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In this paper, an extended multi-regression model for determining strength relation among dimen-

sions of sustainable development and quality of life in section of communal services in urban areas 

is developed. The relative importance of dimensions of sustainable development is stated by pair-

wise comparison matrix. The values of dimensions of sustainable development and quality of life are 

assessed by decision makers. Judgments of decision makers are mapped into common measure-

ment scale. The weighted values of sustainable development dimensions are calculated as product 

of their weights and assessed values. The assessed values of quality life are depended variable in 

the proposed linear multi-regression model. By using standard statistical software, partial correlation 

coefficients are given. The proposed linear multi-regression model is illustrated by example with real 

life data.
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INTRODUCTION

Changes in the world, above all in the domain 
of politics, the economy, demography, and envi-
ronment, demand the continuous improvement 
of sustainable development concept. This con-
cept can be defined as development and ob-
tainment of resources to meet human needs in 
the present and for future generations to come. 
Sustainable development involves economic 
prosperity, environmental quality, social equality, 
culture, etc [14]. The sustainable development 
concept should be considered as technocratic 
concept. On other hand, the quality of life con-
cept is based on idea that in order to wish some-
thing, we have to be touched in our hearts [07]. 
According to relevant literature, the sustainable 
development can be described through many di-
mensions. In the quality of life concept, the op-
portunities are provided to meet human needs 
in the forms of built human, social, and natural 
capital. The quality of life concept includes many 
different factors. In the literature, there are many 
research studies in which dimensions and fac-
tors are described. Also, many researchers tried 

to determine the level of sustainable develop-
ment and quality of life at the level of complex 
organization systems.

Motivation for this research comes from the fact 
that there are no research papers that treat ex-
act methods in the context of the sustainable 
development and quality of life dimensions – an 
assessment of dimensions of sustainable devel-
opment, an assessment factor of quality of life 
business and their improvement. According to 
results of good practice, it is known that it is al-
most impossible to enhance all sustainable de-
velopment dimensions at the same time, having 
in mind overall complexity and definite resources 
– costs, time, human resources, etc. Enhance-
ment activities are based on the already defined 
relationship strengths among sustainable devel-
opment dimensions and quality of life in commu-
nal services sector. The sustainable development 
in different levels and different sectors may be 
described by different dimensions. The dimen-
sions of sustainable development may vary de-
pending on the standards related to considered 
sectors and treated level of consideration, etc. 
Similarity, quality of life consists of factors which 
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are defined by different aspects. It can be said 
that sustainable development dimensions and 
factors of quality of life have complex hierarchi-
cal structure and there are numerous relations 
among them. In compliance with this assump-
tion, it can be said that problem of correlations 
determination among sustainable development 
dimensions and factors of quality of life can be 
stated as a multi-regression problem.

The wider objective of this research may be in-
terpreted as an integration of the sustainable de-
velopment concept, quality of life concept, multi-
criteria optimization methods and regression 
analysis. The mentioned integration includes: 
a) presentation of a sustainable development at 
the communal services sector level as a set of 
different dimensions; b) the assessment of the 
relative importance of sustainable development 
dimensions by Analytic Hierarchy Process (AHP) 
[17]; c) definition of linear multi-regression mod-
el among sustainable development dimensions 
and quality of life; d) definition of management 
initiatives which should lead to the improvement 
of sustainable development dimensions; the or-
der of taking management initiatives is based on 
the obtained coefficient correlation values.

The main contribution of the proposed model, 
by its application, is that the strength of the con-
nections between the sustainable development 
dimensions and quality of life in communal ser-
vices sector are obtained.

This paper is organized in the following way: in 
Section 2, the brief retrospective terms such as 
sustainable development and quality of life are 
presented. In Section 3 the model which is used 
to describe relations among sustainable devel-
opment dimensions and factors of quality of life 
at the level communal services processes is 
proposed. The proposed model is illustrated by 
real life data which came from communal enter-
prises, in the section 4. Discussion of obtained 
results is predented in section 5. The conclusion 
is presented in Section 6.

EVALUATION FRAMEWORK

In this Section, the basic consideration of two 
concepts is presented. In this paper, broader 
model of sustainable development concept and 
quality of life concept integration in communal 
services sector is proposed. The proposed mod-
el is based on model which is presented in [01]. 
It is assumed that each dimension of sustainable 

development model is connected to considered 
factor of quality of life.

Sustainable development concept

Sustainable development can be defined as the 
process of meeting the needs of current and fu-
ture generations without undetermining the resil-
ience of the life-supporting properties of nature 
and integrity and security of social systems. Def-
inition of this concept which is widely used in the 
literature is presented in [11] so that “develop-
ment that is going to meet the needs of the pres-
ent so as not to jeopardize the ability of future 
generations to meet their own needs”. According 
to these definitions, sustainability means the ad-
justment of economic growth and development 
with the interests of environmental protection 
and social development. The social dimension 
of sustainability is based on the fact that equal-
ity and understanding of the interdependence of 
people within the community are the basic pre-
requisite for an acceptable quality of life, which is 
the first goal of development [15].

In the literature, different terms that are synony-
mous with dimensions of sustainable develop-
ment are frequently used, for example indica-
tors of sustainable development, performance of 
sustainable of development, etc. In this paper, 
the term sustainable development dimension 
is used and it is defined in accordance with the 
established vision, policy and objectives of sus-
tainable development [18]. These dimensions 
should refer to the degree of fulfillment of the 
established goals. There are numerous meth-
odologies which have been developed for defin-
ing and measuring of sustainable development 
deminesions. It should be noted that developed 
sustainable development dimensions at the 
communal services level should be comparable 
to dimensions of other local communities. Also, 
they allow the comparability outside the national 
borders. According to [03], in area of sustain-
able development 14 dimensions. In order to 
understand what can be expected in the future 
period in terms of quality of life in urban areas, it 
is necessary to accurately define dimensions of 
sustainable development. Respecting the qual-
ity of life, the dimensions of sustainable develop-
ment are defined: political environment, natural 
environment, social environment and economic 
environment. Each dimension has own content-
specific. Respecting the recommendations from 
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relevant literature [03], each developed sustain-
able dimension can be considered with respects 
to different aspects. For instance, activities and 
conditions aspect, sustainable problems as-
pects, scientific and technological solutions as-
pects, social, economic, political and regulatory 
solutions aspects are defined.

Quality of life concept

Quality of life is very complex and broad con-
cept. According to many researchers that quality 
of life depended on the degree of achievement 
of objectives and lifestyle at the individual level. 
The quality of life is also the level of satisfac-
tion obtained by man as a result of the consump-
tion of goods and services, leisure activities and 
benefit from material and social conditions of the 
environment [8]. It has been considered that the 
quality of life, besides the two components, in-
cluded a degree of satisfaction of financial re-
sources, such as gross domestic product (GDP) 
and environmental protection [02]. According to 
the World Health Organization (WHO), the qual-
ity of life at the individual level is defined as the 
individual perception of the position individuals 
have in their lives, respecting the culture and val-
ue system in an environment in which the individ-
uals live. It should be noted that the term quality 
of life at the individual level includes the quality 
of all life and not just some of its parts. The qual-
ity of life is defined as the subjective feeling of 
well-being and includes physical, psychological, 
social and economic dimensions [09]. Cummins 
[05] believes that there are seven dimensions of 
quality of life that should be considered: material 
well-being, health, productivity, intimacy, securi-
ty, unity and emotional well-being. Three dimen-
sions of the quality of life were defined: psycho-
logical and moral, socio-cultural and technical 
and economic. Arsovski et al. [01] suggest that 
quality of life has two components: (1) objective 
conditions which are explained as the resources 
that a person has, including the real opportuni-
ties to use these resources to meet one’s needs, 
and (2) subjective experience of one’s capabili-
ties and the fulfillment of these needs. Objective 
factors usually reflects material prosperity, social 
factors are measured by means of social servic-
es and available infrastructure, and in the frame-
work of subjective factors it shows some ephem-
eral characteristics, for example, mental feelings 
of units, satisfaction and happiness [16].

Depending on the aim and purpose of the re-
search and existing concepts, measuring the 
quality of life is different. Nowdays, there are 
two opposed concepts; one concept is based 
on scientific settings and globalism. The second 
concept takes place at high ethical cosmic civi-
lization. New knowledge and new technologies 
opened enormous possibilities for the develop-
ment of the human community [15]. The subjec-
tive and objective approach to evaluation the 
quality of life is defined in [04].

The objective approach means using the certain 
standards in order to determine the quality of life. 
For example, increasing the level of work quality 
within its safety can be achieved by implement-
ing standards such as OHSAS or ISO 22000. 
Respecting to results of good practice, the stan-
dardized management systems implemented by 
different organization systems will positively in-
fluence the people’s quality of life. The main lack 
of these standards is defined by small number 
of people and is based on their assessment of 
aspects that should be satisfied in order to sat-
isfy the needs of a great number of people. The 
subjective approach in measuring of the qual-
ity of life which includes the sense of well-being 
and personal prosperity; objective element was 
understood according to the circumstances that 
represent a good opportunity for exploitation by 
people while living their lives. It is highly defined 
by the character traits of individuals and their ex-
pectations, so the level of quality of life cannot 
be concluded based on these indicators. Diener 
and Suh [6] suggest that, at the same time, both 
concepts should be taken into consideration in 
determining the quality of life.

THE PROPOSED MODEL

The proposed model can be realized through fol-
lowing steps which are presented.

Step 1. In general, communal services is a com-
plex sector that includes: the electricity supply, 
the controlling the waste water, the water supply, 
the public transport, the stationary traffic, mainte-
nance of the existing green areas in the city, etc. 
Formally, sustainable development of commu-
nal services in urban areas is presented by set 

. The total number of elements is 
denoted as I. The i, i=1,..,I is index of sustainable 
development dimension. In this paper, sustain-
able development of communal services is pre-
sented through its crucial dimensions: political 
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environment, natural environment, social environ-
ment, and economic environment. These dimen-
sions of sustainable development in communal 
services sector are further concisely explained. 
Political environment presents political stabil-
ity which is determined based on the number of 
adverse events that occurred in a period of one 
year. Natural environment values should be de-
scribed as material well-being of customers. The 
social environment values are determined by sat-
isfaction with the work of the Church community, 
the existence of sports and cultural events and 
the recreation facilities. Economic environment 
values depend on the level of income per family 
member and the value of inflation level in certain 
period.

Step 2. The big population growth in cities leads 
to an increase of significance of the evaluation 
problem and management of quality of life in cit-
ies. The quality of life is a multidimensional con-
cept that includes physical, emotional, mental, 
behavioral and social components [12]. If the 
quality of life is viewed from different dimensions, 
all these dimensions must be considered at the 
same time [10]. The main problem in evaluating 
and determining the quality of life is the existence 
of many definitions according to which the evalu-
ation of the life quality is determined. Depending 
on the aim and purpose of the research, mea-
suring the quality of life is different. In this paper, 
the quality of life value at the individual level is 
assessed by customers respecting the following 
definition: Quality of life is defined as the interac-
tion of human needs and the subjective percep-
tion of their fulfillment, mediated by the opportu-
nities available to meet the needs [01].

Step 3. The rating of the quality of life is given 
by survey. Respondents were citizens who are 
between 18 to 70 years old. Some of them are 
employed, students, retired and unemployed 
people. A set of citizens who participated in the 
survey is determined in a random manner with-
out repeating. They were previously informed 
about the purpose and the content of the survey 
and agreed to participate in the research. For-
mally, they can be presented by set of indices 

. The total number of customers 
is denoted as E. The index of customer is de-
noted as e, e=1,..,E.

Step 4. Rating of the relative importance of sus-
tainable development dimensions is performed 
by local government body. It bases its assess-

ment on results of good practice in big cities of 
developed countries. Assessments of decision 
maker and customers are mapped into com-
mon measurement scales. The value 1, i.e. the 
value 9 denotes that the relative importance of 
domain x

i 
= 1,..,I over x

i’
,i’ = 1,..,I;  is equal, 

i.e. extremely important, respectively. Similarity, 
values of sustainable development dimensions 
and quality of life should be explanted.

Step 5. It can be considered that discussed sus-
tainable development dimensions don’t have 
the same relative importance and as such can 
be set by using the comparison matrix pairs of 
relative importance. The elements of this ma-
trix can be defined as the relative importance of 
the sustainable development domain x

i
,i = 1,..,I  

towards the sustainable development domain 
x

i’
,i’ = 1,..,I; . The relative importance of 

each pair of discussed sustainable development 
dimensions is carried out by decision makers 
who come from local governments.

The pair-wise comparison matrix of the relative 
importance of sustainable development dimen-
sions which influence the life quality is positive 
and reciprocal to the main diagonal. It can be 
considered that decision maker can make mis-
takes in assessment. Therefore, it is necessary 
to determine the consistency of the assessment 
of decision maker. In the literature, there are nu-
merous methods that determine the consistency 
of assessment [17] for example: the logarithmic 
deviation, the geometric means and the eigen-
value vector. The eigenvalue vector is widely 
used in the papers that can be found in the lit-
erature. Many authors believe that it represents 
a natural measure of consistency. By applying 
the eigenvalue vector, the index of consistency 
(C.I.) is calculated according to the expression:

                         C.I.=C.R./R.I.    
Where:

C.R. is the index of consistency therefore,

is the eigenvalue of the pair-wise 

comparison matrix of the relative importance of 
the sustainable development dimensions dimen-
sion of the considered matrix is marked as n R.I. 
is an index which depends on matrix dimension. 

If C.I. is less than 0.1, it can be considered that 
errors in the assessment of decision maker are 
acceptable and do not affect the final result. Oth-
erwise, it is essential that decision maker carry 

(1)
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out re-assessment of the relative importance of 
each pair of discussed sustainable development 
dimensions.

Weights vector  of  sustainable  development  dimen-
sions  is calculated according  to the expression:

Where:
A is the pair-wise comparison matrix of the rela-
tive importance of sustainable development di-
mensions e is a unit vector.

The eigenvalue of the pair-wise compari-
son matrix of relative importance of dis-
cussed sustainable development dimensions 
is obtained by solving the matrix equation:

 

When consistency is achieved, then the weights 
vector can be represented by the matrix of columns:
 
 

Step 6. The weighted values of sustainable de-
velopment dimensions can be calculated as:
 

Where 
 is assessed value of sustainable develop-

ment domain   by customer e, i=1,..,I; e=1,..,E

Step 7. The linear multi-regression model is 
stated as:
 

Where:
a

0
, a

i
, i = 1,..,I are the coefficients of the linear 

multi-regression model

Step 8. By using the SPSS v21 IBM statistical 
software, the linear dependence between sus-
tainable development dimensions and quality 
of life is given. Also, strength of the correlations 
between the analyzed dimensions of sustainable 
development and quality of life, r

i
, i = 1,..,I are 

determined.

Step 9. Based on the obtained data, it is possible 
to determine the strategies which can improve 
the performances of sustainable development 
dimensions which have the greatest impact on 
the quality of life in urban areas. 

THE ILLUSTRATIVE EXAMPLE

Rapid and constant changes that are occurring 
in the world, lead to an increased significance of 
sustainable development in all areas of business 
and at the all levels. The rapid increasement of 
population number in large cities leads to the in-
creasment of importance of assessment problem 
and monitoring level of sustainable development 
in the communal services sector. On other hand, 
citizens’ satisfaction with the quality of commu-
nal services is one of the important factors af-
fecting the level of quality of life in the big cities. 
The strength of the correlation between sustain-
able development dimensions and quality of life 
is determined by the proposed model with real 
life data. According to the obtained results, the 
improvement strategies should be defined.

The pair-wise comparison matrix of the relative 
importance of considered sustainable develop-
ment dimensions is presented:
            

 

By using the procedure (Step 3 of the proposed 
model), value of the index of consistency is cal-
culated. This value is 0.0806. It can be assumed, 
that the errors made in assessment of the rela-
tive importance of sustainable development di-
mensions are acceptable.

The weights vector is calculated by using Eq. (2) 
and can be presented by Eq. (4):
 

By using Eq. (5) the weighted values of sustain-
able development dimensions are given. These 
values and the assessed value of quality of life 
are presented in Table 1.
By using the procedure for determining multiple 
regression models [13], regression dependence 
between sustainable development dimensions 
and quality of life factors (analogy by Eq. 6) is 
given in Table 2.
So, that:

By using the SPSS v21 IBM statistical software 
(Step 8 of the proposed model), the correlation 
coefficients values are given (Table 3).
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Political 
environment

Natural 
environment

Social
 environment

Economic 
environment

e=1 0.7 0.3 0.69 3.65

e=2 0.6 0.3 0.69 1.82

e=3 0.5 0.36 0.69 1.22

e=4 0.6 0.24 0.92 2.88

e=5 0.8 0.18 1.38 4.27

e=6 0.6 0.3 1.15 1.82

e=7 0.5 0.24 1.15 3.05

e=8 0.4 0.36 0.92 3.65

e=9 0.4 0.42 0.69 1.82

e=10 0.5 0.18 0.69 2.88

e=11 0.6 0.36 0.23 2.88

e=12 0.4 0.3 1.15 1.22

e=13 0.7 0.24 0.69 3.05

e=14 0.6 0.3 0.69 2.88

e=15 0.5 0.3 1.15 3.05

e=16 0.5 0.36 0.92 1.82

e=17 0.7 0.18 1.15 4.88

e=18 0.3 0.42 0.46 1.22

e=19 0.4 0.42 0.46 1.82

e=20 0.4 0.36 0.69 2.88

e=21 0.4 0.3 0.69 2.88

e=22 0.6 0.24 0.92 3.05

e=23 0.4 0.36 0.69 1.82

e=24 0.7 0.18 1.15 2.88

e=25 0.6 0.24 1.15 3.05

e=26 0.7 0.18 0.69 1.82

e=27 0.4 0.24 1.38 0.61

e=28 0.7 0.36 1.15 3.05

e=29 0.8 0.18 1.15 3.65

Model Unstandardized Coefficients Standardized Coefficients t Sig.

B Std. Error Beta

1 (Constant) 3.621 1.881 1.925 -

political environment .254 .232 .204 1.093 .285

natural environment .674 1.997 .076 .338 .738

social environment 1.317 .778 .311 1.694 .103

economic environment -3.799 3.160 -.261 -1.202 .241

Table 1: Input data for linear multiple regression model

Table 2. Coefficients of regression line
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Table 3: Correlation correlations

Political 
environment

Natural 
environment

Social 
environment

Economic
 environment

Quality of 
life

political environment 1 .595 .373 -.484 .491

natural environment 1 .507 -.680 .533

social environment -.565 .573

economic environment 1 -.587

quality of life 1

DISCUSSION

Based on the calculated values of the correlation 
coefficients, it can be concluded that all consid-
ered sustainable development dimensions have 
almost equal impact to quality life in communal 
services sector. This influence can be described 
as moderate correlation. Comparing of calculated 
values of correlation coefficients it can be con-
cluded that environment dimension has some-
what greater impact on quality of life and the 
impact of these dimensions is negative (-0.587). 
This further means that if the value of economic 
environment is getting higher, than the level of 
quality of life is getting lower. The obtained re-
sult was expected due to the defined structure of 
economic environment. Improvement of quality of 
life in urban areas primarily can be achieved if 
the gross national income is increased and the 
value of inflation is reduced over time. These 
strategies are defined at the state level, and it 
can be said that managers of communal services 
and local governments do not participate deci-
sion making process in economic environment 
dimension. The lowest impact to quality of life 
has got political environment dimension. It can 
be said that is obtained result is expected. The 
proposed model is tested on real life data which 
come from middle big cities from Serbia. Accord-
ing to evidence data, it is known that number of 
adverse events that occurred in a period of one 
year is not large. It is obvious that the improve-
ment of quality of life in considered cities can be 
achieved by applying strategies which will lead to 
improvement of social environment and natural 
environment in communal services sector. Defin-
ing and applying of these strategies depend on 
managers of communal services. The improve-
ment strategies of social environment may be: 
improvement of city transport; improvement of 
stationary transport; increasing and maintaining 
the city’s green areas; new waste management 
strategies, etc. Improvement of natural environ-

ment values should be achieved by developing 
improved production technology and distribution 
of electricity and wather. These objectives can 
be achieved through the reduction of losses of 
these communal services. Also, construction of 
recycling centers, among other things leads to a 
reduction in production costs of energy. The de-
velopment of renewable energy sources at the 
national level and the ability to use the obtained 
energy is one of the strategies that will improve 
natural environment, which is further propagat-
ed to the improvement of quality of life.

The strength of the connections among consid-
ered sustainable development dimensions are 
calculated. It can be concluded that the eco-
nomic environment dimension is in high corre-
lations with other dimensions of sustainable de-
velopment. At first glance, this result may seem 
illogical, however as sustainable development 
is considered within comunal sevices system in 
urban areas, and as it exists in the free market 
which is based on the principles of free capi-
talism, the obtained result is correct. This claim 
is based on the fact that the economy of mass 
production is in conflict with the goals of sustain-
able development. Correlations among political 
environment, natural environment and social 
environment are positive and may be described 
as moderate. The obtained result indicates that 
the application of appropriate strategies to im-
prove for example political environment, leads 
to an improvement of natural environment and 
social environment. Similarly, in the same man-
ner natural environment and social environment 
may be observed.

CONCLUSION

This paper work develops an extended regres-
sion model for evaluation the strength of the rela-
tionships between the sustainable development 
dimensions that affect the quality of life in urban 
areas. The relative importance of the sustainable 
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development dimensions is stated by pair-wise 
comparison matrix analog to AHP method. The 
consistency of the assessment of decision-maker 
is determined by applying the method of eigen-
value vector. The values of these sustainable 
development dimensions and quality of life were 
determined at individual level. Manager in local 
government and customers map their assess-
ments to a common measurement scale. The 
weighted value of each sustainable development 
domain is calculated as product the weight and its 
assessed value.

The extended linear multiple regression model 
was set. The dependent variable was defined as 
the quality of life at the level of an individual. The 
value of the coefficients of correlation between 
the identified sustainable development dimen-
sions and the quality of life at the level of a group 
in urban areas can be determined by using the 
standard statistical program. Respecting the ob-
tained values of the coefficients of correlation, 
the strategies for improving the performances of 
sustainable development dimensions that lead 
to increased sustainability of society in urban ar-
eas can be defined.
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