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ABSTrACT. The development of suburban residential areas influences the increasingly growing 
disparities between residential areas of a local municipal network. Real positive indicator values of 
settlements are usually used by planners to characterise the residential quality of a suburban settle-

ment and to decide on its future development. These values frequently differ from choices made by 
urban residents on living under conditions of such interpretive suburban residential quality. It is the 
essence of spontaneous development in suburbs. This article aims to devise an integrated evaluation 

instrument that combines the objective and subjective evaluation of the quality indices of suburban 
residential environment. It introduces the following topics: (1) the identification of subjective and ob-

jective indices of the suburban residential environment; (2) development of the previous conceptual 
model of subjectively and objectively integrated quality indices used for the assessment of the suburban 
residential environment, and (3) comparison of suburban settlements by the existing conditions of the 
residential quality and the quality of the residential environment expected by potential residents. This 
piece of work is a part of a wider research.
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1. INTrODUCTION

The outcome of urban–rural interaction in subur-

ban territories depends on the functioning of the 

urban system and the scope of development (Collis 
et al. 2010). Problems arising in the urban sys-

tem are taken over by adjacent rural territories 
(Phelps 2010; Ewing, Cervero 2010; Modarres, 
Kirby 2010; Forsyth 2012). The latter suffer more 
because of the significance of the city’s impact. The 
article considers the aims of the investigation and 

focuses on the outcome of urban–rural interaction. 

In other words, it investigates the residential envi-
ronment (natural and anthropogenic) of suburban 
and rural areas and its quality. It is the essence of 
spontaneous development in suburbs.

Researchers are encouraged to start an inte-

grated assessment of the quality of the residential 
environment to satisfy the needs of all stakehold-

ers comprehensively and collectively (Kaklauskas, 
Zavadskas 2009).

The main objective of this research is to com-

pare selected indicators by two aspects: potential 
residents and urban planners. Real positive indi-

cator values of settlements are usually used by 
planners to characterise the residential quality of 
a suburban settlement and to decide on its future 

development. The values frequently differ from 
choices made by urban residents on living under 
conditions of such interpretive suburban residen-

tial quality. It is the essence of spontaneous devel-
opment in suburbs.

Consequently, it is important not to use a lot of 
indicators but to combine two important opinions. 
A method should be found for generalisation of the 

concept of the suburban residential quality. This 
method should be used for the purpose of rational 

planning. This article aims to devise an integrated 

evaluation instrument that combines the objective 

and subjective assessment of the quality indices of 
the residential environment.
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Scientific insights into the concept of quality and 
assessment methods of the suburban residential 

environment were used to establish the conceptu-

al model of subjectively and objectively integrated 
assessment of the quality indices of the suburban 
residential environment. A reliable result should 

provide the sequence of integrally-based priority 
significances of suburban residential environment 
indices. The use of this integrated sequence in fur-

ther research could help to compare suburban set-

tlements by existing conditions of the residential 
quality and the quality of residential environment 
expected by potential residents. Such comparison 
of suburban settlements could be a significant tool 
for the control of suburban development.

Vilnius was used as a case to clarify the as-

sessment model and to show a difference between 
objective and subjective assessment of residential 

quality. also, the case was used to substantiate the 
importance of objective and subjective assessment 

of residential quality before using it in practice.

2. INSIghTS ON QUALITY Of ThE 

SUBUrBAN rESIDENTIAL ENVIrONmENT

There is no clear definition of the residential en-

vironment in the scientific literature. The notion 
of the residential environment complies best with 
the notion of the built environment which was in-

troduced 40 years ago in foreign scientific litera-

ture. The latter originated from anthropogenic and 

human behaviour studies, which aimed to explain 
the impact of the environment on the individual 

and social behaviour of people (Rapoport 1976). 
later, the notion of the residential environment 
was defined as the result of the building process 
(lawrence, low 1990). Then it was specified as 

man-made surroundings that provide the setting 

for human activity, ranging in scale from personal 

shelter to neighbourhoods to the large-scale civic 

surroundings (Moffatt, Kohler 2008).
lithuanian researchers regard the urban en-

vironment as a constituent of the entire urban 

system. The environment consists of natural and 
anthropogenic endogenous environment, where a 
majority of sustainable urban processes take place, 
and the exogenous environment, without which 
the existence of the city is practically impossible 
(Juškevičius, Burinskienė 2007). The residential 
environment is defined as a part of the total en-

vironmental system, which interacts through the 
relationship between the society, economic de-

velopment and human intelligence (Burinskienė, 
Rudzkienė 2007). Such explanation of the notion of 

the environment in the system of urban territories 
enables us to compare notions of the residential en-

vironment and the urban environment. The latter 

is described by researchers as an integrated, so-

cial, cultural space connecting a relatively compact 
group of residents (Tupėnaitė et al. 2010).

Such explanation of the notions and their com-

parison enables us to understand that both natu-

ral and artificial endogenous and exogenous types 
of the urban environment are the indispensable 

elements of the environment as a system. Besides, 
their quality impacts on the inhabitants and the 
city as well as residential areas within the city’s 
zone of influence (suburbs).

The quality of the environment depends on 
various components of a specific sector. Each com-

ponent (built environment, infrastructure, nature, 
and other facilities of the social, physical and 
economic environment) has a special character-

istic and a value of quality. Most of the existing 
concepts in the field of residential environment 
quality are related to the quality of life concepts. 
They find their origin in the research of health, 
safety, well-being, residential satisfaction and ur-

ban physical environment (Van Kamp et al. 2003). 
Quality of life is often equated with well-being. It 
is amenable to both objective and subjective as-

sessment and analysis (Helburn 1982; Beesley, 
Russwurm 1989; Felce 1997; Prutkin, Feinstein 
2002; gifford 2002; Bonaiuto 2004; Frey, Stutzer 
2005). There is no complete agreement on what 
describes “good” quality of life. a good quality en-

vironment gives a sense of welfare and satisfaction 
to inhabitants by physical, social or symbolic char-

acteristics (Marans, Couper 2000; olsen, Merwin 
1977). It has been observed that “what contributes 
to the quality of life of people is ultimately deter-

mined by them, and also that people’s notion of 
quality of life is thoroughly infused with normative 
values concerning what is good and right in life”.

Therefore, every study on the quality of life of 
any people should be based on their conception of 
good life. There are two main ways of conceptualiz-

ing quality of life: real conditions of life (objective) 
and experience of life (subjective).

objective measures include using original ex-

isting data and expert judgements. They can be 
useful when validating subjective measures (Van 
Kamp et al. 2003). However, a considerable disa-

greement was detected between assessment of 
experts (e.g. planners) and individuals (lansing, 
Marans 1969; Steg et al. 2007; Fawcett et al. 2008).

Experts (e.g. urban planners) tend to overes-

timate what is important to the general public 
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of experts and underestimate the importance of 
individual resident factors (Perlavičiūtė, Steg 
2012). Therefore, objective measurements alone 
do not provide a comprehensive understanding of 

how residents experience their environments and 
should be complemented by subjective measures 
(Marans 2003). objective appraisals of the qual-
ity of life typically focus on levels of provision of 
basic human needs, such as housing, healthcare, 

education, community safety, and transportation 
(Dasgupta, Weale 1992).

subjective measures are based on resident per-

ceptions of their residential environments. This in-

formation can be acquired by asking participants 
to assess the quality characteristics of their neigh-

bourhood (amerigo, aragones 1997; Van Poll 1997; 
Bonaiuto et al. 2006; Fornara et al. 2010). Based 
on the Van Poll’s research, the quality of the resi-
dential environment is a subjective value concept. 

This value is defined by the value of “residential 
environmental quality” which contains such essen-

tial characteristics as individual resident’s satis-

faction with their house, neighbourhood and neigh-

bours. accordingly, the total subjective value of the 
quality of the residential environment is equal to 
the sum assessments of characteristics and com-

ponents of the environment (Van Poll 1997). The 
residential quality perceived by residents defines 
residential well-being than merely objective indi-
cators of neighbourhood conditions.

Environmental quality is an assessment of 
the environment in connection with one or more 
aspects, requirements or for any human need or 
desire (Johnson et al. 1997). Many researches 
were made in the field of assessment of the envi-
ronmental quality (amerigo, aragones 1997; adri-
aanse 2007; Erdogan et al. 2007; Vera-Toscano, 
alteca-amestoy 2008; James 2008). Some of these 
researches considered subjective aspects of quality 
and especially the satisfaction of residents, others 
studied objective aspects. Also, attempts have been 

made to combine objective and subjective aspects 

of the residential environment quality. However, 
no integrated system for the assessment of envi-
ronmental quality in local areas was suggested.

Most of the existing approaches to the quality of 
the residential environment emphasise subjective 

and objective characteristics. Census data on ob-

jective variables are readily available in a spatially 
aggregated form. They can be combined in compos-

ite indices using various weighting schemes. The 
subjective evaluation of the quality of life is more 
difficult and expensive. It requires a questionnaire 
survey of individual respondents on their satisfac-

tion with various aspects (‘domains’) of their life 
and their life in general (andrews, Withey 1976; 
Chamberlain 1985; Diener, lucas 2000).

3. CONCEPTUAL mODEL Of 

SUBJECTIVELY AND OBJECTIVELY 

INTEgrATED ASSESSmENT Of ThE 

QUALITY INDICES Of ThE SUBUrBAN 

rESIDENTIAL ENVIrONmENT

Methods, which mostly support subjective or ob-

jective evaluation of quality in the field of urban 
planning, contain hierarchical multiple regression, 

multi-attribute utility, expert system (Kauko 2007), 
conjoint analysis (Van Poll 1997), confirmatory fac-

tor analysis (Costello, osborne 2005; Kline 2005) 
and multi-criteria evaluation methods. Recently, 
multi-criteria evaluation methods have been wide-

ly employed in both theoretical investigation and 
solution of practical tasks (Saaty 1980; Hwang, 
yoon 1981; Hwang, lin 1987; Figueira et al. 
2005; Podvezko, Podvezko 2010; Podvezko 2011; 
ginevičius et al. 2012; ginevičius, Podvezko 2013; 
yazdani-Chamzini 2014). a multi-criteria evalua-

tion method may be used to assess the structure 
of criteria values, i.e. the real dominant degree of 

each index. These will be objective weights of in-

dices determined by the method of entropy, which 
enables to evaluate the real structure of an array 
of quality indices of the residential environment.

The conceptual model (Fig. 1) demonstrates 
how subjective and objective assessments could be 
combined and what results can be expected from 
this model.

Two aspects are considered in terms of the qual-
ity of the suburban residential environment: per-

ceptions of potential residents and urban planners. 

usually, urban planners evaluate the residential 
environment using extensive indicators that are 
based on existing data. attempts have been made 
to combine these aspects.

The condition of the residential environment 

could be evaluated according to the principle of 

comparing numerical values of ten physical indi-
ces usually used by planners. Therefore, the real 
dominant degree of each index will be evaluated 
additionally, based on physical values of indices. 
It will be objective weights of indices.

The expert method could be used to analyse 
the selected indicators in the subjective way. The 
source of subjective evaluation data of the residen-

tial environment could be the opinion of potential 

residents of the suburban residential environment 

(experts).
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The next ranking stage is to determine the 
significance (weights) of the applied criteria. The 
determined weights are subjective, objective and 
generalised. The entropy method evaluates the 
real structure of an array of data. generalised 
weights of objective and subjective evaluation val-
ues of residential environment indices obtained by 
multi-criteria evaluation methods enable us to de-

termine the sequence of integrally-based priority 
significances of the suburban residential environ-

ment indices.

These results of the conceptual model could 

help to compare suburban settlements by the ex-

isting conditions of the residential quality and the 
quality of the residential environment expected by 
potential residents. such comparison of suburban 

settlements could be a significant tool for the con-

trol of suburban development.

4. APPLICATION Of ThE CONCEPTUAL 

mODEL IN CASE Of ThE SUBUrBAN 

TErrITOrIES Of VILNIUS

The Vilnius District Municipality stands out in its 
regional context by disproportionally vast rural 
residential areas of neighbouring suburbs. Dis-

Fig. 1. The conceptual model of subjectively and objectively integrated assessment of quality indices of the 
suburban residential environment

 

 

 

 

 

 

 

 

 

  

 

  

 

 

 

 

 

 

 

  

 

 

The conceptual model of subjectively and 

objectively integrated assessment of the quality 

indices of the suburban residential environment

Selection of quality indices to assess the suburban 

residential environment

SUBJECTIVE ASSESSMENT

1. Selection of experts to assess suburban 

residential environment

2. Poll of expert opinions

3. Subjective rating by experts on the residential 

environment indices

4. Subjectively reasoned dominant degree of 

each 

OBJECTIVE ASSESSMENT

1. Selection of settlements located in a suburban 

city area

2. Collection of data on indices regarding the 

condition of quality of selected suburban areas

3. Objective rating of values of residential 

environment indices

INTEGRATED ASSESSMENT

Interaction of subjective and objective dominant degrees of 

quality indices of the suburban residential environment 

(generalised weights)

Integrated real structure of an array of 

quality indices of the suburban residential 

environment 

parities of the population in the residential areas 

of the district are the consequence of this territo-

rial distribution. The comparison of the data on 

the population in city and district municipalities of 
Vilnius in the beginning of 2014 with the data of 
2001 reveals a 2.3% decrease in the city and 7.4% 
increase in the district.

Internal migration of the population is related 
to the rapid growth of the housing sector and wide 
territorial sprawl into the suburban territories of 
the city. another contributor is the accelerating 
conversion of gardening allotment territories into 

fragmented residential territories with no social, 
engineering or transportation infrastructure. The 

Vilnius City Master Plan named these internal 
factors the main causes of the development of the 

city. They are the reason behind disparities in the 
quality of life among zones, residential districts 
and individual blocks of Vilnius city. They are 
in conflict with the principles of sustainable de-

velopment (Vilnius City Master Plan 2007). This 
research identified that the suburban residential 
environment is mostly influenced by city residents 
who intend to move there from their urban resi-
dential environment in the nearest.
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Vilnius suburban residential areas stand out by 
the increasing average number of inhabitants. The 

current condition of the residential environment was 
used for the conceptual application of the model.

4.1. Quality indices for the assessment of 

the suburban residential environment

Ten indices were selected based on the previous 
research (Burinskienė et al. 2013; lazauskaitė 
et al. 2014), the explanation of the notion of the 
residential environment and the surveyed physical 
and functional elements, which may positively and 
negatively impact on the quality of the suburban 
residential environment. The indices were used 
later when evaluating the quality of the residen-

tial environment in suburbs. The selected indices 

include: affordability of plots of land, affordability 
of housing, availability of dwelling with engineer-

ing networks, development of a communication 
system, number of companies providing various 
services, density of population, commuting time, 
distance to the city centre, area of green planting 
per capita, direct investment per capita.

4.2. Selection of experts to assess the 

suburban residential environment indices 

and the description of the poll process

The study conducted in Vilnius in 2005 revealed 
that the residents of the city are capable of iden-

tifying the impact of the factors of the residential 
environment. Richer, more educated and younger 
people tend to evaluate the quality of the envi-
ronment more objectively and to react more sen-

sitively to such negative factors as air pollution, 
mess, high traffic volumes, etc. This group of city 
residents tends decide faster to move from the ur-

ban environment to a more advantageous, high-

quality, more personal and larger (rural) residen-

tial space. Such residents were selected as experts 
for the research.

Experts were selected from among urban resi-
dents who intend to relocate to the suburban resi-
dential environment in the nearest future. There-

fore, experts corresponds the group of residents 
who are particularly concerned on creation of new 
suburban residential environment.

Experts had to have serious plans (should be 
searching for a lot or dwelling in a suburb) to move 
from the city to a suburban area in nearest future.

Each index of the suburban residential environ-

ment had to be evaluated, and the subjective opin-

ion expressed by no less than 7 experts. The aim of 
the expert assessment was to subjectively identify 
the most important indices. Kendall concordance 

theory provides that the number of criteria must 
be no less than seven (Kendall 1955; Podvezko 
2007). according to recommendations of research-

ers, the number of experts must be less than the 
number of indices. The degree of expert agreement 
depends on the number of criteria and does not 

depend on the number of experts (Kendall 1955; 
Podvezko 2007). Statistical hypotheses confirm 
that the concordance criteria 

2χ  have m -1 of free 

degrees, where m is the number of indices; i.e. de-

pends only on the number of criteria. Furthermore, 
it has been proved (libby, Blashfield 1978) that in 
aggregate modules of estimations by experts with 
equal weights small expert groups are as good in 
the accuracy of their decisions and estimations as 
large expert groups (Kauko 2007).

next, the article describes the poll process. 
11 experts were asked to evaluate ten suburban 
residential indices using the prepared question-

naire and considering the decision to relocate 

from the urban residential environment to a sub-

urban residential environment. The experts had 
to decide, which indices were the most significant 
for choosing the suburban residential environ-

ment. Each index was assessed by ranking, on 

Table 1. Subjective rating by experts of the residential environment indices in 2013
Expert no
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.

no Quality assessment index of the residential envi-
ronment

Rating of indices by experts

1. affordability of land plots 1 7 1 1 4 5 2 9 2 1 2

2. affordability of housing 4 4 2 7 5 6 1 10 1 2 3

3. availability of dwelling with engineering networks 5 9 7 8 2 3 4 6 4 3 8
4. Development of a communication system 2 3 6 2 3 1 5 8 5 5 1

5. number of companies providing various services 10 8 10 6 10 8 10 3 10 4 6
6. Density of population 9 10 9 9 9 10 9 1 9 6 9

7. Commuting time 6 5 3 5 1 4 8 7 8 7 5

8. Distance to the city centre 7 2 4 10 8 9 3 5 3 10 10

9. Area of green planting per capita 3 1 5 3 6 7 6 2 6 8 4

10. Direct investments per capita 8 6 8 4 7 2 7 4 7 9 7
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the scale from 1 to 10. Experts arranged the se-

lected indicators in the order of priority with the 
greatest weight (1st position) given to the most 
important indicator, and the lowest weight (10th 

position) – to the least important one. This as-

sessment by experts displayed the subjective 
preference of indices. Therefore, it can be used 

as evidence to suggest the most important qual-
ity indicators for urban residents who intend to 
relocate to the suburban residential environment 

in the nearest future.

These indicator values show the subjective con-

ception of the quality of the suburban residential 
environment. They can determine the subjective 
decision-making when choosing a suburban settle-

ment, according to its residential quality.

4.3. Selection of settlements located in 

suburbs of Vilnius

Four prospective residential areas of Vilnius Dis-

trict Municipality (avižieniai, Didžioji Riešė, Pa-

giriai, Skaidiškės) were selected for the evaluation 
of the quality of the residential environment in the 
suburbs. The four residential areas will continue 
to be exposed to the agglomeration of Vilnius city. 
These residential areas are expected to experience 
accelerated expansion and merge with minimal 
territories for agriculture (Master Plan of Vilnius 
District 2009).

The condition of the residential environment in 

the residential areas was evaluated according to 
the principle of comparing numerical values of ten 

physical indices. This principle helps to measure 
the discrepancies in the quality of the residential 
environment in residential areas that formed in 

the same zone of impact of Vilnius city. Therefore, 
it is considered objective.

5. APPLICATION Of mULTI-CrITErIA 

EVALUATION mEThODS fOr 

INTEgrATED ASSESSmENT Of  

ThE QUALITY Of SUBUrBAN 

rESIDENTIAL ENVIrONmENT INDICES

In the context of territorial planning, objective and 
subjective evaluation of the residential environ-

ment under investigation suggests the interaction 

of these factors. Methods of multi-criteria evalua-

tion were used for further integral investigation of 
the residential environment. This investigation is 

conducted to meet the needs of stakeholders com-

prehensively and collectively.

5.1. Agreement between expert ratings

The rating of indices enables us to verify the agree-

ment among expert opinions. Kendall’s coefficient 
of concordance W determines the agreement level 

(Kendall 1970; Podvezko 2007).
suppose that ike  stands for expert rating 

(data from Table 1), the sum of ranks of each 

index is 
1

r

i ik

k

e e

=

= ∑ , their mean value 1

m

i

i

e

e
m

==

∑
  

( 1,2,..., ;i m= 1,2,..., ;k r=  here m— the number of 

ranking criteria, r – number of experts), then coef-
ficient of concordance W is calculated according to 

the following formula (Kendall 1970):

( )2 2

12

–1

S
W

r m m
= . (1)

The sum of squared deviations S of ranking 

sums’ ie  deviations from the total mean e  is cal-

culated according to the following formula:

( )2

1

–

m

i

i

S e e

=

= ∑ . (2)

Table 2. Indices of the quality of the residential environment in suburban areas of Vilnius in 2013

Vilnius district residential areas in the suburbs of Vilnius

avižieniai Didžioji Riešė Skaidiškės Pagiriai

no Evaluation index of the quality of the residential envi-
ronment

numerical values of indices

1. affordability of land plots, lTl/a 11 880 10 090 2 560 3 180
2. affordability of housing, lTl/a 1 670 1 670 1 320 1 410

3. availability of dwelling with engineering networks, % 47.77 64.97 59.14 55.93

4. Development of a communication system, km/km2 1.597 1.369 2.368 1.259

5. number of companies providing various services, units 10 12 5 3

6. Density of population, no of inhab./ha 7.123 6.832 6.469 7.0471
7. Commuting time, min 17 19 20 26
8. Distance to the city centre, km. 12.4 13.6 13.8 18.0
9. area of green planting per capita, ha/1 capita 0.018 0.004 0.009 0.001

10. Direct investments per capita, lTl/1 inhab. 2 125 2 520 4 133 3451
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The level of expert agreement is not determined 
by the coefficient of concordance W, but by related 
value 2χ , which is calculated according to the fol-
lowing formula (Kendall 1970):

( )
( )

2 12
–1

1

S
Wr m

rm m
χ = =

+
.  (3)

It has been proved (Kendall 1970) that when 
calculating according to the formula (3), where 2χ  

value is higher than the critical 2
krχ  value taken 

from 2χ  distribution table with the freedom degree 
–1mν =  and the selected significance level α  is 

close to null, then the statistical hypothesis about 
expert agreement of ranks is accepted.

Based on expert ranking (Table 1), the cal-
culated coefficient of concordance is W = 0.302. 

The outcome according to the formula (3) is 2χ =

29.936, which exceeds the critical 2 16.919krχ =

value with a significance level of 0.05α =  and the 

freedom degree 10 –1 9ν = = . It shows the agree-

ment across expert rating.

5.2. Determination of index significance
The next ranking stage is to determine the sig-

nificance (weights) of the applied criteria. The 
determined weights are subjective, objective and 
generalised.

The usual practice is to use subjective weights 
of indices determined by specialists-experts for 
ranks. Many methods have been developed for the 
determination of the weights of indices when their 
significance is ranked by experts (Saaty 1980, 2005; 
Hwang, yoon 1981; ustinovichius et al. 2007; Pod-

vezko 2009; Podvezko et al. 2010; gudienė et al. 
2014; Fouladgar et al. 2012; Zavadskas et al. 2014; 

Aghdaie et al. 2013; Podvezko, Sivilevičius 2013; 
Šiožinytė, antuchevičienė 2013; Wang et al. 2013; 

Tamošaitienė, gaudutis 2013; Tamošaitienė et al. 
2013; Zolfani, Šaparauskas 2013). The general idea 
of ranking is that the most significant criterion is 

attributed the highest weight, and the calculated 
weights are usually normalised, i.e.

1

1

1

m

i=

ω =∑ . (4)

Subjective weights of criteria may be ranked by 
applying ranking outcomes. The most significant 
criterion was ranked by the least number 1 in the 
ranking table. Therefore, ranks ike  were modified 
according to the following formula:

1ik ikc m e= − −  (5)
and the most significant index (rank 1) was assigned 
the highest value, which was equal to m. Modified 
results are presented in Table 3. The sum of modi-

fied ranks was calculated in the same manner:

1

r

i ikk
c c

=
= ∑  (6)

and subjective weights of indices:

1

1

i

m

ii

c

c
=

ω =

∑
. (7)

The results are presented in Table 3.

At the moment of rating, the structure of cri-

teria values, i.e. the real dominant degree of each 

index, may be evaluated additionally based on the 
table of physical values of indices (Table 2). These 
will be objective weights of indices. The entropy 
method is known and practically applied for such 
evaluation. Entropy weights are determined as fol-
lows (Hwang, yoon 1981; ustinovičius et al. 2007):

1. Values of indices are normalised according to 

the following formula:

1

ij

ij n

ijj

r
r

r
=

=

∑
 . (8)

2. Entropy level of each index is calculated:

1

( 1 / ln ) ln

n

i ij ij

j

E n r r

=

= − ⋅∑   , (9)

=( 1,2,..., );i m  ≤ ≤0 1iE .

Table 3. Modified rating table of subjective weights

no 1 2 3 4 5 6 7 8 9 10 11 Rating sums

ci

Weights
iω

Rating

1 10 4 10 10 7 6 9 2 9 10 9 86 0.1421 1

2 7 7 9 4 6 5 10 1 10 9 8 76 0.1256 3

3 6 2 4 3 9 8 7 5 7 8 3 62 0.1025 5–6
4 9 8 5 9 8 10 6 3 6 6 10 80 0.1322 2

5 1 3 1 5 1 3 1 8 1 7 5 36 0.0595 9

6 2 1 2 2 2 1 2 10 2 5 2 31 0.0512 10

7 5 6 8 6 10 7 3 4 3 4 6 62 0.1025 5–6
8 4 9 7 1 3 2 8 6 8 1 1 50 0.0826 8
9 8 9 6 8 5 4 5 9 5 3 7 70 0.1157 4

10 3 8 3 7 4 9 4 7 4 2 4 52 0.0890 7
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3. The level of change of each index, i.e. non-
normalised values of entropy weights, is calculated:

 1i id E= −  . (10)
Entropy weights are normalised values of the 

calculated i
d :

1

i
i m

ii

d
W

d
=

=

∑
. (11)

The entropy method evaluates the real struc-

ture of an array of data.
Entropy weights, calculated according to formu-

las (8)–(11), are presented in Table 4. For compari-
son, the table presents previously calculated sub-

jective weights and generalized weights qi,, which 
were calculated according to the following formula:

1

i i
i m

ii

W
q

W
=

ω
=

∑
 . (12)

The comparative weights of indices enable to 
present the obtained results graphically (Fig. 1)

The presented graph (see Fig. 2) highlights 
the difference between subjective and objective 
weights (significance) of indices. on average, most 
of the subjective weights of indices are higher by 
three-hundredths than the objective weights of 
indices. Therefore, it could be assumed that only 
three of them (affordability of land plots; number 
of companies providing various services and area 

of green planting per capita) are less significant for 
experts (potential suburban residents) than when 
they are evaluated objectively. For example, the 
objective weight of an area of green planting per 
capita is by one-tenth higher than its subjective 
weight. This proportion is relevant when ranking 
the number of companies providing various ser-

vices, where the subjective weight of this index is 

Table 4. Weights of subjective, objective and generalised indices

1 2 3 4 5 6 7 8 9 10

subjective 

iω
0.1421 0.1256 0.1025 0.1322 0.0595 0.0512 0.1025 0.0826 0.1157 0.0890

1 3 5–6 2 9 10 5–6 8 4 7
objective  
Wi

0.3523 0.0100 0.0114 0.0613 0.2351 0.0013 0.0244 0.0195 0.2224 0.0623

1 9 8 5 2 10 6 7 3 4

generalised 
qi

0.4558 0.0114 0.0106 0.0738 0.1274 0.0006 0.0227 0.0147 0.2342 0.0488

1 8 9 4 3 10 6 7 2 5

Fig. 2. Differences between comparative weights of indices
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by two tenths lower than its objective weight. The 
greatest difference of more than two-tenths falls to 
the comparison of subjective and objective weights 
of the index of affordability of land plots. When 
ranking the affordability of land plots objectively, 
more significance is given to it than when ranking 
it subjectively.

The comparison of objective weights of indi-
ces shows the higher significance of those indices, 
which dominate in the compared residential areas. 
The generalisation of the weights of indices shows 
that objective weights of indices are closer to the 
generalised ones. a majority of indices of objec-

tive and generalised weights (affordability of land 
plots, availability of dwelling with engineering net-
works, development of a communication system, 
population density, commuting time, distance to 
the city centre, direct investments per capita) dif-
fer minimally by an average of three-thousandths. 
The most agreed objective, subjective and general-

ised weights of indices are those of the population 
density and the direct investments per capita.

6. AN INTEgrATED ArrAY Of ThE 

QUALITY INDICES Of ThE SUBUrBAN 

rESIDENTIAL ENVIrONmENT

When applying the generalised weight of an index, 
three indices – affordability of land plots, the num-

ber of companies providing various services and 

the area of green planting per capita – differed 

the most by the subjective and objective weights 
of indices, acquired a well-grounded significance. 
The weighted significance of these three indices 
enabled us to devise the following real structure 
particular to an array of quality indices of the resi-
dential environment:

1. affordability of plots of land,
2. Area of green planting per capita,

3. number of companies providing various ser-

vices,

4. Development of a communication system,
5. Direct investment per capita,
6. Commuting time,

7. Distance to the city centre,
8. affordability of housing,
9. availability of dwelling with engineering net-

works,
10. Density of population.

7. CONCLUSIONS

1. The conceptual model of subjectively and 
objectively integrated assessment of quality 

indices of the suburban residential environ-

ment was established on the basis of scien-

tific insights into the concept of quality of 
the suburban residential environment and 

assessment methods.

2. The conceptual model was based on the case 
of Vilnius. Results demonstrate the differ-

ence between used subjective and objective 
assessment of residential quality indicators.

3. In this research, urban residents who in-

tended to relocate to the suburban residential 

environment in the nearest future were iden-

tified as residents having the most influence 
on the suburban residential environment.

4. Real positive indicator values of settle-

ments are usually used by planners to char-

acterise the residential quality of a subur-

ban settlement and decide on the future of 

its development. The difference between the 
used subjective and objective assessment of 

residential quality indicators revealed that 
these values frequently differ from the choice 
of urban residents to live in such interpretive 

suburban residential quality.
5. generalised weights of the objective and 

subjective evaluation values of the residen-

tial environment indices obtained by multi-
criteria evaluation methods enable us to 

determine the sequence of integrally-based 
priority significance of the residential envi-
ronment indices.

6. In further research, the integrated se-

quence could help to compare suburban set-
tlements by the existing conditions of resi-
dential quality and the quality of the resi-
dential environment expected by potential 
residents.
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