to postpone plans and to
improve the living conditions for many households in many countries and
continents. Exactly the last global crisis forced policy-makers, researchers and
practitioners to change their views on the housing market shortcomings, preventive
measures, real estate market-specific information asymmetry and housing market
value, which did not meet global challenges.

2. HOUSING HETEROGENEITY IN SCIENTIFIC RESEARCH -
EVALUATION OF ACADEMIC INFORMATION

Heterogeneity of market elements attracted the attention of economic
researchers in the second half of the 20th century. One of the pioneers in this
research area is Shervin Rosen (Rosen, 1974), who devoted his attention to the
differences among market participants in relation to their effect on prices in the
housing market characterised by incomplete opportunities for replacement of goods
with alternatives required by the buyer. On the basis of the fundamental
methodological principles of heterogeneous object exploration developed by
Shervin Rosen (Rosen, 1974), Tony O'Sullivan (O’Sullivan & Gibb, 2008)
developed the hedonic price model to determine rental income. This model
incorporates a number of housing heterogeneous elements such as housing
constructive dimension, neighbourhood characteristics and location. Koopman
(2012), in turn, used the research results by Shervin Rosen (Rosen, 1974) in order
to develop a more detailed hedonic price model comprising housing quality
characteristics as a “bundle of attributes” related to the constituent elements of
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housing heterogeneity. Unfortunately, the above-mentioned models lack a systemic
approach to the constituent dimensions of housing heterogeneity, factors
contributing to their quantitative and qualitative aspects, as well as to mutual
interaction, which is the most important function forming the market value and the
price of a housing unit. Thus, the hedonic price models used in practice do not provide
an opportunity to include all dimensions of housing heterogeneity in the price.

Table 1. Studies on the Housing and/or Housing Market Heterogeneity
(table developed by the authors on the basis of the research results)

Ialmensmns_ of Elements of heterogeneity Authors
eterogeneity
. - Castellano et al. (2016),
Housing buildings Seinre et al. (2014), etc.
- Agarwal et al. (2016),
Technical S%‘:g';gggi:?g;ﬁiure Haurin and Brasington (1996),
dimension y Huh and Kwak (1997), etc.
Ayala et al. (2016),
Housing energy efficiency Marius and Claus (2016),
Balta-Ozkan et al. (2014)
Income of households and Haurin and Brasington (1996),
) occupation of home owner Koopman et al. (2012)
Economic
di . . . Wen and He (2015),
imenston Housing prices O’Sullivan and Gibb (2008)
. Koopman et al. (2012), Kurlat (2015),
Housing supply and demand Lindbergh and Wilson (2016)
Housing affordability Reed and Ume (2016),
and unemployment Swinkoski (2012), Hernandez (2016)
Neighbours and Koopman et al. (2012), Heijden (2013),
Social neighbourhoods O’Sullivan and Gibb (2008)
dimension Information asymmetry Koopman et al. (2012)
Whittaker et al. (2016), Garth (2006),
Crime De Ayala, Galarraga and Spadaro
(2016)
Racial and ethnic aspects Vobornikova (2014)
Gao and Ho (2016), Gao and Chen
Housing management (2016), Clapham, Franklin
and Saugeres (2000)
Governance Lindbergh and Wilson (2016),
dimension State housing policy White (2016), Hanlon (2015),
Posey (2016)
Gao and Chen (2016),
Managemert of home Heitel et al. (2015), Yau (2013),
Geipele and Slava (2012)
. . S Gustavsson and Elander (2016),
Environmental Ecological sustainability Dezhi et al. (2016), Castellano et al
(ecological) and housing ' (201’6) '
dimension -
Housing waste Dezhi et al. (2016), Peterson et al.
(2013), Castellano et al. (2016)
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The different dimensions of housing heterogeneity have become relatively
popular in the academic environment. Various aspects of these dimensions have
attracted the attention of scientists all over the world. Table 1 summarises the latest
and most important studies on the quantitative and qualitative aspects of the
dimensions of housing heterogeneity, which is only a small part out of the multitude
of the studies related to this theme. However, it is sufficient to get an idea of the
dimensions of housing heterogeneity and their relationship with the market value
and the transaction price of a housing unit. The research results demonstrate that in
the scientific environment, the social, technical and economic dimensions are the
most popular ones, and less attention is devoted to the governance and ecological
dimensions.

To investigate the socio-economic dimensions of housing heterogeneity and
their interaction with the external environment, it is important to study the biggest
housing bubble over the past decade and the subsequent global financial crisis.
These issues have attracted the attention of De Vries (2010)*, Wassenberg (2013)?,
and other researchers. In European countries, an important role is played by
Hoekstra’s study (2010)% which reveals the housing market heterogeneity in
European countries and the market response to the global crisis. In these studies, a
priority area is given to the dominating factors of the external environment and their
impact on the individual constituent elements of housing heterogeneity, their
quantitative and qualitative changes. For the investigation of static and dynamic
housing systems, it is worth mentioning Van der Heijden’s study (2013)*, which
distinguishes the static housing system from the dynamic one. However, such a
housing system classification plays rather a symbolic and deterministic role. In fact,
any housing system is a type of system created by individuals; all such systems are
heterogeneous and dynamic — their quantitative and qualitative composition
changes as a result of the interaction of internal elements of the system, as well as
through interaction of those elements with the external environment of the system —
a higher-level social system. VVan der Heijden (2013) also recognises that economic
recession affects the statistical housing system, i. e., by reducing the number of
transactions, new housing construction volumes reduce.

3. HOUSING HETEROGENEITY AND ITS OBJECTIVE NATURE

In real estate economics, housing heterogeneity is a relatively new concept. In
various studies on the housing market in order to explain price differences of
outwardly similar housing units, such terms as “housing uniqueness”, “housing
differences”, “housing location in relation to price”, and similar are often used.
Shortcomings of these concepts are determined by the fact that they do not reveal

! De Vries, P. 2010. Measuring and Explaining House Price Developments.

2 Wassenberg, F. 2013. Large Housing Estates: Ideas, Rise, Fall and Recovery.

3 Hoekstra, J. S. C. M. 2010. Divergence in European Welfare and Housing Systems. Amsterdam.
10S Press. ISBN:13 — 978-1-607-506-676.

4Van Der Heijden, H. 2013. West European Housing Systems in a Comparative Perspective.
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the constituent dimensions of housing differences and the relation of their
composition to the market value and transaction price of a housing unit.

For the above reasons, within the framework of the present research, instead of
housing uniqueness and differences, the term “housing heterogeneity” has been
used, which fully reveals differences in the technical, economic and social
dimensions of each housing unit and the objective nature of the formation of these
differences. Within the framework of the research, the term ‘“housing
heterogeneity” is explained as follows:

housing heterogeneity — a set of technical, governance, socio-economic and
ecological differences in housing used in the formation of the market value of
housing units, determining the transaction price.

In every explanation of the concept, it is possible to identify the scientifically
and practically most important elements that determine the essential features of the
definable object. Then, the scientifically most important element of housing
heterogeneity is a set of differences, the structure of which consists of technical,
governance, socio-economic and ecological differences of each housing unit.
Moreover, the origin of these differences is an objective one, which in the
framework of the research is considered to be an important aspect, but in the
managerial decision making it is often ignored. The subsequent sections of the
paper reveal the constituent elements that determine the impact of each set of
differences on the formation process of the market value and transaction price of a
housing unit.

Within the framework of the research, the following sets or dimensions of
differences forming the housing heterogeneity have been revealed:

a) differences in the technical dimension,

b) differences in the social dimension,

c) differences in the economic dimension,

d) differences in the residential building governance dimension,

e) differences in the ecological dimension.

The research results demonstrate that the constituent dimensions of housing
heterogeneity are interrelated and the interaction effect is observed in the market
value and transaction price of each housing unit.

Using a systemic approach method, the housing heterogeneity model has been
developed that demonstrates the constituent dimensions of quantitative and
qualitative aspects of heterogeneity. One of them is related to ecology. Within the
framework of the research, the concept “ecology” is not used as a science that deals
with the relationships among the groups of living things and their environment®. In
the present research, the term under discussion refers to the natural environment
created by the impact of human activity, which as a unique formation deals with a
plot of land envisaged for housing construction, affects the tenants’ state of health
and recreational conditions, as well as participates in the market value formation of
a residential building in a particular place and time.

Figure 1 demonstrates the housing heterogeneity model developed by the
authors of the research.

5> Merriam-Webster Dictionary-. Quad Graphics, 2015. Martinburg. ISBN 978-0-87779-295-6.
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Fig. 1. Constituent dimensions of housing heterogeneity and their relation to the
market value of housing uniats (Figure developed by the authors).

It is seen that a housing unit and heterogeneity dimensions forming its
uniqueness comprise the socio-economic and technical system, the elements of
which are formed by the quantitative and qualitative aspects of heterogeneity
dimensions. The constituent dimensions of housing heterogeneity are closely
related to each other and form the values characteristic of each housing unit, which
are combined in the use value and working life. These dimensions of heterogeneity
form as a result of the interaction of several subjects and environment. They affect
each other and determine the living conditions of the tenants of a residential
building, as well as participate in the formation of the market value of a residential
building.

The most important elements of the technical dimension of heterogeneity are
as follows:

— location and geographical coordinates of a residential building;

— building area and the adjacent area of a residential building;

— metric units of the quantitative dimensions of a residential building;

— architectural form and structural elements of a residential building, the
conformity of their performance with the technical requirements and the
depreciation rate;

— technical support of the energy resource supply of a residential building;
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energy and water consumption of a residential building divided into the
types of resources and apartments;
operational energy losses in a building, etc.

The most important elements of the social dimension of heterogeneity are as
follows:

demographic and ethnic composition of the tenants of a residential building;
mental capacity of the tenants of a residential building, effects of its
manifestation, and side effects in relation to building operation and
management;

attitude of the tenants of a residential building towards laws and regulations —
the level of legal consciousness;

moral characteristics of the tenants of a residential building — structural
division by the major categories of morality;

participation of the tenants of a residential building in self-organised
cultural and entertainment events, as well as other elements.

The most important elements of the economic dimension of heterogeneity are
as follows:

economic interests of the tenants of a residential building, forms of their
manifestation in building operation and management;

resources required for residential building management, their quantitative
and qualitative composition;

resources required for residential building operation and management, their
quantitative and qualitative composition;

conformity of internal and external resources required for residential
building management;

prices of resources consumed for the management of a residential building,
the nature and tendency of these changes;

participation of the tenants of a residential building in the financing of
building management — payment amount, regularity, and other elements.

The most important elements of the governance dimension of heterogeneity
are as follows:

non-governmental organisations established for residential building self-
management;

participation of the tenants of a residential building in decision making
related to building operation and management;

tenants’ adherence to the procedure stipulated by a self-government body
in relation to the operation and management of a residential building and its
adjacent territory;

security system of a residential building, and tenants’ participation in its
creation, maintenance and development;

approval procedure of residential building management budget, supervision
of budget outturn, as well as other elements.
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The most important elements of the ecological dimension of heterogeneity are
as follows:

— positive and negative effects and side effects posed by building operation
and management, their impact on the environment;

— the total volume of waste generated by building operation and management
and its structure, waste interaction with the environment;

— the amount of resources necessary for domestic waste disposal and
qualitative composition;

— authorised and/or unauthorised influence of tenants on the green spaces
adjoining the residential building and neighbourhood — flora and fauna;

— voluntary participation of the tenants of a residential building in the flora
and fauna conservation and propagation in the adjoining green space and/or
neighbourhood.

The above-mentioned dimensions of housing heterogeneity and their
constituent elements may give the stakeholders a sufficiently detailed picture of the
housing unigueness and the constituent elements of uniqueness. It is important to
realise that the dimensions of heterogeneity and their constituent elements
interacting with the factors of external environment cause the quantitative and
qualitative effects that participate in the formation of the price of housing units and
the determination of the market value of housing units.

Observation results of market participants’ behaviour demonstrate that
satisfaction of needs is closely related not only to material needs but also to spiritual
needs. The quantitative and qualitative aspects are determined by each individual’s
characteristic knowledge, skills, set of moral and material values as well as ethical
principles and other elements of social significance. Therefore, for housing market
participants, not only the housing technical dimension — location, basic construction
dimensions, and architectural form — is of importance, but also the spiritual
dimension, which involves the social, governance and ecological dimensions.

The market value and sell price of housing units are determined not only by
changes in the external environment, which are reflected in the interaction of market
participants that create the total demand and total supply of the housing market.
Osland and Thorsens (Osland, Thorsen, I. S., & Thorsen, 1., 2016) have studied the
significance of the local spatial aspects in the formation of heterogeneity of housing
market, but Rubio (Rubio, 2014) focused on the peculiarities of the housing
heterogeneity in the monetary union of EU.

The changes in the market value of a particular housing unit are determined by
the quantitative and/or qualitative aspects of the dimensions of housing
heterogeneity, which are constantly influenced by the interaction of these
dimensions, as it is shown in Figure 2.

Figure 2 demonstrates the interaction links of the constituent dimensions of
housing heterogeneity. This interaction leads to a variety of positive and negative
effects that influence the price of a respective housing unit. For example, the
construction works carried out to reduce the heat losses of a residential building
will contribute to the increase in the market value of a respective housing unit, but
tenants’ negligent attitude towards the defects resulted from building operation
leads to a decrease in the market value. Changes in the sell price of a respective
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housing unit in a particular area in a given period of time determine the interaction
of the factors of external environment with the constituent elements of housing
heterogeneity. The research results demonstrate that changes in the external
environment have a greater impact on the price of housing units in comparison with
the impact exerted by housing internal environment.
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Fig. 2. The model of the effects of the interaction among the constituent
dimensions of housing heterogeneity (Figure developed by the authors).

In the process of determining the market value of housing units, it is important
to take into account the changes in the quantitative and qualitative aspects of the
dimensions of housing heterogeneity, the positive and negative effects of their
interaction, as well as the changes in the external environment and their impact on
the possible sell price of a housing unit. Such an approach can reduce the
information asymmetry among market participants forming the housing demand
and supply (Koopman et al., 2012). Information asymmetry is one of the most
important social dimension elements of housing heterogeneity, which greatly
contributes to the rapid increase in the price of housing units. The cause of this
phenomenon is often related to uncertainty among households about the price of
housing units and the changes in price within one- and several-year period.
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4. PRACTICAL ASPECTS OF HOUSING HETEROGENEITY

The evidence provided in the present research about housing heterogeneity, its
constituent elements, origin and the objective nature creates a sufficient scientific
basis for the relation of market price of housing units with the quantitative and
qualitative aspects of the constituent dimensions of homogeneity. Determining the
market value of housing unit in practice, the technical and economic dimensions
are usually evaluated. In many cases, it is quite enough to find buyers for housing
units on sale who agree to enter into a transaction agreement at a price that is not
significantly different from the market value determined by means of calculations.
However, it does not mean that the market value would remain constant if in the
evaluation process of a particular housing unit the necessary attention were given
to other dimensions of housing heterogeneity to reveal aspects that
increase/decrease the market value. For example, neighbours have a major impact
on socio-psychological aspects and governance aspects affecting the quality of life
in a residential building or in single-family neighbourhoods (Cervero and Duncan,
2004; Koopman et al., 2012; O’Sullivan and Gibb, 2008), but in the valuation
practice it is ignored. In practice, it is often observed that buyers agree to pay a
higher price in cases when they make sure that the neighbour meets their
expectations of a “good neighbour”. Conversely, among sufficiently informed and
knowledgeable buyers it will be difficult to sell a housing unit at a market value if
the buyers’ opinions on a “desirable or good neighbour” differ in this important
matter. In addition, good neighbourly relations are an essential safety aspect of the
living environment, as well as an important catalyst for creating, satisfying and
developing tenants’ spiritual and/or material interests.

In the age of the intensification of the urbanisation process, the environmental
or ecological dimension plays an important role in the formation of the market value
of housing units; however, it is still largely ignored. In the process of determination
of the market value of housing units, air pollution in a particular area is not taken
into account, the quantitative and qualitative aspects of pollution are not revealed,
and the noise level created by urban transport infrastructure and its changes in
different seasons and time of day are not identified.

Many buyers pay attention to the governance of the respective residential
building and its adjacent area. The tenants of a residential building highly evaluate
the established practice and tradition of building management, starting with
budgeting and ending with the collection of payments for the resources consumed
by tenants. Thus, the building manager and self-government bodies affect the
working life of the building and the use value, which should take part in the
formation of the market value of housing units and in the determination of the
transaction price. However, this happens only in cases when the residential
appraiser — the market value appraiser — pays attention to these issues and does
everything possible to include governance effects and side effects of the residential
building and the adjacent area in the market value.
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CONCLUSION

The dimensions of housing heterogeneity and their constituting elements
identified within the framework of the research are an important aspect of the
conformity of the market value to the actual value of a certain type of the residential
building located in a particular place, taking into account both positive and negative
effects and side effects of the heterogeneity dimensions. It is important to note that
buyers entering into housing transactions purchase not only material things
necessary for satisfying their basic needs, but also a particular place of residence
with its characteristic governance, social and ecological side effects, which largely
participate in the formation of heterogeneity of the purchased dwelling and affect
its price. However, this important conclusion is ignored in the valuation standard
and market valuation practice.

The dimensions of housing heterogeneity and their most important elements
revealed in the framework of the research can be used to develop the housing
hedonic price index model, as well as elaborate the housing market valuation
methodology. The socio-economic causes of the global housing crisis are closely
related to shortcomings both in the housing market valuation standards and in the
methodology used in the standards, which does not meet global challenges. The
research results on housing heterogeneity as well as the systemic approach to the
guantitative and qualitative effects as a result of the interaction among
heterogeneity dimensions can be used by the International Valuation Standards
Council in order to develop the International VValuation Standards.

The research on housing heterogeneity cannot be considered a complete
research in the area of the most important transaction object of the housing market.
Rather, it is the beginning of a new approach, which opens up opportunities for a
more detailed investigation of the formation of the market value of housing units in
order to gain a clearer understanding of the nature and dynamics of price changes
of housing units in a constantly changing environment. The research results can be
used in managerial decision making by market participants who directly and/or
indirectly engage in housing transactions. In this regard, the most important aspect
is the improvements necessary to be implemented in the housing market valuation
methodology, as well as in the operation of state institutions, which constantly
monitor the behaviour of market participants and the events in the market in order
to timely and effectively respond to the threats that can cause a sharp rise in prices
in the housing market.
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