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Abstract: People spend up to 45% of their time in their living space, which has a major impact on
their physical and mental health, behaviour, happiness and overall life satisfaction. In these times
of rapid change and new, modern demands on living, it is necessary to understand the needs of
residents and current design trends in order to incorporate both into the design of new living spaces.
The aim of this study is to use the views of residents and architects collected through surveys to
rank apartments and identify differences in the definition of what a high-quality apartment would
be based on their spatial characteristics. The previously developed Housing Quality Assessment
Model was used to assess the 126 most represented apartment layouts in the city of Osijek, Croatia,
built since 1930. Apartment layouts were further divided according to the time of their construction,
location, and size for comparison purposes. The research shows that residents rated apartments with
higher ratings than architects in all categories and that residents and architects gave different ratings
on certain characteristics of the apartment, e.g., the existence of additional storage space, the existence
of a bathroom window, the size and orientation of living rooms, the type of spatial organisation, etc.

Keywords: housing evaluation; housing quality; housing quality assessment model; apartment
spatial characteristics; housing quality indicators; residents’ perspective; architects’ perspective

1. Introduction

Housing offers a sense of personal security, privacy and personal space [1] and has a
great impact on its residents. It encompasses all the infrastructure, utilities and services
necessary for human survival, including access to employment and security [2]. According
to the United Nations Universal Declaration of Human Rights [3], everyone has the right
to an adequate standard of living, which includes housing. As people generally spend
about 90% of their time indoors and 45% in their homes [4], it is important to provide
them with a high-quality, healthy and adaptable space that meets all of their housing needs.
As housing is a fundamental necessity and an important factor for the general quality of
life [5], it is essential to assess the extent to which the current living environment meets
the needs, expectations, and aspirations of the residents [6]. The quality of housing should
be considered at all stages of planning, design, construction and maintenance of housing
stock. Knowledge and understanding of occupant’s needs is important for all stakeholders
involved in the construction and operation of housing, and these needs should be clearly
recognized and addressed in a timely manner, as preferences are constantly changing [7].

Location and living conditions (social, spatial, physical and urban) have become very
important for a large number of people due to the recent pandemic [8]. In addition, today,
people expect high housing quality when buying a property, and there is an increasing
need for scientifically sound methods for the systematic assessment of housing that is able
to take into account multiple, contradictory, and incompatible aspects [9].
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Since housing is one of the most expensive purchases people make in their lives and
a crucial factor for their well-being [10], it is necessary to know their housing needs and
desires, which should be included in the planning of new housing stock. The definition
of housing quality embraces many factors which include the physical condition of the
building and other facilities and services that make living in a particular area desirable [11].
This study focuses only on the physical characteristics of the apartment, while other
aspects of housing quality will be investigated in future studies. Research on the quality of
apartments, more precisely their spatial characteristics, was conducted in the city of Osijek,
the fourth largest city in the Republic of Croatia and the centre of Osijek-Baranja County,
an agricultural region in the eastern part of the country. Osijek is a lowland city that has
developed along the Drava River and covers an area of around 170 km2. According to
the 2021 census, the urban area of Osijek had 75,535 inhabitants living in 42,132 housing
units [12]. In Croatia, there are no guidelines or regulations that govern the design of
apartments in detail, with the exception of the ordinance that governs the construction of
socially subsidized housing (in Croatian: Program društveno poticane stano- gradnje or
abbreviated POS), and as such, it is not binding for other developers and architects. The
POS program was launched with the aim of enabling the citizens of the Republic of Croatia
to solve the housing problem under much more favourable conditions than the market
conditions [13]. Additionally, this regulation only specifies some spatial characteristics
of the apartment, in particular, the size of the apartment, which rooms an apartment of a
certain size must have and the net usable area of the rooms.

For the purposes of the study, the Housing Quality Assessment Model (HQAM) devel-
oped in previous research by the first author was used [14]. The model was applied to an
identical sample of 126 apartment layouts in the city of Osijek (which constitute a significant
portion of apartment building stock). The first part of the study relates to the survey of the
opinions of users and architects. The average or majority opinion of the residents on the indi-
vidual spatial characteristics of the apartment was taken from the previous survey, while the
opinion of the architects was obtained in March 2024 on the basis of the same questionnaire.

The aim of the study is to determine the ratings of residents and architects for the most
represented apartments in the city of Osijek in order to be able to determine whether there
are differences between the opinions of the two groups. Based on the ratings, a secondary
aim is to determine which spatial characteristics are present in the apartments that are
rated best and in those that are rated the worst by both groups.

The additional goal is to compare apartment ratings according to year of their con-
struction (five periods of housing policies), location (seven city districts) and size (number
of rooms in apartment) in order to gain an insight into the current state and characteristics
of the Osijek housing stock. The results of the study will show the profession (architects)
the residents’ opinions and determine to what extent the current housing stock follows
new and modern demands on living in these times of rapid change. Also, it is expected
that the results of the conducted research described in this paper will give insight into the
level of understanding that the residents have about the quality housing, i.e., whether they
understand the basic postulates of a healthy and high-quality design of apartments, as they
are defined in scientific research and proven in practice.

Existing studies have shown that poor housing quality is associated with residents’
poor physical and mental health [15,16]. In addition, studies have shown that the phys-
ical qualities of the home have a positive impact on productivity [17], happiness and life
satisfaction [18], with housing satisfaction being one of the most important indicators [19].
Most research on housing quality is based on residential satisfaction [20–22], which is a multi-
dimensional and very complex construct [23] that researchers define as the gap between a
respondent’s needs and aspirations and the reality of the current residential context [1,24].
The concept of housing satisfaction relates to how a consumer of a housing product reacts to the
overall components of such product, predicated on their taste as indicated by his expectations [2].

So far, residential satisfaction and, thus, the quality of housing in different countries
has been examined on the basis of different domains and criteria, considering different
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resident characteristics and different types of housing. Studies have been carried out in
Europe [18,23,25,26], Asia [6,27,28], America [8,29], Africa [2,17,30] and Australia [4,31] to
investigate the quality of housing in large housing estates [23], affordable housing [11,32,33],
public [17,21,34] and private housing estates [6,35]. The surveys involved tenants in rental
housing [31,34], low-income communities [29,36], students and young people [26,27,30], the
elderly population [10,37], etc. Also, previous studies assessed the residential quality using
different dimensions and criteria, as well as evaluation tools. [14]. The results of these studies
tend to vary from country to country, suggesting that housing satisfaction is a very context-
dependent construct [34] and that appropriate studies are needed in case-specific situations.

Some of the significant conclusions of previous research are: residential satisfaction is
driven by housing characteristics [25]; dwelling size is demonstrated to be a strong indicator of
residential satisfaction, and helpful apartment amenities are a source of residential comfort; the
quality of the apartment design is an important component in measuring housing quality [38].

Looking at the spatial characteristics of the apartment that are the focus of this study,
the literature shows that small living spaces and poor quality private open spaces have
a negative impact on mental health [39]. In contrast, good natural light and ventilation,
the interior space and layout, a private outdoor area [40] and adequate storage space are
associated with positive mental wellbeing [41]. In addition, small openings that do not allow
the necessary light into the apartment lead to lower productivity and the health of residents
is linked to the apartment ventilation [42]. The research conducted during and after the
pandemic points to the importance of flexible apartment layouts and living spaces [43,44]
and to the introduction of zoning to make apartments more sustainable and adaptable to
changing needs and different lifestyles [45]. Research on housing in Turkey showed how
residents’ perception of apartment size, orientation, and size of different spaces has an
important role in residents’ happiness [18]. Different studies reveal how interior layout,
arrangement and size of living rooms, kitchens, bedrooms and bathrooms [46], design of
living rooms, bathrooms and toilets [6], bedrooms and kitchen locations, dining area/room
size [24] and adaptability [47] influence residential satisfaction.

The available data show that the opinions of architects and residents are the same
regarding certain spatial characteristics of the apartment, while in some, they differ. For
example, in the 2022 Iranian survey [48] on the role, function and influence of balconies,
the results showed that a high percentage of residents emphasized the importance of
an adequate balcony. Moreover, they preferred south-facing balconies connected to the
living room over the bedroom or kitchen [48], while residents in a South Korean study
preferred balconies connected to bedrooms [7]. A Polish study on the use of apartment
balconies revealed that residents favoured north-facing balconies, while architects preferred
south orientation with balconies connected to the living room [49]. Interestingly, the study
on the opinion of clients, valuers, realtors and architects on the importance of south-
facing orientation and natural cross-ventilation of the apartment showed that most of the
apartment clients are not aware of the importance of these apartment characteristics [50].

In an Australian study on child- and family-friendly apartment design, residents
(parents) warned that apartment open spaces were often of unusable size, while architects
argued the need for high-quality and flexible balcony space [51]. In this study, the architects
did not make any recommendations for the size of the balcony, but the Polish architects are
of the opinion that an area of 2.5 to 5.0 m2 is sufficient [49].

The results of a Chinese study on the floor plans of medium-sized apartments show
that the number of rooms and the storage space are important criteria for the residents’
evaluation of apartments [52]. The same study shows that a separate storage room is
not required in a small apartment, but a dining room and a study area are considered
mandatory. Similarly, the results of an Australian study from 2023 show that the residents
of an apartment prefer a separate dining area [53].

In a Swedish quantitative study of contemporary apartment floor plans remodelled
by end-users, it was found that residents converted apartments with circular connections
between rooms into rooms that become pass-through spaces [54]. A Czech study on
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differences in floor plan preferences between architects and non-architects revealed that
the groups disagree on apartment layouts in terms of connections between rooms. While
architects prefer an apartment with a central living room and a separate private zone,
non-architects favoured the layout of the socialist prefabricated apartment with a corridor
connecting all rooms in the apartment [55].

In addition to previously mentioned studies, various tools, models and systems have
been developed to define the quality of housing, some of them are listed below. In 1974, in
France, the Association Qualitel (AQ) developed a tool that contained a series of indicators
that were simple and easy to understand even for non-experts in the field of housing [56].
Every year, AQ conducts a survey called the Qualitel barometer, which measures the satis-
faction levels of residents and their main expectations regarding housing [57]. The Housing
Quality Indicator (HQI) and Design Quality Indicator (DQI) systems were developed in
the United Kingdom in the late 1990s. The HQI (1998–2023) contained 10 indicators related
to (i) visual impact, layout and landscaping, open space and routes and movement of
site, (ii) size, layout, noise, light, services, adaptability, accessibility within the unit and
sustainability of the unit and the external environment to determine the quality of the site,
and (iii) the external environment [58]. Each indicator comprised a series of questions
and was scored out of a tenth of the total possible score and residents of the HQI also had
the option to change the weighting of each indicator. The DQI is a tool that addresses
the problem of building quality and is useful for investors and residents. To facilitate
comparison between different respondent groups, the results are presented graphically [59].
The Swiss instrument Système d’evaluation de logements (SEL) contains 25 indicators and
measures the quality of the building on the basis of three dimensions: site location, building
and apartment [60]. In the mid-2000s, a Housing Performance Evaluation Model (HPEM)
for multi-family housing was developed in Korea to promote housing quality improve-
ment initiatives and support homebuyers’ decision-making when comparing and selecting
housing [61]. In Pakistan, an HQD (Housing Quality Determinants) was developed for the
assessment of affordable housing [32]. In 2016, Le et al. [62] developed a system of indica-
tors to measure the quality of social housing in Vietnam. This tool is useful for investors
and consultants as well as non-professionals to make a better decision about buying a home.
The Mexican Housing Evaluation Methodology (HEM) comprises 51 criteria divided into
social, physical, spatial and urban dimensions, with some of the indicators for the spatial
dimension being the quality of bedrooms, kitchen, natural ventilation and sunlight [8].

The Home Quality Mark (HQM) certification developed by the Building Research
Establishment (BRE) shows potential buyers and tenants the quality of their homes [63].
It comprises 11 different categories of criteria, including the ‘comfort category’, which
assesses daylight, noise, sound insulation, ventilation, temperature and air pollutants. The
American WELL Performance Rating addresses seven topics related to the performance of
indoor air quality, water quality management, lighting measurements, thermal conditions,
acoustic performance, environmental monitoring and occupant experience [64]. The Green
Building Council has published a report on health and well-being in homes, which contains
five categories for healthy homes, including the interior design category noise protection,
interior colour and quality conditions for living spaces, kitchens, laundry rooms, bedrooms
and storage rooms. This is not a set framework, but it can provide key stakeholders with
information on how to measure their projects [65].

These tools assess housing quality on the basis of many dimensions (e.g., housing,
building, location, neighbourhood, socio-economic dimension, etc.), but often, a dimension
is only determined by a few indicators that do not allow a realistic assessment of that
dimension [14]. Since potential residents come from different economic backgrounds, live
in different countries, climates and cultures, and have different perceptions of housing
quality, a single, standardised assessment tool may not be appropriate [14]. Finally, the
family structure [47], the needs [32] and the personal characteristics of the residents [66]
lead to different expectations of the home. For this reason, the residents’ attitudes, needs
and wishes must be taken into account in the home assessment [14].
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This section presents the problem definition and the aim of the study, an overview of
existing research work and existing methods and models on housing quality. The procedure
for conducting the study is presented in the Materials and methods section. The third
section contains the results where the ratings of selected apartments in the city of Osijek are
presented from the residents’ and the architectural (professional) point of view. The second
to last section is the discussion, in which the two sets of apartment ratings are compared,
followed by the conclusions.

2. Materials and Methods

The study of the quality of spatial characteristics of housing in the city of Osijek
was carried out using the Housing Quality Assessment Model (HQAM). The model was
developed as part of previous research by the first author presented in a paper published
in 2023 [35]. The HQAM was used because it was the most suitable for the purpose of
this research. It was developed to be able to gather the opinions of both architects and
residents, and it refers exclusively to spatial criteria of apartments, compared to other
models that contain different dimensions, each of which is represented by only a few
indicators. During the research and development of the model, through several iterations
of interviews and surveys with both architects and residents, criteria categories were
selected and reviewed, as well as the spatial criteria of the apartment itself. Therefore,
it contains the most comprehensive set of criteria on spatial characteristics. Also, it was
possible to apply HQAM to both groups of respondents, as the survey, which is an integral
part of the model, was adapted to be understood by both experts and non-experts in
housing. HQAM is programmed in a Microsoft Office 15 Excel spreadsheet. Input data for
the model consisted of the data on apartments in the city of Osijek and survey results on
spatial characteristics of apartments from both residents who live in apartments [67] and
the architects who design residential buildings.

In this paper, the term one-room (1 R) apartment is used for an apartment that contains
a living room, a kitchen, a bathroom and most often some type of outdoor space (usually
a loggia), while in a studio apartment, the kitchen area is an integral part of the living
room area. A room is a space in which two people can sleep (larger than 10 m2), while a
half-room is a space used by one person and is usually no larger than 8 m2. It should be
noted that according to the current regulations in Croatia, the living room is considered a
room [68]. In that context, two and a half room apartment (2.5 R) means that the apartment
has a living room, a kitchen, a bathroom, a bedroom and a half-room. In the presentation
of the results and in the discussion section, the word apartment is often used instead of
apartment floor plans.

Phases of the research presented in this paper are shown in the diagram in Figure 1
and described in more detail below.
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2.1. Housing Quality Assessment Model

The following is a brief description of how the HQAM works, while a detailed de-
scription of the selection of criteria for apartment assessment and the development of the
model and how it works (criteria categories, criteria within a category and the method of
awarding points within the model) can be found in a previously published paper [14].

The operations in the model are carried out in three preparatory actions: collection of
data on spatial characteristics of apartments (SCA), determination of the importance of each
indicator category (IC) of apartment characteristics (AC) and definition of the importance
of each indicator (II) for a person or, in the case of this research, a group of people (residents
or architects) who carry out the assessment. HQAM works in seven steps in which the
rating for each of the assessed apartments is calculated. These seven steps are as follows:

1. Entering general apartment information into the model;
2. Entering data on the importance of each category of indicators into the model;
3. The model calculates the share of the indicator categories in the overall rating;
4. Data entry on the importance of each indicator within each indicator category;
5. The model awards points for each indicator;
6. The model calculates a rating for each indicator category;
7. The model defines the overall rating of the apartment (AR) [14].

Figure 2 [14] shows the relationship between all the preparatory actions and steps
of the model, while Equation (1) [14] gives the formula on the basis of which the model
calculated points and on the basis of which the Excel spreadsheet was programmed to
calculate overall apartment ratings. It should be noted that the HQAM was modified for
the purposes of this study so that all criteria categories are equally important, i.e., they are
included in the overall assessment with a share of 20%, which ensures the comparability of
the assessment results from the perspective of the residents and the architects.
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IC—indicator categories:
(ar)—additional rooms
(rs)—room size
(wo)—windows orientation and ventilation
(ci)—circulation
(so)—spatial organization
n and m—vary and depend on the number of rooms in the evaluated apartment

According to the equation, the overall apartment rating (AR) is equal to the sum of
the ratings of the five indicator categories (IC) used to evaluate the SCA [14]. It should
be noted that the number of indicators within the room size and window orientation
categories varies and depends on the number of rooms in the assessed apartment. The
points are assigned to individual spatial characteristics of the apartment in the model
in one of three ways, depending on the characteristic. For the first type, the respondent
group (residents or architects) ranks the desirability of the characteristic on a 5-point Likert
scale. If the respondent ranks the characteristic as desirable (4 or 5) and the apartment
has the characteristic, one point is awarded; if it does not, then no points are awarded.
Similarly, if the characteristic is not desirable (1 or 2) and the apartment does not have it,
one point is awarded, and if the apartment does have an undesirable characteristic, no
points are awarded. Finally, if the respondent scores the characteristic as neither desirable
nor undesirable, that characteristic is taken out of further consideration.

For the second type, the respondent selects the interval which is deemed to be the best.
For example, the size of the living room. If the selected interval is 15–20 m2, and the apartment
has a living room of that size, one point is awarded; if it is smaller, no points are awarded.

Thirdly, for those spatial characteristics which have a larger number of possible
outcomes, the respondent lists the order of preference, for example, for the orientation of
the living room. The respondent might say that the best orientation is south, followed by
west, then east and lastly north. If the apartment in question has its living room facing
south, it will receive 1 point; for the west, it will receive 0.67 points; for the east, 0.33 points;
and finally, for the north, it will receive 0 points. The same principle would apply for
characteristics with 3 or 5 possible outcomes; only then the point graduation would be
1, 0.5 and 0 for 3 outcomes; and 1, 0.75, 0.5, 0.25 and 0 for 5 possible outcomes. If the
apartment meets all of the respondent’s conditions, the overall score is 100 points; if some
of the conditions are not met, the apartment’s score is lower.

2.2. Apartments Selected for the Assessment

To carry out the study of assessment of the spatial characteristics of apartments,
the available project documentation of apartment buildings was collected and analysed,
which means that the apartments were analysed in the form in which they were built
and that subsequent interventions by the residents were not considered. The designs of
the apartment buildings constructed until 1991 were collected from the Croatian State
Archives in Osijek. Apartment building designers or contractors have provided designs for
apartment buildings constructed after 1991. The following data were collected for each of
the apartment buildings:

1. General data (address, cadastral number, year of building permit, investor, designer);
2. Apartment building data (number of apartments in the building);
3. Information on each apartment (purpose and room sizes, apartment spatial organisa-

tion and orientation).

The apartment building database contains 590 apartment buildings with 14,714 apart-
ments. Some of the buildings were built based on the same blueprints. The relevance of the
apartment database stems from the fact that the 2021 census showed that the city of Osijek
has 42,132 housing units (houses and apartments), which means that the research covers
around 35% of the total housing stock of the city of Osijek. This percentage increases signif-
icantly if we consider only the number of residential units in apartment buildings because,
according to the Ministry of Physical Planning, Construction and State Assets, residential
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units in apartment buildings in the Republic of Croatia makeup around a third of the total
housing stock [69]. The selection process of apartments for assessment is shown in Figure 3.
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Figure 3. Procedure for the selection of assessed apartments.

In order to make the sample manageable and comprehensible, it was first defined
which apartments in each apartment building are the same in terms of the number of
rooms, the type of spatial organisation and apartment size (Figure 3, Action 1) and the
1212 different apartment floor plans were filtered. Since the apartments to be assessed
were to represent the majority of the housing stock in Osijek, the apartments that only
occurred once in the sample were removed (Figure 3, Action 2), leaving 521 apartments for
consideration. The apartments were then grouped by neighbourhoods (Figure 3, Action 3),
and for each neighbourhood, the most frequently built apartments were defined (Figure 3,
Action 4). A total of 126 apartment floor plans were selected on the basis of the above criteria.
One apartment floor plan in the sample represents approximately 100 to 150 apartments
in the neighbourhoods built between 1945 and 1991. Neighbourhoods built between
1930 and 1945 and those built after 1991 were an exception, as fewer apartments were
built here than in the neighbourhoods built between 1945 and 1991 and because most
apartments have unique floor plans. The apartments in these neighbourhoods were selected
according to the spatial organization and the size of the apartment, with one apartment
floor plan representing 10 to approximately 50 apartments. These 126 floor plans in the
sample represent 4652 built apartments in the city of Osijek. The apartments are located in
32 neighbourhoods in seven city districts Figure 4.
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Figure 4. Location of 32 neighbourhoods within seven city districts: built before 1945 (green), built
between 1945 and 1959 (blue), built between 1960 and 1970 (red), built between 1971 and 1991 (yellow)
and built after 1991 (orange); the light blue dots represent the boundaries of the city districts, the
bodies of water are shown in black and the streets are dark grey.
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2.3. Residents’ Preferences with Regard to the Spatial Characteristics of the Apartments

The data from an earlier survey on residents’ opinions [67] on the spatial characteristics
of the apartment were used as input data for determining the ranking of apartments in Osi-
jek according to residents’ opinions. This survey included the opinions of 389 respondents
from the city of Osijek who live in apartment buildings. People were approached in the
streets in those neighbourhoods where the apartments which are rated in the sample are
located. Before starting the questionnaire, the potential respondents were asked qualifying
questions. The first question asked was whether the person lived in the apartment, and the
second was whether they lived in the neighbourhood where the surveyor found them. If
both questions were answered with ‘yes’, the respondent continued with the completion of
the survey on the printed form. It was also taken care that there were respondents who were
male and female and of different ages. For questions regarding the size of individual rooms,
the respondents could choose from one of the offered intervals, which were previously
defined in discussions with architects in the previous stage of the research. To explain
certain specific apartment characteristics the residents might not be familiar with, such as
zoning, circular connection, and enfilade, the respondents were shown (in the survey itself)
how they look like on an example of an apartment layout [67].

2.4. The Architect’s Attitude to Spatial Characteristics of the Apartment

The survey on architects’ opinions on the spatial characteristics of apartments was
conducted in March 2024. Twenty architects with 6 to 40 (M = 18.7) years of experience
in the design of residential buildings took part in the survey. Fifty-five per cent (N = 11)
of respondents were women. The survey was conducted online by sending a link to the
online questionnaire to the architects’ e-mail addresses. The questions in the survey were
identical to the questions in the questionnaire on the basis of which the residents’ opinions
were obtained. The architects were chosen from the pool of professionals who have in the
past designed apartment buildings in the city of Osijek.

3. Results

To make it easier to compare the results, they are presented separately for the residents’
ratings and the architects’ ratings, and the results for each subchapter are also sorted by
the ten highest and lowest rated apartments in the sample, the year of construction of the
building (the age of the apartment), the neighbourhood in which the apartment is located,
the apartment size (number of rooms in the apartment), and the 10 highest and lowest rated
two-room apartments in the sample (N = 57), which are the most frequently represented
apartments in the city of Osijek [12]. The respondents’ (architects’ and residents’) answers
relevant to this study are listed in Table 1, with the most frequent answers given as the
mean (M) or the number (N) of respondents who chose the same answer.

Table 1. Opinions of residents and architects on spatial characteristics of the apartment.

Criteria
Category Question Type Survey Question Criteria as

Related to HQAM
Residents’
Opinion

Architects’
Opinion

A
dd

it
io

na
lr

oo
m

s/
sp

ac
es

(a
r)

Likert survey question
(1 = undesirable;
5 = desirable)

How desirable is it for the
apartment to have more than
one storage room (e.g., pantry,
wardrobe)?

The existence of several
storage rooms M = 2.69 M = 4.30

How desirable is it for the
apartment to have an outdoor
space (balcony, loggia,
terrace)?

The existence of
outdoor space M = 3.90 M = 4.90

How desirable is it for the
apartment to have an
additional WC in addition to
the bathroom?

The existence of
additional toilet M = 3.53 M = 4.45
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Table 1. Cont.

Criteria
Category Question Type Survey Question Criteria as

Related to HQAM
Residents’
Opinion

Architects’
Opinion

R
oo

m
si

ze
(r

s)

Single-choice question

In your opinion, what should
be the minimum area (m2) for
you to feel comfortable in the
following rooms?

Living room 10–15 (N = 196) 15–20 (N = 12)

Living room with
dining area 15–20 (N = 178) 20–25 (N = 11)

Kitchen 6–9 (N = 188) 6–9 (N = 9)

Kitchen with
dining area 12–16 (N = 164) 12–16 (N = 11)

Parents’ bedroom 1 10–15 (N = 163)
15–20 (N = 163) 2 10–15 (N = 13)

One-person bedroom 5–10 (N = 195) 10–15 (N = 12)

Likert survey question
(1 = undesirable;
5 = desirable)

How desirable is it for the
apartment to have a high
ceiling (>3.00 m)?

High ceiling M = 2.35 M = 2.75

W
in

do
w

or
ie

nt
at

io
n

an
d

ve
nt

ila
ti

on
(w

o) Residents:
Single-choice question
Architects: Ranking
survey questions
(1 = least desirable;
4 = most desirable) 3

What is the most desirable
orientation of the windows of
the following rooms?

Living room
orientation

north (N = 170);
south (N = 121);
east (N = 84);
west (N = 13)

south (M = 3.40);
east (M = 2.65);
west (M = 2.20);
north (M = 1.75)

Kitchen
orientation

west (N = 140);
east (N = 96);
south (N = 84);
north (N = 67)

north (M = 3.10);
east (M = 2.85);
south (M = 2.25);
west (M = 1.80)

Bedroom
orientation

east (N = 206);
south (N = 93);
north (N = 58);
west (N = 31)

east (M = 3.60);
south (M = 2.55);
north (M = 2.10);
west (M = 1.75)

Likert survey question
(1 = undesirable;
5 = desirable)

How important is it that the
kitchen has a window? Kitchen with window M = 4.31 M = 3.75

How important is it that the
bathroom has a window?

Bathroom with
window M = 4.28 M = 2.85

How important is the
two-sided orientation of the
apartment?

Two-sided orientation M = 3.38 M = 4.30

C
ir

cu
la

ti
on

(c
i)

Ranking survey
questions (1 = least
desirable; 5 = most
desirable)

What is the most convenient
way to connect the rooms in
the apartment?

Communication
between rooms

central LR
(M = 3.31);
circular (M = 3.18);
zoning (M = 3.11);
corridor (M = 2.97);
enfilade (M = 2.44)

zoning (M = 4.20);
circular (M = 3.75);
central LR
(M = 3.00);
corridor (M = 2.90);
enfilade (M = 1.15)

Ranking survey
questions (1 = least
desirable; 3 = most
desirable)

What is the preferred
connection between the
kitchen and the living room?

Kitchen–living room
connection

separate rooms
(M = 2.19);
connected by a
door (M = 2.13);
in the same space
(M = 1.69)

in the same space
(M = 2,35);
connected by a
door (M = 2.25);
separate rooms
(M = 1.40)

From which room is it best to
go outside (balcony, loggia,
terrace)?

Indoor–outdoor
connection

living room
(M = 2.47);
kitchen (M = 1.91);
bedroom (M = 1.61)

living room
(M = 2.80);
kitchen (M = 1.65);
bedroom (M = 1.55)

Likert survey question
(1 = undesirable;
5 = desirable)

How desirable is it to enter
the bedroom through the
living room?

Bedroom–living room
connection M = 2.56 M = 1.75
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Table 1. Cont.

Criteria
Category Question Type Survey Question Criteria as

Related to HQAM
Residents’
Opinion

Architects’
Opinion

Sp
at

ia
lo

rg
an

iz
at

io
n

(s
o)

Ranking survey
questions (1 = least
desirable; 3 = most
desirable)

What is the most desirable
room for placing a dining
table?

Dining table location

kitchen (M = 2.36);
living room
(M = 1.89);
dining room
(M = 1.75)

living room
(M = 2.65);
kitchen (M = 1.70);
dining room
(M = 1.65)

Likert survey question
(1 = undesirable;
5 = desirable)

How desirable is it to enter
the bedroom area from a
separate corridor connected
directly to the entrance area?

Bedroom area–entrance
area connection M = 3.87 M = 3.90

How desirable is it that the
apartment can be reorganised
with little construction work?

Apartment adaptability 4 M = 3.26 M = 4.45

1 The same values were considered when assessing each additional room. 2 The same number of respondents
chose 10–15 and 15–20 m2. 3 Due to the smaller number of respondents and to ensure that all answers were
represented, the architects ranked the answers. 4 An apartment is defined as adaptable if it can be changed
according to changes in the family, such as adding a bedroom, dividing one room into two, and similar.

The apartment sample comprises 126 apartments of different sizes (number of rooms).
The average size of certain apartment rooms are as follows: The average square meterage
of the living room is 18.31 m2, the living room with dining room is 19.45 m2, the kitchen is
5.97 m2, the kitchen with dining room is 10.36 m2, the two-person bedroom is 14.56 m2 and
room for one person is 7.18 m2. All other spatial characteristics of the apartments in the
sample are listed in Table 2.

Table 2. Characteristics of the apartments in the sample.

Apartment Characteristic No. of Apartments

Have additional storage space 3

Have an outdoor space 95

Have an additional toilet (apartments 2 R and larger) 18

Have half room 23

Have a ceiling higher than 3 m 6

Most frequent living room orientation: south 47

Most frequent kitchen orientation: south 34

Most frequent bedroom orientation: north 40

Apartments with windows in kitchens 120

Apartments with windows in bathrooms 28

Have two-sided orientation 79

Are organised around the central corridor 92

The living room and kitchen are separate spaces 66

The dining area is in the kitchen 89

The outdoor area is accessed from the living room 63

The bedroom is accessed via the living room 23

The sleeping area is separated by an additional corridor 13

Are adaptable 46

3.1. Apartments Rated according to Residents’ Views

Residents’ preferences applied to the apartments provided an average rating of 61.82.
The highest-rated apartment is a three-room apartment in Sjenjak, Novi grad, from 1981,
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with a rating of 85.42 (Figure 5a), while the lowest-rated apartment is a two-room apartment
in the neighbourhood of Drvljanik, Tvrd̄a, from 1965, with a rating of 39.58 (Figure 5b).
Because there are apartments that have the same number of points, apartments are ranked
from 1st to 97th place. Table 3 shows the ten highest-rated apartments, while Table 4 lists
the 10 lowest-rated apartments according to residents’ preferences.
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Figure 5. Floor plans of (a) the highest-rated and (b) the lowest-rated apartment according to residents.

Table 3. The 10 highest-rated apartments according to residents’ preferences.

Rank Code Address Neighbourhood City District Year Number
of Rooms AR

1 224-2 Sjenjak 115 and 117 Sjenjak Novi grad 1981 3 R 85.42

2 224-1 Sjenjak 115 and 117 Sjenjak Novi grad 1981 2 R 84.31

3 204-2 Gornjodravska 94 Gornjodravska obala Gornji grad 1980 2.5 R 83.51

4 232-2 Sjenjak 32 Sjenjak Novi grad 1978 2.5 R 83.32

5 053i4-1 Istarska 18 and 18a Vukovarska—west Tvrd̄a 1954 2 R 80.69

6 172-1 Vijenac Jakova Gotovca 5, 6, 7 and 8 Vijenac Jakova Gotovca Gornji grad 1965 2.5 R 77.20

7 160-1 Vijenac Petrove gore 1 Vijenac Petrove gore Retfala 1978 1 R 77.00

8 228-2 Sjenjak 1 Sjenjak Novi grad 1970 3 R 75.60

9 229-2 Sjenjak 9 and 11 Sjenjak Novi grad 1974 3 R 75.48

10 200-1 Gornjodravska obala 90b Gornjodravska obala Gornji grad 1988 2 R 75.42
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Table 4. The ten lowest-rated apartments according to residents’ preferences.

Rank Code Address Neighbourhood City District Year Number
of Rooms AR

97 122i3-1 Vukovarska 88 Drvljanik Tvrd̄a 1965 2 R 39.58

96 235-1 Srijemska 126 and 128 Jug II Jug II 1966 2 R 44.58

96 236-3 Medulinska 7, 9 and 11 Jug II Jug II 1969 2 R 44.58

95 238-2 Opatijska 39, 21 and 43 Jug II Jug II 1970 2 R 45.69

94 142-1 Vijenac Ivana Česmičkog 6 Vijenac Ivana Česmičkog Novi grad 1975 2 R 47.36

93 162-4 Stanka Vraza 1 and 2 Naselje Stanka Vraza Gornji grad 1965 2 R 48.47

92 222-1 Sjenjak 12 and 14 Sjenjak Novi grad 1970 1 R 48.67

91 124i5-1 Vukovarska 68, 70 and 72 Drvljanik Tvrd̄a 1964 3 R 49.39

90 162-5 Stanka Vraza 1 and 2 Naselje Stanka Vraza Gornji grad 1965 2 R 49.58

89 236-2 Medulinska 7, 9 and 11 Jug II Jug II 1969. 1 R 49.67

In order to be able to understand the ratings of the apartments according to the time of
their construction, the apartments are subdivided according to the housing policy periods
applicable at the time of their construction. First, a division was made according to three
basic periods: the pre-socialist period (before 1945), the socialist period (1945–1991) and
the post-socialist period (after 1991). In the next phase, the period from 1945 to 1991 was
further divided into three periods: a period of establishment of the socialist housing system
(1945–1959), a period of revolutionary reforms (1960–1975) and a period of market economy
(1976–1991) [70]. Residents rated apartments built before 1945 the highest, with an average
rating of 68.05, while they rated apartments built after 1991 the lowest, with an average
rating of 59.12. The average ratings of apartments built within a given housing policy
period are shown in Table 5.

Table 5. Ratings of apartments according to the year of their construction by residents.

Housing Policy Period No. of Apartments Average Apartment Ratings

Before 1945 6 68.05

1945–1991 110 61.73

1945–1959 6 64.74

1960–1975 64 59.76

1976–1991 40 64.42

After 1991 10 59.12

Since 126 apartments are located in 32 neighbourhoods, the average apartment ratings
are presented according to the seven districts in which the individual neighbourhood is
located. Residents rated apartments in Novi grad with the highest average rating of 65.13,
while apartments in Jug II received the lowest average rating of 54.64. The average ratings
of the apartments in all seven districts are shown in Table 6.

The ratings of the apartments according to size, more precisely according to the number
of rooms, are listed in Table 7. Three-and-a-half-room apartments have the highest average
rating of 68.83, while one-and-a-half-room apartments have the lowest average rating of
57.08. The average apartment in the city of Osijek and thus also in the sample (N = 57) is a
two-room apartment with an average rating of 60.11. Tables 8 and 9 show the first 10 and
last 10 apartment ratings according to residents’ preferences. The highest-rated two-room
apartment was built in Sjenjak, Novi grad, in 1981 and has a rating of 84.31 (Figure 6),
while the lowest-rated two-room apartment is located in the neighbourhood of Drvljanik,
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Tvrd̄a, was built in 1965 and has a rating of 39.58. This apartment is also the lowest-rated
apartment by residents in the entire sample (Figure 5b).

The highest-rated two-room apartments are located in Novi grad, with an average
rating of 62.18, while the lowest average rating was achieved by apartments in Jug II
(M = 52.40). Depending on the year of construction, two-room apartments built between
1945 and 1959 have the highest average rating (M = 64.65), while those built after 1991 have
the lowest average rating (M = 57.87).

Table 6. Ratings of apartments according to location by residents.

City District N of Apartments Average Apartment Ratings

Donji grad 4 60.11

Gornji grad 26 62.34

Industrijska četvrt 11 61.93

Jug II 16 54.64

Novi grad 28 65.13

Retfala 14 62.02

Tvrd̄a 27 62.25

Table 7. Ratings of apartments according to size by residents.

Number of Rooms in Apartment No. of Apartments Average Apartment Ratings

studio 8 58.06

1 room 22 61.30

1.5 room 4 57.08

2 room 57 60.11

2.5 room 13 68.60

3 room 16 63.57

3.5 room 5 68.83

4.5 room 1 68.62

Table 8. Ten best-rated two-room apartments according to residents’ preferences.

Rank Code Address Neighbourhood City District Year AR

1 224-1 Sjenjak 115 and 117 Sjenjak Novi grad 1981 84.31

2 053i4-1 Istarska 18 and 18a Vukovarska—west Tvrd̄a 1954 80.69

3 200-1 Gornjodravska obala 90b Gornjodravska obala Gornji grad 1988 75.42

4 196i7-2 Hrvatske Republike 39 and 41 Gornji grad Gornji grad 1987 73.47

5 228-1 Sjenjak 1 Sjenjak Novi grad 1970 71.81

6 119-1 Vijenac Ivana Meštrovića 54 Vijenac Ivana Meštrovića Tvrd̄a 1966 70.69

7 118-1 Vijenac Ivana Meštrovića 17 and 19 Vijenac Ivana Meštrovića Tvrd̄a 1962 70.00

8 167-2 Trg slobode 9 Blok centar Gornji grad 1969 68.75

9 090-2 Vukovarska 132 Vukovarska—istok Tvrd̄a 1966 67.92

10 146-5 Ljudevita Posavskog 8 and 10 Ljudevita Posavskog Retfala 1973 67.64
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Table 9. Ten worst-rated two-room apartments according to residents’ preferences.

Rank Code Address Neighbourhood City District Year AR

97 122i3-1 Vukovarska 88 Drvljanik Tvrd̄a 1965 39.58

96 235-1 Srijemska 126 and 128 Jug II Jug II 1966 44.58

96 236-3 Medulinska 7, 9 and 11 Jug II Jug II 1969 44.58

95 238-2 Opatijska 39, 21 and 43 Jug II Jug II 1970 45.69

94 142-1 Vijenac Ivana Česmičkog 6 Vijenac Ivana Česmičkog Novi grad 1975 47.36

93 162-4 Stanka Vraza 1 and 2 Naselje Stanka Vraza Gornji grad 1965 48.47

90 162-5 Stanka Vraza 1 and 2 Naselje Stanka Vraza Gornji grad 1965 49.58

87 158-3 Vijenac Petrove gore 6 and 7 Vijenac Petrove gore Retfala 1980 50.69

83 270-2 Svetog Roka 38 and 40 Gornji grad Gornji grad 2006 52.08

80 073-1 Kneza Trpimira 4, 4a and 4b Vukovarska—west Tvrd̄a 1963 53.75

Buildings 2024, 14, x FOR PEER REVIEW 16 of 30 
 

80 073-1 Kneza Trpimira 4, 4a and 4b Vukovarska—west Tvrđa 1963 53.75 

 
Figure 6. Floor plan of the highest-rated two-room apartment. 

The highest-rated two-room apartments are located in Novi grad, with an average 
rating of 62.18, while the lowest average rating was achieved by apartments in Jug II (M 
= 52.40). Depending on the year of construction, two-room apartments built between 1945 
and 1959 have the highest average rating (M = 64.65), while those built after 1991 have the 
lowest average rating (M = 57.87). 

3.2. Apartments Rated according to Architects’ Views 
Architects rated 126 apartments in the sample with an average rating of 51.89. The 

highest-rated apartment is a three-room apartment in Sjenjak, Novi grad from 1974 with 
a rating of 78.45 (Figure 7a), while the lowest-rated apartment is a two-room apartment in 
the neighbourhood of Jug II from 1966 with a rating of 29.03 (Figure 7b). Some apartments 
share the same number of points, so the apartments are ordered from 1 to 100. Table 10 
shows the 10 highest-rated apartments, while Table 11 lists the 10 lowest-rated apartments 
according to architects’ preferences. 

Table 10. Ten best-rated apartments according to architects’ preferences. 

Rank Code Address Neighbourhood City District Year 
Number of 
Rooms AR 

1 229-2 Sjenjak 9 and 11 Sjenjak Novi grad 3 R 1974 78.45 
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3 224-1 Sjenjak 115 and 117 Sjenjak Novi grad 2 R 1981 77.08 
4 204-2 Gornjodravska 94 Gornjodravska obala Gornji grad 2,5 R 1980 74.51 
5 223-5 Sjenjak 25, 27, 29, 31 and 33 Sjenjak Novi grad 2 R 1980 71.53 
5 200-1 Gornjodravska obala 90b Gornjodravska obala Gornji grad 2 R 1988 71.53 
6 229-1 Sjenjak 9 and 11 Sjenjak Novi grad 2.5 R 1974 70.35 
7 228-2 Sjenjak 1  Sjenjak Novi grad 3 R 1970 70.24 
8 222-2 Sjenjak 12 and 14 Sjenjak Novi grad 3.5 R 1970 68.33 

Figure 6. Floor plan of the highest-rated two-room apartment.

3.2. Apartments Rated according to Architects’ Views

Architects rated 126 apartments in the sample with an average rating of 51.89. The
highest-rated apartment is a three-room apartment in Sjenjak, Novi grad from 1974 with a
rating of 78.45 (Figure 7a), while the lowest-rated apartment is a two-room apartment in
the neighbourhood of Jug II from 1966 with a rating of 29.03 (Figure 7b). Some apartments
share the same number of points, so the apartments are ordered from 1 to 100. Table 10
shows the 10 highest-rated apartments, while Table 11 lists the 10 lowest-rated apartments
according to architects’ preferences.

Architects rated apartments built between 1976 and 1991 the highest, with an average
rating of 56.38, while they rated apartments built between 1960 and 1975 the lowest, with
an average rating of 48.69. The average ratings of apartments built within a given housing
policy period are shown in Table 12.
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Figure 7. Floor plans of (a) the highest-rated and (b) the lowest-rated apartment according to architects.

Table 10. Ten best-rated apartments according to architects’ preferences.

Rank Code Address Neighbourhood City District Year Number
of Rooms AR

1 229-2 Sjenjak 9 and 11 Sjenjak Novi grad 3 R 1974 78.45

2 224-2 Sjenjak 115 and 117 Sjenjak Novi grad 3 R 1981 77.56

3 224-1 Sjenjak 115 and 117 Sjenjak Novi grad 2 R 1981 77.08

4 204-2 Gornjodravska 94 Gornjodravska obala Gornji grad 2,5 R 1980 74.51

5 223-5 Sjenjak 25, 27, 29, 31 and 33 Sjenjak Novi grad 2 R 1980 71.53

5 200-1 Gornjodravska obala 90b Gornjodravska obala Gornji grad 2 R 1988 71.53

6 229-1 Sjenjak 9 and 11 Sjenjak Novi grad 2.5 R 1974 70.35

7 228-2 Sjenjak 1 Sjenjak Novi grad 3 R 1970 70.24

8 222-2 Sjenjak 12 and 14 Sjenjak Novi grad 3.5 R 1970 68.33

9 196i7-2 Hrvatske Republike 39 and 41 Gornji grad Gornji grad 2 R 1987 67.92
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Table 11. Ten worst-rated apartments according to architects’ preferences.

Rank Code Address Neighbourhood City
District Year Number

of Rooms AR

100 235-1 Srijemska 126 and 128 Jug II Jug II 2 R 1966 29.03

99 236-2 Medulinska 7, 9 and 11 Jug II Jug II 1 R 1969 29.33

98 101-1 Kralja Petra Svačića 1 Svačićeva—Kovačićeva Novi grad 1 R 1961 32.67

97 162-4 Stanka Vraza 1 and 2 Naselje Stanka Vraza Gornji grad 2 R 1965 32.92

96 108-1 Vijenac Ivana Meštrovića 76 and 78 Vijenac Ivana Meštrovića Tvrd̄a 1 R 1968 33.33

96 103-1 Ivana Gorana Kovačića 11 and 13 Svačićeva—Kovačićeva Novi grad 1 R 1963 33.33

96 130-1 Bosutska 3 and 5 Bosutsko naselje Ind. četvrt 1 R 1962 33.33

95 222-1 Sjenjak 12 and 14 Sjenjak Novi grad 1 R 1970 34.00

94 236-3 Medulinska 7, 9 and 11 Jug II Jug II 2 R 1969 34.03

93 238-2 Opatijska 39, 21 and 43 Jug II Jug II 2 R 1970 35.14

Table 12. Ratings of apartments according to the year of their construction by architects.

Housing Policy Period No. of Apartments Average Apartment Ratings

Before 1945 6 53.20

1945–1991 110 51.59

1945–1959 6 50.71

1960–1975 64 48.69

1976–1991 40 56.38

After 1991 10 54.43

According to apartment location, architects rated apartments in Novi grad with the
highest average rating of 55.13, while apartments in Jug II received the lowest average
rating of 43.55. The average ratings of the apartments in all seven districts according to
architects’ preferences are shown in Table 13.

Table 13. Ratings of apartments according to location by architects.

City District No. of Apartments Average Apartment Ratings

Donji grad 4 48.18

Gornji grad 26 53.98

Industrijska četvrt 11 51.16

Jug II 16 43.55

Novi grad 28 55.13

Retfala 14 54.67

Tvrd̄a 27 50.89

The ratings of the apartments according to the number of rooms are listed in Table 14.
The highest-rated apartment size, according to architects, is a four-and-a-half-room apart-
ment with the highest rating of 60.40, while one-and-a-half-room apartments have the
lowest average rating of 44.58. The most represented apartments are two-room apartments
(N = 57), with an average rating of 50.84. Tables 15 and 16 show the first and last 10 ranked
two-room apartments according to architects’ preferences. The highest-rated two-room
apartment was built in Sjenjak, Novi grad, in 1981 with a rating of 77.08 (the same two-
room apartment was also rated highest by the residents, Figure 6), while the lowest-rated
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two-room apartment is located in the neighbourhood of Jug II built in 1966 with a rating of
29.03 which is also the lowest-rated apartment in the entire sample according to architects
(Figure 7b).

Table 14. Ratings of apartments according to size by architects.

Number of Rooms in Apartment No. of Apartments Average Apartment Ratings

studio 8 51.46

1 room 22 47.22

1.5 room 4 44.58

2 room 57 50.84

2.5 room 13 55.67

3 room 16 59.41

3.5 room 5 55.50

4.5 room 1 60.40

Table 15. The first 10 rankings of two-room apartments according to architects’ preferences.

Rank Code Address Neighbourhood City District Year AR

1 224-1 Sjenjak 115 and 117 Sjenjak Novi grad 1981 77.08

2 223-5 Sjenjak 25, 27, 29, 31 and 33 Sjenjak Novi grad 1980 71.53

3 200-1 Gornjodravska obala 90b Gornjodravska obala Gornji grad 1988 71.53

4 196i7-2 Hrvatske Republike 39 and 41 Gornji grad Gornji grad 1987 67.92

5 263-1 Kninska 2 Uske njive Novi grad 2006 62.64

6 252-1 Retfala Nova 7 Retfala Retfala 2006 61.94

7 228-1 Sjenjak 1 Sjenjak Novi grad 1970 61.25

8 214-1 Vijenac Gorana Zobundžije 4 Vijenac Gorana Zobundžije Gornji grad 1978 60.42

9 126i7-2 Vukovarska 92, 94 and 96 Drvljanik Tvrd̄a 1965 60.14

9 053i4-1 Istarska 18 and 18a Vukovarska—west Tvrd̄a 1954 60.14

Table 16. The last ten rankings of two-room apartments according to architects’ preferences.

Rank Code Address Neighbourhood City District Year AR

57 235-1 Srijemska 126 and 128 Jug II Jug II 1966 29.03

56 162-4 Stanka Vraza 1 and 2 Naselje Stanka Vraza Gornji grad 1965 32.92

55 236-3 Medulinska 7, 9 and 11 Jug II Jug II 1969 34.03

54 238-2 Opatijska 39, 21 and 43 Jug II Jug II 1970 35.14

53 142-1 Vijenac Ivana Česmičkog 6 Vijenac Ivana Česmičkog Novi grad 1975 35.69

52 104-1 Ivana Gorana Kovačića 5, 7 and 9 Svačićeva—Kovačićeva Novi grad 1963 37.92

51 073-1 Kneza Trpimira 4, 4a and 4b Vukovarska—west Tvrd̄a 1963 38.19

50 143-1 Vijenac Josipa Kozarca 1 Vijenac Josipa Kozarca Gornji grad 1967 38.47

49 162-5 Stanka Vraza 1 and 2 Naselje Stanka Vraza Gornji grad 1965 42.36

48 067-2 Vukovarska 36 Vukovarska—west Tvrd̄a 1956 44.31

The highest-rated two-room apartments, according to architects, are located in Retfala,
with an average rating of 54.05, while the lowest average rating was achieved by apartments
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in Jug II (M = 41.45). According to the construction year, apartments built after 1991 have
the highest average rating (M = 57.89), while apartments built between 1960 and 1975 have
the lowest average rating (M = 46.84) by architects.

4. Discussion

Existing research shows that the apartment and its quality, particularly the good
quality of spatial characteristics such as apartment size [39], interior space and layout,
outdoor space, natural light and ventilation [40], and storage space [41], influence the
physical and mental health of residents while ventilation influences physical health and
a lack of natural light is associated with lower productivity. The orientation and size of
certain areas of the apartment play an important role in the residents’ happiness [18], and
apartment adaptability and design influence residential satisfaction [24,47]

The results of the survey of architects show that their opinions coincide with those of
their colleagues who took part in foreign studies. They have the same opinions regarding
the following spatial apartment characteristics: south-facing living areas and natural cross
ventilation [50], the importance of the circular connection [54], the separation of the sleeping
area and living space [55], the flexibility of the apartment [51], the need for a private outdoor
space connected to the living room [49]. The opinions of the architects reflect their training
and ideas of healthy and quality design of residential spaces, and it is to be expected that
there are few differences between their opinions.

With regard to the design guidelines defined in the POS ordinance [68], the architects’
opinions differ on the following characteristics: the presence of several storage rooms (POS
defines only one) and an additional toilet (POS requires an additional toilet for apartments
of 2.5 R or more), the minimum size of the living room (POS defines a living room of
20–25 m2, depending on the size of the apartment, while architects define it as 15–20 m2),
the size of the one-person bedroom (POS defines the room with at least 8 m2, architects
with at least 10 m2), in POS a window in the kitchen is optional, kitchens without a window
must have a ventilation shaft. While the opinions on the existence of an outdoor area of
the apartment, and the size of the kitchen and bedrooms for parents are in line with the
ordinance. The POS ordinance does not specify the design of the other spatial characteristics
of the apartment. With regard to the features not included in this study, POS defines the
minimum width of the room, the ratio of which must not be less than half the length, and
the depth of the room, which must not be more than 2.5 times the height of the room. In
addition, the glass area of the window is defined as at least one-seventh of the floor area of
the room [68].

Although the opinions of the architects from Osijek coincide with those of their
foreign colleagues, the opinions of the residents differ from those of the architects and
also from residents in other studies. For example, the 2022 Iranian survey showed how
residents preferred south-facing balconies connected to the living room over the bedroom or
kitchen [48], which is the case with residents in Osijek apartments. Interestingly, residents in
South Korean study preferred balconies connected to bedrooms [7]. Most residents of Osijek
prefer north-facing living spaces, which corresponds to the results of a study conducted
in Poland [49], while Iranian residents favoured south orientation [48]. Although these
three studies do not represent a sufficiently large sample, their results can be explained by
the results of a study conducted by Antoniou and Dimopoulos (2019), which showed that
apartment buyers are not aware of the importance of southern orientation [50].

The importance of having storage space in the apartment varies. Chinese research has
shown that they are important for medium-sized apartments, while the same respondents
believe that a separate storage room is not needed in small apartments [52]. The residents
questioned in our survey are of the opinion that no more than one storage room is needed
in the apartment. The residents of the apartments in Osijek preferred the dining area in
the kitchen to the dining area in the living room or dining room, which is opposite to the
Chinese and Australian studies [52,53].
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A Swedish study on apartment floor plans remodelled by end-users showed how resi-
dents changed circular connections between rooms into rooms that become pass-through
spaces [54]. In contrast to this research, the residents of Osijek consider the central living
room to be the most desirable apartment organization in terms of communication, followed
by the circular connection, while pass-through spaces are the least desirable. It is interesting
to note that residents in Osijek rated the apartments from the socialist era the highest. This
can be linked to the Czech study, which showed that residents rated the floor plan of the
socialist prefabricated apartment with a corridor connecting all rooms better than newer
apartments [55]. In contrast to the Czech respondents, Osijek residents did not prefer the
central corridor as the main means of communication within the apartment, but the apart-
ments received a high score based on other spatial characteristics such as private outdoor
space and two-sided orientation. The apartments in the sample that were rated lowest by
the residents are mostly organised around a central corridor; they do not have a balcony
or a two-sided orientation that would allow cross-ventilation of the apartment. This, and
the fact that best rated apartments have two-sided orientation shows the importance of
cross-ventilation for the residents of Osijek.

Comparing the results of the study with existing research findings, we can conclude
that residents’ preferences vary depending on the country, climate and culture in which
they live. In future studies, the personal characteristics of residents, such as age and
gender, income, education and family structure, must be considered in order to obtain more
precise information about residents’ preferences with regard to the spatial characteristics of
the apartment.

In this paper, 126 apartment floor plans ranging in size from a studio to a 4.5-room
apartment were analysed using the previously developed HQAM [14]. The results are
presented separately by residents and architects, according to the highest to the lowest
ratings and the average ratings by year of construction of the apartment (five periods of
housing policy), location in the city (7 districts) and number of rooms. The 10 highest
and lowest-rated apartments and the 10 highest and lowest-rated two-room apartments
were singled out for both residents and architects. Two-room apartments were selected
because the results can be best compared due to the fact they are most represented in the
sample (N = 57) as well as being the most represented apartments in the housing stock
of the city of Osijek [12]. The results show that the average rating of the residents (AR:
61.82) for the whole sample is higher than the rating of the architects (AR: 51.89). The
same trend can be seen in the ratings, both for the entire sample and for the two-room
apartments. This can be attributed to residents rating the apartments based on what they
know rather than the contemporary housing design aspirations that architects find desirable
and apply in their practice, which are more in line with contemporary housing aspirations
and needs. For example, the arrangement of the kitchen and living room in separate
rooms is a feature of 66 apartments that are favoured by the residents, while the architects
prefer these two functions in the same space, which is only found in 17 apartments. This
characteristic of the apartment is directly related to the organisation of the dining area,
which residents believe should be located in the kitchen and architects believe should
be located in the living room. In the sample, the dining area is located in the kitchen in
89 out of 126 apartments, while in 27 apartments, it is located in the living room. It is
interesting to note that the residents indicated that an apartment should not have more
than one storage room, while the architects consider this feature desirable, and only three
apartments have it.

4.1. Residents and Architects Ratings of the Entire Sample

Residents gave the best average rating to apartments built before 1945 (AR: 68.05), but
none of these apartments is among the 10 best-rated apartments. Apartments built before
1945 achieved the highest average rating because all apartments have an outdoor area and
an additional toilet, almost all rooms exceed the minimum dimensions (the exceptions
are some half rooms and kitchens), all apartments have a kitchen and a bathroom with
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a window, as well as a two-sided orientation. In most cases, the kitchen (which is also
the dining room) and living room are separate rooms; in most apartments, the loggia or
balcony is accessible from the living room, and all apartments are adaptable.

According to residents, apartments built after 1991 have the lowest average rating
of all apartments in relation to their year of construction (AR: 59.12). The reason for this
is that not a single apartment built after 1991 has an additional toilet, almost all kitchens
are smaller than the minimum dimensions defined by the residents, 50% of the kitchens
and none of the bathrooms have windows, and 50% of the apartments do not have a
two-sided orientation. Although residents want an apartment with a central living room,
they want the kitchen to be separated from it in a separate room (which is not the case
in any apartment). In 66.67% of apartments with rooms, the rooms are accessed via the
living room, i.e., the sleeping area is not separated from the rest of the apartment by a
separate hallway.

According to the architects, most of the apartments in the top 10 highest-rated apart-
ments were built between 1976 and 1991, which is also the period with the highest average
apartment rating (AR: 56.38). The apartments receive the highest ratings due to the fact
that almost all of them have an outdoor area and a window in the kitchen and that in most
apartments, the outdoor area is accessible from the living room, the kitchen and living room
are connected by a door (which is a medium-important option), most of the rooms have
desirable dimensions and orientations, and most of the bathrooms do not have windows.
Of the 10 worst-rated apartments, according to the architects, half of them is also from the
worst-rated period of housing policy (1960 and 1975), with an average rating of 48.69.

Among both residents and architects, the apartments in the Novi grad district received
the best average ratings (residents AR: 65.13, architects AR: 55.13), while the apartments
in the Jug II district received the worst average rating (residents AR: 54.64, architects AR:
43.55). The apartments in Novi grad have the highest ratings because it is important for
both residents and architects that the apartments have an outdoor area, a window in the
kitchen, only in one of the apartments is the bedroom accessed through the living room,
outdoor areas are accessed through the living room, and 50% of apartments are adaptable.
In this district, most apartments (13) are organised by zones, with a circular connection or
around a central living room, which is a more important characteristic for both residents
and architects than the organisation of the apartment around a central corridor, which is
the case in 92 apartments or 73% of the apartments in the sample. The apartments in the
Jug II district achieve the lowest average rating because half of the apartments have no
outdoor space, almost all have no additional toilet, more than half of the apartments 2 R
and larger do not have two-sided orientation, most are organised around a corridor, in
almost half of the 2 R and larger apartments the rooms are entered through the living room,
i.e., their sleeping area is not separated from the rest of the apartment, and no apartment
larger than 1 R is adaptable.

The ratings of the apartments according to the number of rooms, i.e., according to
the size of the apartments by the residents and by the architects, are different. While
the residents’ average rating is highest for 3.5 R apartments (AR: 68.83), the architects’
average rating is highest for 4.5 R apartments (AR: 60.40). Residents and architects gave
the lowest average rating for 1.5 R apartments, with residents giving 57.08 and architects
44.58. It is interesting to note that architects rated studio apartments better (AR: 51.46) than
one-bedroom apartments (AR: 47.22) and two-room apartments (AR: 50.84). It can be seen
from both the residents’ and the architect’s ratings that apartments larger than 2 R are rated
better than apartments with two or fewer rooms. The reason why larger apartments are,
on average, better rated can be attributed to the fact that more factors are being scored,
meaning that a lower score on a certain characteristic will have a smaller impact on the
overall score of the apartment. For this reason, it is best to compare apartments by size.
As there are few apartments of a particular size in the sample (four apartment sizes have
less than 10 apartments in the sample), only 2 R apartments were looked at in more detail.
These apartments make up 45.24% of the sample.
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4.2. Best-Rated Apartments in the Sample

Among the top 10 apartments rated by residents, most of them were built in the period
of the market economy (1976–1991), and most of them are 2.5 R (N = 3) and 3 R (N = 3),
and half of them are located in Novi grad. All of these apartments have an outdoor area, a
storage room, no ceiling higher than 3 m, a window in the kitchen, two-sided orientation;
none of the bedrooms are entered directly from the living room, one bedroom has an
undesirable orientation (west), only one kitchen is below the minimum area, in 9 out of
10 apartments out door is accessed from living room, 8 out of 10 apartments are adaptable,
and the same number of apartments have a living room and a kitchen in separate rooms.
The apartment with the highest rating in the sample, according to resident opinion, is a
three-room apartment in Sjenjak, Novi grad from 1981 with a rating of 85.42. The apartment
lost points because there is no window in the bathroom, the living room faces west, it
has a dining area in the dining room and is organized around a circular connection as
opposed to the desirable central living room. An anomaly among the top 10 highest-rated
apartments is the 1 R in seventh place from Vijenac Petrova (Retfala) from 1978 with a
rating of 77.00, which lost the most points because of the undesirable orientation of the
kitchen, the spatial organisation around the hallway, the bathroom without a window and
because it is not adaptable.

The architects rated four 2 R apartments, two 2.5 R apartments, three 3 R apartments
and one 3.5 R apartment as the best. As many as 7 of the 10 best-rated apartments are
located in Novi grad. The apartments received high ratings because all of them have
outdoor space, ceiling heights of up to 3 m, all but one half room are desirable dimensions,
they have windows in the kitchen, they are all adaptable, most of them have outdoor
areas accessible from the living room, only one apartment does not have a sleeping area
separated by a hallway, most of the apartments are either divided into zones (N = 3) or
have a circular connection (N = 4). According to the architects, the apartment in Sjenjak in
the Novi grad district from 1974 was rated the best, with a rating of 78.45. The apartment
lost points because it does not have an additional toilet and storage room, the orientation
of the rooms is unfavourable, and the kitchen is not part of the living room.

Among the 10 best-rated apartments from the point of view of residents and architects,
there are six of the same apartment layouts. The apartments received a high rating because
they have the same characteristics, which are important to both residents and architects.
Apartments are rated higher by the residents because their bathroom has a window, because
they do not have more storage space, because more rooms have a desirable orientation
and because the kitchen and living room are separate rooms. Interestingly, half of the
apartments have a dining area in the dining room, which was defined by both residents
and architects as the least desirable characteristics regarding the positioning of the dining
table and where the apartments lost points.

4.3. Lowest Rated Apartments in the Sample

Seven of the ten worst-rated apartments from the residents’ point of view are 2 R
apartments, most of them in Jug II (N = 4), two each in Gornji grad, Novi grad and Tvrd̄a.
The apartments lost points because none of them have an outdoor area and a window in
the bathroom, all kitchens are small, 6 out of 10 kitchens and most bedrooms have a less
desirable orientation, 9 out of 10 apartments are organised around the hallway, only half of
them have two-sided orientation, and only two apartments are adaptable. The worst-rated
apartment, which is also the worst-rated 2 R apartment in the sample, is an apartment
from Drvljanik (Tvrd̄a), built in 1965. The apartment has a rating of 39.58. The apartment
received the points only because it has a room with desirable dimensions, its kitchen and
bedroom have the most desirable orientation (east), the bedroom is not entered through the
living room, and it is adaptable. Among the lowest rated apartments is also a 3 R apartment
from the same neighbourhood, which achieved a rating of 49.39; it is an apartment that has
no loggia, an additional toilet, a kitchen with desirable dimensions, in which the bathroom
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has no window, the apartment is organised around a hallway and its dining room is not
separated from the living room.

According to the architects, the worst-rated apartments were built between 1961 and
1970, and 6 out of 10 are 1 R. What all 10 apartments have in common is that none of them
have extra storage space, an outdoor area, an extra toilet, all kitchens are of small size,
the kitchens and a living room are in a separate room. In addition, only three apartments
have a two-sided orientation, only one is not organized around the corridor, and 9 out
of 10 apartments have a dining room in the kitchen. The worst-rated apartment is the
apartment in Jug II, built in 1966, which received a rating of 29.03 only because its living
room and kitchen are separate rooms, it has a ceiling height of less than 3 m, a window in
the kitchen, two-sided orientation, and a room and a living room of desirable dimensions.

Among the 10 lowest-rated apartments, according to the residents and the architects,
there are six of the same apartment layouts, specifically two 1 R and four 2 R apartments.
It is interesting to note that the other four apartments rated worst by the architects were
1 S apartments, while the residents rated two 2 R, one 1 R and one 3 R apartment as the
worst. All of the apartments lost the points both in resident and architect ratings because
the kitchen with dining area is smaller than desirable because they are organised around
the hallway and because a large portion of the rooms are entered through the living room,
meaning that the sleeping area is not separated from the rest of the apartment by a hallway,
and because they are not adaptable.

4.4. Highest Rated Two-Room Apartments

According to the residents, the 10 best 2 R apartments earned high marks mainly
because they all have a window in the kitchen and no more than one storage room, a
ceiling height of more than 3 m, and most of the rooms have the desired dimensions and
orientations; only one out of 10 apartments is unilaterally oriented, it also has no outdoor
area and only in one apartment is the bedroom entered through the living room. The
apartment rated best by residents is located in Sjenjak, Novi grad, and has a rating of
84.31. It lost points for the fact that it has no window in the bathroom, the living room is to
the west, it has a separate dining room, and it has a circular connection instead of being
organised around the central living room.

Of the 10 best-rated 2 R apartments, according to the architects, five were built between
1976 and 1991, the period with the highest average rating according to the architects,
and four apartments are located in the Novi grad district, which, according to architects
and residents, is the district with the highest average rating. These apartments have an
outdoor area, all bedrooms, living rooms and kitchens with dining rooms have a desirable
number of square metres and most spaces have a desirable orientation. In addition, only
one apartment does not have a window in the kitchen, one has an entrance to the rooms
through the living room, two have a one-sided orientation, and in two, there is no access to
the outdoor space from the living room, 50% of apartments have a dining area in the living
room and most of them are adaptable. The highest-rated 2 R apartment is located in Sjenjak
(Novi grad); it was built in 1981 and achieved a rating of 77.08 (the same apartment was also
rated highest by the residents). The apartment lost points because there is no additional
storage, it has a living room on the west, the living room and kitchen are separate rooms,
and dining table is located in the dining room.

The apartments rated best by the residents were all built during socialism, while
among the 10 best apartments, according to the architects, two apartments were built in
2006. The best apartments, according to both residents and architects, are located in the
same districts: Novi grad, Gornji grad, the Tvrd̄a and Retfala. The best-rated two-bedroom
apartment, according to both residents and architects, is the same apartment from Sjenjak,
Novi grad, built in 1981. The apartment achieved the highest rating both from residents
and architects because it has an outdoor area, an additional toilet, a large enough living
room, a favourable orientation of both rooms and kitchen, a window in the kitchen, a
two-sided orientation, a connection between the living room and outdoor space, bedroom
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separated from the living room by a separate hallway and is adaptable. The residents’
rating is slightly higher because the apartment has no extra storage space, as the kitchen
and bedroom are separate.

4.5. Lowest Rated Two-Room Apartments

Although the period of housing construction after 1991 received the lowest average
apartment rating, there is only one 2 R apartment from this period among the 10 lowest-
rated apartments. The worst-rated 2 R apartment is also the worst-rated apartment by
residents in the entire sample. The 2 R apartments received the lowest ratings because none
of them have an additional toilet, they are all organised around a central corridor, only one
apartment has a loggia, most of the bedrooms are on less desirable orientations, 8 out of
10 kitchens have no windows, 60% of them do not have two-side orientation, not a single
one has a sleeping area organised around separate hallway, and only three apartments
are adaptable.

Of the 10 worst-rated 2 R apartments, according to the architects, 9 were built in the
second period of the socialist housing policy (1961–1975). As with the residents’ ratings,
the worst-rated 2 R apartment is also the worst-rated apartment in the entire sample. The
10 worst-rated apartments are characterised by the lack of additional storage space and an
extra toilet. The apartments are arranged around the hallway; they do not have a separate
sleeping area, and only one of them has an outdoor area and is adaptable.

The greatest agreement between the opinions of residents and architects can be found
in the assessment of the worst two-room apartments. Seven out of ten apartments are on
the list by both residents and architects. The apartments scored most of the points on the
sufficient space of the living rooms and bedrooms and the fact that most kitchens have a
window. Ratings are higher by residents because apartments have no additional storage
space and a dining room in the kitchen that is separate from the living room.

4.6. Most Important Differences in Apartment Ratings

Residents and architects differently rated all apartments, and it must be noted that
residents’ rates are higher than architects, on average by 9.95 points. The differences in
ratings for each individual layout vary from 0.24 to 27 points. Differences in the rankings
between different time periods are decreasing from the pre-socialist period, when the
average difference between the ratings was 14.86 points, to the post-1991 construction
period when the average difference between the ratings was 4.68 points. The difference
in points between these two periods is due to the fact that the apartments have desirable
features for residents: separation of the kitchen and dining room from the living room and
the ability to ventilate the bathroom. And because of these very characteristics, they lost
points in the architects’ ratings. The apartments built after 1991 have the lowest difference
in the ratings of residents and architects because most of them are organised around a
central living room, which is one of the three best spatial organizations for both residents
and architects, and the architects’ rating is higher because the apartments have living rooms
with a kitchen, which residents do not prefer.

Although the vast majority of the apartments were rated higher by the residents than
by the architects, nine apartments have a higher rating by the architects, and six of them
were built in the period between 1960 and 1975 (the best period of housing policy according
to the architects). The reason for this is because five out of six apartments have the kitchen
and dining table within the living room while all other characteristics received similar
points both from residents and architects.

The biggest difference in points and ranking is in the apartment, which was ranked
10th by the architects (3 R, Vijenac Augusta Cesarca, 1962, AR: 66.35) and 84th (AR: 51.54) by
the residents. This is because this apartment has extra storage space, a bathroom without
windows, each room with the architect’s most desirable orientation and a kitchen and
dining area as part of the living room, while residents have opposing opinions about these
characteristics, so the rating of the apartment was much lower.
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The apartment, which is ranked best by the architects (3 R, Sjenjak, 1974), is also in the
top 10, more precisely in ninth place according to the residents. The apartment is highly
rated by both residents and architects because it fully meets certain characteristics that are
common to both residents and architects and because it has a moderately desirable variant
of the spatial characteristic for other characteristics (for example, kitchen and living room
connected by doors).

5. Conclusions

In comparison to previous studies that dealt with the assessment of the quality of
housing from the perspective of different participants in the design or construction process
or of the residents and which addressed only a few questions from different dimensions of
the assessment of housing, this paper has a detailed examination of one of the dimensions:
apartment dimension through its spatial characteristics.

The apartments achieved different ratings based on the fact that residents and archi-
tects have different views on additional storage space, the presence of a window in the
bathroom, the square footage of the living and half-rooms, the orientation of the living
rooms and kitchens and the differently arranged preferences for the spatial organisation of
the apartment, the connection between the kitchen and living room and the location of the
dining table.

Apartments are, on average, rated higher by residents because apartments are more in
line with their stated preferences. This might suggest that residents rate apartments based
on their knowledge gained from living in similar apartments to the ones in the sample,
while architects are much more critical of the extent to which the current housing stock
meets modern housing needs. The attitudes of the residents are shaped by their experiences.
It is, therefore, to be expected that they view the spaces they live in as good or, at worst,
acceptable and on the basis of that experience, they evaluate other apartments. This is
shown by the fact that they rate the newest apartments within the sample with the lowest
average rating in the entire sample, in contrast to the architects who view this period of
housing construction to be the best among the three main housing policy periods.

The limitations of the research are as follows: (1) The importance of all five criteria
categories is 20% in order to make the ratings of architects and residents more comparable,
but a more realistic situation would result if the individual categories were included in
the calculation with different percentages. For the architects, this is still possible with the
paired comparison analysis through interviews, but for the residents, from whom we need
more responses for the sample to be relevant, this method is tiring and time-consuming
and would lead to many people dropping out of the survey. This problem could perhaps be
solved by including a question in the survey where residents can define the importance of
each criteria category using a Likert-type question and obtaining relevant data based on the
number of respondents. (2) The sample was based on the representation of characteristic
apartments in the city, which resulted in a smaller number of apartments of a certain size
in the sample (S, 1.5 R, 3.5 R and 4.5 R). (3) The model is also limited to the assessment
of only one outdoor space, whereby in the case of several outdoor spaces in apartments,
the most favourable connection to the interior was always taken, but additional balconies
were evaluated neither positively nor negatively. In the case of a lack of outdoor space,
the apartments are disadvantaged by two criteria categories (ar—additional rooms/spaces
and ci—circulation). (4) The apartment ratings are defined on the basis of the average
or majority opinion of architects and residents (depending on the type of question in the
survey); in order to obtain even more precise ratings, the socio-economic characteristics of
the residents should be taken into account in future studies. (5) The study was conducted
at a local level (in the neighbourhoods of a single city), so the specificity of the location
could affect the results, which is why it is necessary to include residents of other locations
in future studies.

As the research progresses, it is planned to expand the criteria by which the apartments
are evaluated to include additional categories and criteria that will include quality criteria
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for other non-spatial characteristics of the apartment itself, as well as criteria for evaluating
the building, location, and other socioeconomic characteristics of housing quality in apart-
ment buildings. Future research should also examine certain opinions of residents, such
as opinions about the spatial organisation of the apartment through a central living room
(open floor plan in which there is both a dining room and a kitchen), because in another
question, they indicated that they prefer to eat in the kitchen, and the kitchen is separate
from the living room. It is not clear whether there was any confusion, as the questionnaires
given to the residents included floor plans that depicted the terminology. Future studies
should take into consideration the socio-economic characteristics of residents and residents
from other locations to gain more accurate insights into residents’ opinions and preferences.

Ratings defined in research for individual apartments and apartments according to
neighbourhood, age and size of apartment can be used by residents when deciding which
particular apartment to buy. For architects, the results could provide information on the
direction in which the refurbishment of individual apartments should take place and also
serve as a guideline for architects when designing apartments. Developers could also make
practical use of the model to offer those types of apartments with spatial characteristics
favourable to their potential customers, given how understanding users’ preferences can
decrease uncertainty in the development of new building designs for unknown end users
and increase users’ satisfaction.

Finally, since HQAM can reflect the opinions of both architects and residents, architects
and decision-makers can derive design guidelines that should be made mandatory, such as
the two-sided orientation of apartments with two or more rooms, mandatory inclusion of
the apartment’s outdoor space in the form of a loggia or balcony, regardless of the size of
the apartment, designing kitchens with a window that provides light and ventilation, etc.
to create standards that define the minimum requirements that a particular apartment must
meet in order for the resident to receive a certain quality of living. Those design guidelines
could include other aspects of quality of living, such as building quality, location, indoor
comfort, etc., which are out of the scope of this research.

Therefore, it is recommended that architects, housing developers and policy makers
take these apartment characteristics into account when planning new apartment building
housing stock.

In the end, it can be concluded that there are varying opinions on what are the best
spatial characteristics of an apartment. It would be worth noting why the residents have
different opinions of architects and would their opinions change if presented with reasoning
for an apartment having extra storage, different orientations, etc. But, for the most part,
the differences are not significant enough to warrant a systematic redesign of the design
principles of residential buildings, but to see whether there is some middle ground to
be found and to listen to what the end users of the apartments might prefer and for
what reason.
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