International Journal for Quality Research 10(3) 625–640
ISSN 1800-6450

Ivan Savovic1
Maja Bacovic
Sanja Pekovic
Tatjana Stanovcic

Article info:
Received 15.12.2015
Accepted 30.04.2016
UDC – 332.05
DOI – 10.18421/IJQR10.03-13

IMPACT OF INVESTMENT IN QUALITY
AND ENVIRONMENTAL PROTECTION ON
REGIONAL SUSTAINABILITY
Abstract: Considering that quality is one of foundation of
harmonized regional development, in this paper, overall view
of identified need for level of product quality, improvement of
environmental protection, improvement of competitiveness and
improvement of quality of tourism services has been analysed.
In the next phase requests of stakeholders are presented.
Author has also analysed feasibility of investing in quality
improvement and environmental protection in Sumadija and
Pomoravlje and identified the most significant types of
economic benefits and economic costs that may result from the
introduction of ISO 9001, ISO 14001, HACCP and obtaining
the CE mark for products and diagrammatic unveiled in the
assumed maximum, realistic and minimum value applying
cost/benefit analysis. On these bases, mathematical functions
and calculations are applied to determine if there are different
variants of total economic benefits and total economic costs.
Goal was to determine if the investment in quality
improvement and environmental protection in SMEs in
Sumadija and Pomoravlje is largely justified and profitable.
Keywords: quality, lifecycle quality, environmental
protection, investment, regional sustainability

1. Introduction1
The term refers to quality of the product
process or organization. If we start from
definition of regions in the country as
“territorial rounded part of the state with
characteristics which links it and the other to
whole country, makes it specific”, it could be
seen that same include all entitiesorganisations, local and federal government,
banks, universities, health department,
school department), more than that
connection with environment no connection
of entities within the region. That is one of
1
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the reasons why is so hard to make definition
of quality on regional level (Zimon, 2015).
This academic assignment is scientifically
less important than practical one.
Recognition of region like a carrier of
development and acknowledgement that on
the very beginning, uneven development
exists, for example within Serbia and EU.
Considering that quality is one of foundation
of harmonized regional development
(through quality infrastructure) and outcome
of
regional
development
(through
competitiveness and impact of quality of
life), regional aspect of quality must be a
significant segment of regional development
policy.
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Regional policy was treading by many
studies from area of regional policy and
development strategies, but quality part is
not represented in appropriate way. One of
the reason is because creators of regional
development policy, did not recognize
quality like a main factor and outcome of
same.
A regional sustainability is prerequisite for
harmonized development of each state. It has
very complex structure with many
interrelated factors on organizational,
regional and state level. Investment for
improvement of regional sustainability
because it is very complex and risked. The
first phase for it is precise analyse of the
present level of regional sustainability,
benchmarking with other regions and find
the key factors for improvement of regional
sustainability. In the paper authors analysed
quality and environmental protection as
crucial factors of regional sustainability.
Besides
analysis
of
quality
and
environmental protection in one region in
Serbia, analysed its impact on regional
development. In paper are presented results
of cost / benefit analyse and effects of
investments on regional sustainability. In
dealing with the first chapter 2 analyses the
needs of the region of Central Serbia and
identified stakeholder requirements in terms
of quality improvement and environmental
protection. The third chapter points to the
model of regional sustainability, while in the
fourth chapter of applying cost / benefit
method analysed the effects of investment in
quality improvement and environmental
protection to regional sustainability

2. Indentification of needs
2.1. Increasing the quality of products and
services and improving the quality of
organizations
Business climate considers all codex of
commercial and administrative requirements
in
business
management.
Business
requirements, taxes and good business
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environment, advanced human recourses and
developed financial department, has the
greatest impact on regional business.
Business environment in Serbia does not
provide necessary requirements for correct
functioning of market economy. So, one of
the most important priorities is establishment
of a competitive environment for god’s flow,
capital and labour.
Sumadija and Pomoravlje region has
tradition of industrial production with main
characteristics of existence of huge industrial
complexes (Zastava, Filip Kljajic, 21
October,
Fabrika
Kblova
Jagodina,
Cementara and staklara Parcin). These
companies were leaders in regional
economic development and employed
majority of workers. Most of these
companies were truck by erosion of capital
and property, by poor management and slow
privatization process, comparing number of
employees in 1989 from 50000 to 30000 in
whole region. Currently 42%emploed from
all the region are in industrial sector, which
makes 25% of national income.
In the last 15 years there have been
significant technological lagging in the
region of Sumadija and Pomoravlje. under
the technological lag means that the
obsolescence of equipment and obsolescence
in terms of using new knowledge and
technology skills. As a result of this
phenomenon is the decline in the quality of
products, foreign markets have been lost and
the level of The Innovation in the economy
is very low. The sector of services for small
and
medium
enterprises
is
also
underdeveloped. The problems are on the
both sides supply and demand. This clearly
indicates the need to support the growth of
SME sector through training and education,
consultation, marketing research 'of the
market, raising quality.
Assessment of the quality level of the
organization in the region is based on the
evaluation of the organizations that
participate in the chain of value creation in
the region
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Related to:
 suppliers
 customers the barriers of entry, and
 substitute
Four determinants of competitiveness could
be identified at regional level.
If we start from the real situation, that
realized regional products are sold in other
regions, it is obvious that by defining the
regional development policy (and quality
within it), in addition to suppliers (who
perform the primary and support activities),
customers must be analysed (within the
region and outside), and the barriers of entry
to the market and the emergence of
substitute with good prices and performance
too.
2.2. Environmental protection
improvement
SWOT analysis whose purpose was to point
out the strengths and weaknesses as well as
the external opportunities and threats when it
comes to infrastructure development of
environmental protection in Sumadija and
Pomoravlje, has contributed to a better
understanding of future courses of action.
Region strengths would be classified as
follows:
 existence of a system for processing
wastewater,
 fund for environmental protection,
 public health institute,
 preserved natural resources, and
 educated personnel.
The weakness of the region in terms of
environmental protection are:
 low level
of environmental
awareness,
 insufficient funding for the process
of wastewater treatment,
 lack of systematic measurements of
exhaust gases and industrial
pollution of air and water,
 lack of water and air filters,



lack of concern and carelessness of
radioactivity, and
 ecology "illiterate" population.
 unregulated issue of jurisdiction of
certain institutions
When we analyse the external opportunities
in the region, we can say that they are:
 improvement of legislation with EU
standards and laws (ISO 14000),
 recycling businesses,
 sanitary landfill,
 education in ecology field,
 municipal
waste
management
system,
 creating of maps of environmental
hot spots in Sumadija and
Pomoravle,
 composting- landfill gas, and
 selective waste collection.
At the end, external danger when it comes to
environmental protection in Sumadija i
Pomoravle are:
 centralism in decision-making,
 existing, unregulated, landfill,
 illegal dumping, and
 radioactive lightning rods.
2.3. Improvement of competitiveness
Creativity, specialization and versatility are
key to maintain a competitive position in the
market. Practice shows that today perhaps
the most important change in the strategy of
any organization clearly emphasized
orientation to invest in research and
development of technology, managerial and
entrepreneurial skills, business organization,
market
development
and
software
applications. Competitive export-oriented
economy is based on innovation and
developed brands. The strategic goal of
regional development in the direction of
improving competitiveness would be
realized achievement of specific priorities
within the framework of the implementation
of these appropriate measures (Porter, 1996).
1) improving the economic base and
the development of the SME sector
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2) create conditions for economic
development
3) functional and advanced linking
economic and social subjects
4) brand
development
and
sustainability
of
competitive
advantage
2.4. Improving the quality of tourism
services
Tourism is one of certainly underused
potential in Sumadija and Pomoravlje. The
socio-economic analysis indicates on
underdevelopment of this sector. This
analysis shows that tourism in national
income in the region, accounts for less than
3%. With its topographical features, as well
as the rich cultural and historical past, this
area could be a significant tourist destination
for both domestic and foreign visitors. In the
development of tourism in Sumadija and
Pomoravlje, so far, primacy had a spa
tourism. Beside spa, natural and climatic
characteristics Sumadija and Pomoravlje
have
reach
preconditions
for
the
development of sports / recreation and
hunting tourism.
Total number of companies in this sector is
less than 2%, while the sector employs about
1% of the total number of employees in the
Sumadija and Pomoravlje.
Due to the large number of employment
opportunities for people and increase the
company's and population income, tourism is
one of the priorities in the development of
Sumadija and Pomoravlje.
Key problems in this area are:
 Infrastructure:
all
types
of
accommodation facilities, access
roads, tourist signs, hygiene
problem/ illegal dumps, lack of
public toilets, lack of parking and
poor maintenance same ones, the
poor state of monuments of cultural
and historical heritage
 human resources: education and
training of employees in the tourism
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industry, a low level of services,
behavioural culture


Promotion: the lack of regional
tourist offers, poor network within
tourism organizations, the lack of a
regional centre, the low level of
available information
Strategic goal of tourism development in the
region is the creation and promotion of
tourist products in accordance with
international quality standards and the
principles of sustainable development
(Stranjancevic and Bulatovic, 2015).
Raising the quality of the tourism product in
the region has a significant foothold in
available natural resources, partially in
constructed material basis. The impact of
tourism on the environment can be positive
(maintaining the welfare of the population
and
social
progress,
job
creation,
preservation of natural and cultural values),
or
negative
(pollution
of
nature,
consumption
of
natural
resources,
construction, violation of local customs and
public structures). An integrated approach to
tourism planning, based on quality,
contributes to a high level of compliance of
tourism and environmental protection
(Evans, 2011).
2.5. The development of innovation and
entrepreneurship
Under the innovation activity is the activity
that is undertaken in order to create new
products, technologies, processes and
services or significant changes to existing
ones, in line with market needs.
Innovation is considered as a new product,
process, technology or services with unique
characteristics, created by applying our own
or others' results of scientific research,
discovery and knowledge, through their own
concept, idea or methods for its creation,
which is, with the appropriate value placed
on the market.
Holders of innovation activity are:
production and development centres,
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research
and
development
centres,
innovation centres, business incubators,
technological, scientific and technological
parks, Universities, institutes, companies and
entrepreneurs.
Apart from the fact that the region in the past
was an industrial centre and to further
development based on the development of
the economy, especially small and medium
enterprises, it is necessary to encourage the
establishment of institutions in different
domains that will be able to offer different
types of help to relevant industries in the
region.
Support entrepreneurs in the field of
development of innovation and increased
competitiveness, is achieved through the
following activities:
a) In high-technology sectors and regions
that are national priorities:
 promotion of the participation of
companies in the field of high
technology in the international
transfer of technology, research,
technological development and
demonstration activities,
 innovations in support to create
financial instruments to assist
innovation projects, which would
be economically viable and
developed with help of scientific
teams or organization, and
 support creation of new units for
innovation transfer in agricultural
sector and creating foods, to
support creation of high quality
products that might be cost and
technologically competitive on the
world market in sectors that are the
base of economic structure
It is necessary to develop a separate set of
measures to promote entrepreneurship in
specific sectors that have been defined as the
most important from the point of impact on
the
overall
economic
development
(Agriculture and Manufacture of food,
ecotourism, phytosanitary products, etc.)
Thus, for example, increasing qualifications

of those employed in tourism should include
investment in vocational training, including
rehabilitation and gaining world-recognized
qualifications
and
participation
in
international programs of knowledge
transfer.
Success of entrepreneurial organization is
based on: innovation, strategy, business
culture, management style and organization.
Entrepreneurial business, which means
increasing sales by introducing new products
and services is very difficult because it
requires new managerial knowledge and
skills, and highly educated teams that are not
easy to find in today's enterprises (Hingley
and Nicolas, 2006).

3. Background
Literature
regarding
quality
and
environmental protection is very complex, it
is influenced by a large number of
interrelated factors at the organizational
level, the analysed region and country. These
factors are related to aspects of:
1) quality,
2) environment,
3) regional development,
4) the impact of new technology
levels,
5) resilience
6) economic developments, etc.
Therefore, the available literature very
numerous. The author has analysed the
dominant literature in the very last 10 years
because of better understanding of the
important changes in the countries in
transition and predict the feasibility of
investing in quality and environmental
protection.
Quality, as one of "supporting" the paradigm
of the 21st century is studied from various
aspects. For this work are important aspects
of quality objectives, simulation and
optimization of working processes in terms
of quality (Tadic et al., 2013; Arsovski et al.,
2009: Nestic et al., 2015; Arsovski et al.,
2012; Kanjevac, 2011; Arsovski et al., 2008;
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Stefanovic et al., 2015; Tadic et al., 2015;
Tadic et al., 2014; Kucinar et al., 2012;
Arsovski et al., 2011; Pavlovic et al., 2011;
Pavlović et al., 2010; Pavlovic et al., 2009).
The economics of quality is based on the
concept of the cost of the process (A1; A2;
A3; Curcic et al., 2011; Pavlovic et al.,
2009).
Environmental protection is a prerequisite
for sustainable development. Thus, it was
seen as a process that in addition to its cost,
it can be a generator of profits, especially
through the recycling process. This is
analysed in the works (Pavlovic et al., 2011;
Curcic et al., 2011; Djordjevic et al., 2011).
Economics of Environmental Protection, a
special cost / benefit method was analysed
on the basis of papers (Deichmann et al.,
2004; Escribano et al., 2004; Iimi 2008;
Francois and Manchin, 2006; Naor et al.,
2008).
Regional development, particularly in terms
of sustainability is analysed on the basis of
papers (F, G, H, I, J, Arsovski et al., 2015;
Rankovic et al., 2012; Arsovski et al., 2012;
Rankovic et al., 2012; Stefanovic et al.,
2012; Arsovski et al., 2012; Pavlovic et al.,
2012).
The impact of the technological level was
viewed in terms of production technology
(ICT) (Djapic et al., 2009; Slavkovic et al.,
2012; Curcic et al., 2011; Pavlovic et al.,
2009), information and communication
technology (Arsovski et al., 2009; Arsovski
et al., 2011; Arsovski et al., 2008;
Stefanovic et al., 2012; Pavlovic et al.,
2011), ICT aided design and process
improvement (Nestic et al., 2015; Arsovski
et al., 2012; Tadic et al., 2014; Gvozdenovic
et al., 2012), ICT supported education
(Kalinic et al., 2011; Kalinic et al., 2014;
Stefanovic et al., 2010), and so on. Impact
resilience analysed on the basis of papers
(Aleksic et al., 2013a; Tadić et al., 2014;
Aleksic et al., 2014; Arsovski et al., 2015;
Aleksic
et
al.,
2013b)
Economic
development is separately analysed from the
perspective of sustainable development
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(Goetz et al., 2009; Stimson et al., 2006;
Eurostat, 2013; Catarino et al., 2011;
Arsovski et al., 2009).

4. Analysis of the feasibility of
investing
in
quality
and
environmental protection
4.1. Economic benefits
Economic benefits from the introduction of
quality and environmental protection are:
Economic benefits arising from the
introduction of QMS:
 reducing operating costs (
 increase in sales based of quality



profit increase
reduction of the cost of products
and services that will be achieved
through cost reductions for quality






increasing (enable) export
reduce of cost of claims
reducing the cost of waste
increasing the price of the business
system's with
change
of
ownership
Economic benefits arising from the
introduction of EMS:
 reducing the cost of deposits and
destruction of waste
 profit increase
 minimize
damage
from
environmental incidents
 reduce insurance cost
 reduction of losses due to forced
interruption of production
 reducing the cost of paying fines
Economic benefits arising from the
introduction of HACCP:
 reducing operating costs

increase of profit

increase of export
 reducing the cost of complaints
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reducing the cost of food control



reduce costs arising from health
defects
increase in the price of the business
system by ownership change
reducing the cost of paying fines




Economic benefits arising from obtaining the
CE mark:
 increase of profit
 increase of export
 reducing the cost of complaints
 reducing the cost of treatment
incurred due to injuries at work
 reducing the cost of treatment due
to the use of unsafe products
 reducing the cost of paying fees
To determine the total economic benefit
(
) of introduction of QMS, firstprocessing weights whose value depends on
the evaluation of the importance of
individual factors whose results depend from
the introduction of QMS.
Model valuation is carried out by the method
of expert assessment.
=0.15;
=0.10;
=0.15;
=0.12;
=0.10;
=0.15;
=0.18;
=0.05.
The total economic benefit of introduction of
QMS, is equal to sum of multiplication of
the product of individual factors of economic
benefits and their weights:

The values of factors that determine the
economic benefits from their charts so we
have three variants:
 Optimistic-maximum decrease of
costs and increase of profit
 Average-realistically reduce costs
and increase of profit



Pessimistic-minimal reduction of
costs and increase of profit
If we consider that we observe a five-year
period in which there is a presumption that
economic benefits come from the
introduction of QMS, then the value factors
of economic benefits are determined by use
of exponential functions.

and the degree of the quadratic function:

Function (2) is used to determine the factors
of economic benefits related to cost
reduction, a function (3) to the factors of
economic benefits related to an increase in
profits, sales and exports. Mean values of
factors gives approximately, by the sum of
the factors of economic benefits for each
year divided by the number of years. Their
values will be presented like a reduction in
percentage of cost, increase of profit. The
values of the constants ( ),( ) and ( ) for
each of the factors of economic benefit is
determined so as we know the value of these
factors at the beginning and at the end of the
five-year period.
The total economic benefit of introduction of
EMS, is equal to sum of multiplication of the
product of individual factors of economic
benefits and their weights:

The values of factors that determine the
economic benefits from their charts so we
have three variants (same like previous
case).
The monetary value of total economic
benefits arising from the introduction of the
ESM would be obtained if the percentage
value, replace the monetary currency on the
charts of factors of economic value.
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The total economic benefit of introduction of
HCCP is:





The total economic benefit of introduction of
CE mark, is equal to sum of multiplication of
the product of individual factors of economic
benefits and their weights.

It analyses the five-year period in which
there is a presumption economic benefits of
receiving the CE mark, they will start to
value the factors of economic benefits
determined by use of exponential and power
function.
for decrease of costs
for increase of benefit and
export
4.2. Economic costs
Economic costs include:
Economic costs arising from the
introduction of QMS:
 consultant fees,
 certification costs,
 costs of proving the quality,

costs of demonstration tests,
 training costs for quality,
 cost of replacement, renovation and
repairs,
 costs of waste, and
 costs of complaints.
Economic costs arising from
introduction of EMS:
 consultant fees,
 employee training costs,
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the



costs of warehousing and transport
of waste,
planning costs of environmental
protection,
costs
of
procurement
and
installation of equipment for
environmental protection, and
costs of recycling.

Economic costs arising from the
introduction of HCCP:
 consultant fees,
 certification costs,
 employee training costs,
 purchase costs of equipment and
reconstruction,
 costs of construction and
reconstruction works,
 costs of complaints,
 costs of withdrawal products from
production, and
 the cost of laboratory tests.
Economic costs arising from obtaining the
CE mark:
 consultant fees,
 certification costs,
 employee training costs,
 the cost of laboratory tests, and
 waste cost, and
 costs of complaints.
To determine the total economic costs, first
determine the weights of which depends on
the assessment of the significance of
individual factors of the economic costs
resulting from the introduction of QMS.
=0.18,
=0.12,
=0.12,

=0.12,
=0.15,
=0.12

=0.09,
=0.10,

These weights were determined using the
method of expert assessment
The total economic costs of introduction of
QMS, is equal to sum of multiplication of
the product of individual factors of economic
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benefits and their weights

The values of factors that determine the
economic costs from their charts so we have
three variants:

=0.20;
=0.25;

=0.10;
=0.10;

=0.20;
=0.15

The total economic costs of introduction of
EMS, is equal to sum of multiplication of the
product of individual factors of economic
benefits and their weights:



Optimistic-maximum decrease of
costs and increase of profit
 Average-realistically reduce costs
and increase of profit
 Pessimistic-minimal reduction of
costs and increase of profit
Analysing the previous period in which there
is a presumption of creating economic costs
for the implementation of QMS, we will
determine the value factors of economic cost
to the end of the period. Their values will be
presented reduction in percentage of cost.
Costs of consulting services (
and the
cost of certification (
will assume to be
implemented in the first year of the period,
so in calculation will be taken only a fifth
part of their value.
In calculating the value of other factors, the
economic costs for the implementation of
QMS following functions are used:

Determination of the total economic costs
incurred by the introduction of HACCP.
First, we determine the weights whose value
depends on the assessment of the
significance of individual factors of the
economic costs resulting from the
introduction of HACCP.
=0.15;
=0.15;
=0.12;

=0.09;
=0.15;
=0.12

=0.10;
=0.12;

The total economic costs of introduction of
EMS, is equal to sum of multiplication of the
product of individual factors of economic
benefit and their weights:

exponential functions.

and the degree of the quadratic function:

To determine the total economic costs of
introducing the EMS.
Apply the same methodology as for the
determination of
, which arise during
implementation of QMS, so first determine
weights whose value depends on the
evaluation of the importance of individual
factors of the economic costs resulting from
the introduction of EMS

Determination of the total economic costs
(
incurred by obtaining the CE mark.
First, we determine the weights whose value
depends on the assessment of the
significance of individual factors of the
economic costs resulting of getting CE mark:
=0.20;
=0.15;

=0.15;
=0.12;

=0.20;
=0.18
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The values of economic factors determine
the cost of their plot by exponential and
quadratic functions.

5. The effects of investment in
quality
improvement
and
environmental sustainability of
the region
5.1. Sustainability region
Sustainability region is closely linked to the
development of regional economies. It
connects external sources of regional and
organizational well-being. At the regional
level are recognized:
1) strategic infrastructure,
2) institutions for planning and
financing,

3) and the ability to operate power
At the organizational level to the (Stimson et
al., 2006) are recognized:
1) capital
2) Innovation
3) catalysts operations
Based on these sources of prosperity and
drivers of regional growth (investment,
productivity, utilization of resources, added
value, etc..) is possible to achieve the
objectives
of
regional
development
(employment, GDP / employee etc.).
Additionally, Sustainable Development
considered aspects of the environment,
business continuity, etc. It is therefore
essential that the effects of investment in
quality improvement and environment in
terms of the impact on sustainable regional
development (Figure 1).

Figure 1. Outputs and outcomes of improvement actions on regional level
One part of the exit from the organization is
visible and refers to the results of the impact
on companies (outputs). The second part of
the output refers to the "intangible" results
(outcomes), such as: awareness, level of
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motivation, the level of knowledge and
skills, emotional intelligence, and so on.
Outputs and outcomes of return affect the
level of sustainability of the region.
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5.2. Analysis of the effects of investment in
quality and environmental protection in
the region of Šumadija and Pomoravlje
The basis of this method is to determine to
interrelate all costs and benefits arising from
the implementation of specific process
Analysis of cost / benefit assessment is a
method of financing policies and basis for
decision-making in the field of finance.
Most often the cost / Benefit analysis (CBA)
is using the net benefit to society (NSB),
which is:

= 19.1%pessimistic value
The ratio of total economic benefits and
economic costs resulting from the
introduction of HCCP
Overall economic benefits (

)

= 47.7% optimistic value
= 38.0% mean value or real value
= 25.4% pessimistic value
Overall economic cost (

)

= 23.9% optimistic value
= 31.3% mean value or real value
= 39.4% pessimistic value

NSB=SB-SC
SB -social benefits
SC -social costs
The ratio of total economic benefits and
economic costs resulting from the
introduction of QMS

The ratio of total economic benefits and
economic costs arising from obtaining the
CE mark

Overall economic benefits (

Overall economic benefits (

(
(

)
)

)

= 49.1% optimistic value
= 40.3% mean value or real value
= 24.3% pessimistic value

)

= 45.9% optimistic value
= 36.2%mean value or real value
= 21.1% pessimistic value
Overall economic cost (

)

Overall economic costs
(
(

)
)

= 24.8%optimistic value
= 31.4%mean value or real value
= 44.4%pessimistic value

The ratio of total economic benefits and
economic costs resulting from the
introduction of EMS
Overall economic benefits (

)

= 41.5% optimistic value
= 29.9% mean value or real value
= 16.6% pessimistic value
Overall economic cost (
)
= 9.4% optimistic value
= 14.0% mean value or real value

= 26%optimisticvalue
= 32.8%mean value or real value
= 39.8 %pessimistic value

6. Conclusions
First part of this gives an overall view of
identifying the need for: increasing the level
of product quality, improving environmental
protection, improving competitiveness and
improving the quality of tourism services.
The next steps discussed are requests of
stakeholders.
In the third part of the study author analysed
feasibility
of
investing
in
quality
improvement and environmental protection
in Sumadija and They identified the most
significant types of economic benefits and
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economic costs that may result from the
introduction of ISO 9001, ISO 14001,
HACCP and obtaining the CE mark for
products and diagrammatic unveiled in the
assumed maximum, realistic and minimum
value Pomoravlje applying cost / benefit
analysis.
By applying mathematical functions
approximately calculated and presented their
percentage values, and then multiplied by the
actual budgeted investments relating to
consultancy services, certification and
investments. So there was a different variant
of total economic benefits (UK) and total
economic costs (UT). Their comparative
analysis confirmed the justification of
investment in quality improvement and
environmental protection in SMEs in
Sumadija and Pomoravlje.
Analysing the data in Table 7 it can be
concluded that the real value of overall
economic benefits greater than the real
value of economic costs
, how in
individual observation (especially for
ISO9001, ISO 14001, HACCP and CE
mark) and in aggregate value.
Thus, in the table can be seen that the
cumulative maximum of total economic

benefits greater than the total sum of
maximum economic costs of 15.9%. This
statement also applies to an individual max
value of total economic benefits and costs
but in different percentage amounts.
One of the conclusions was that the
aggregate value of the minimum overall
economic benefit is slightly greater than the
sum of minimum total economic costs by
0.2%, however this is not the case when we
have individual analyses of total economic
benefits and costs.
The worst case scenario would be if they had
a minimum or a reasonable overall economic
benefit(UK)p, and the maximum total
economic costs(UK)s. In this case we had
adverse indicators of feasibility of investing
in quality improvement and environmental
protection, which is unlikely getting
experience from EU countries.
From above analysis it can be concluded that
investment in quality improvement and
environmental protection in SMEs in
Sumadija and Pomoravlje is largely justified
and profitable. In other words, it is a realistic
assumption that, in the analysed period of
five years, the total economic benefit will be
greater than total economic costs.

References:
Aleksic, A., Stefanovic, M., Arsovski, S., & Tadic, D. (2013a). An assessment of
organizational resilience potential in SMEs of the process industry, a fuzzy approach.
Journal Of Loss Prevention In The Process Industries, 26(6), 1238-1245.
http://dx.doi.org/10.1016/j.jlp.2013.06.004
Aleksić, A., Stefanović, M., Tadić, D., & Arsovski, S. (2014). A fuzzy model for assessment of
organization
vulnerability.
Measurement,
51,
214-223.
http://dx.doi.org/10.1016/j.measurement.2014.02.003
Aleksić, A., Tadić, D., Stefanović, M., Misita, M., & Arsovski, S. (2013b). A New Model for
Organizational Vulnerabilities Assessment in Small and Medium Enterprizes in Presence
Uncertainties. METALURGIA INTERNATIONAL, 18(1), 150-152.
Arsovski, S., Arsovski, Z., & Mirovic, Z. (2009). The integrating role of simulation in modern
manufacturing planning and scheduling. Strojniški vestnik-Journal of Mechanical
Engineering, 55(1), 33-44.
Arsovski, S., Arsovski, Z., Stefanović, M., Tadić, D., & Aleksić, A. (2015). Organisational
resilience in a cloud-based enterprise in a supply chain: a challenge for innovative SMEs.
International Journal Of Computer Integrated Manufacturing, 1-11.

636

I. Savovic, M. Bacovic, S. Pekovic, T. Stanovcic

Arsovski, S., Pavlović, A., Arsovski, Z., Kalinić, Z., & Ranković, V. (2011). Strategic
approach to maintenance management: A case study. Strojarstvo, 53(5), 341-352.
Arsovski, S., Putnik, G., Arsovski, Z., Tadic, D., Aleksic, A., Djordjevic, A., & Moljevic, S.
(2015). Modelling and Enhancement of Organizational Resilience Potential in Process
Industry SMEs. Sustainability, 7(12), 16483-16497. http://dx.doi.org/10.3390/su71215828
Arsovski, Z., Arsovski, S., & Nikezić, S. (2012). Development of quality management in
enterprises of Serbia. Technics Technologies Education Management, 7(2), 944-949.
Arsovski, Z., Arsovski, S., Aleksic, A., Stefanovic, M., & Tadic, D. (2012). Resilience of
Virtual and Networked Organizations: An Assessment. In G. Putnik & M. Cruz-Cunha,
Virtual and networked organizations, emergent technologies and tools (1st ed., pp. 155-164).
Berlin: Springer.
Arsovski, Z., Arsovski, S., Aleksic, A., Stefanovic, M., & Tadic, D. (2012). Vulnerabilities of
Virtual and Networked Organizations. International Journal Of Web Portals, 4(3), 20-34.
http://dx.doi.org/10.4018/jwp.2012070102
Arsovski, Z., Pavlović, M., Arsovski, S. (2008). Improving the Quality of Maintenance
Processes Using Information Technology. International Journal for Quality research, 2(2),
101-114.
Arsovski, Z., Rejman Petrović, D., Arsovski, S., & Pavlović, A. (2012). Information systems
for supply Chain management in automotive industry. Technics Technologies Education
Management, 7(1), 342-353.
Catarino, J., Henriques, J.J., Maia, A., Alexandre, J., Rodrigues, F. & Camocho, D. (2011).
From cleaner production and value management to sustainable value. International Journal
of Sustainable Engineering, 4(2), 96-108.
Ćurčić, S., Baralić, J., Milunović, S., Pavlović, M., Arsovski, S., & Radosavljević, L. (2011).
Techno-Economic Analysis of Abrasive Water-Jet Machining and Wire Electrical Discharge Machining. Strojarstvo, 53(4), 249-258.
Curcic, S., Tadic, D., Pavlovic, M., Arsovski, S., & Milunovic, S. (2011). Fuzzy multicriteria
model for selecting the Best Location for a Regional Landfill. Rev. Chim.(Bucharest), 62(8),
825-831.
Deichmann, U., Fay, M., Koo, J., & Lall, S. (2004). Economic structure, productivity, and
infrastructure
quality
in
Southern
Mexico.
Ann
Reg
Sci,
38(3).
http://dx.doi.org/10.1007/s00168-003-0171-8
Djapic, N., Arsovski, M., Arsovski, S., & Vujic, G. (2009). Chlorophyl biodegradation product
from Hamamelis virginiana autumnal leaves. Revista De Chimie, 60(4), 398-402.
Đorđević, M., Pavlović, A., Arsovski, s., Pavlović, M., & Jevtić, D. (2016). Material Flows
Within an End-of-Life Vehicle Recycling System – A Periodical Analysis of Generated
Quantities. Strojarstvo, 53(6), 469-475.
Escribano, A., Guasch, J. L., & Pena, J. (2010). Assessing the impact of infrastructure quality
on firm productivity in Africa: cross-country comparisons based on investment climate
surveys from 1999 to 2005. World Bank Policy Research Working Paper Series, Vol.
Eurostat (2013). Sustainable Development in the European Union, Eurostat, Luxemburg,
European Commission.
Evans, J. (2011). Quality management, organization and strategy. Boston: Cengage Learning.

637

Francois, J., & Manchin, M. (2006). Institutional quality, infrastructure, and the propensity to
export. Unpublished, January, World Bank, Washington, DC. http://siteresources.
worldbank. org/INTTRADECOSTAND FACILITATION.
Goetz, S., Deller, S., & Harris, T. (2009) Targeting Regional Economic Development,
Routledge Studies in Global Competition
Gvozdenovic, T., Arsovski, S., Rajkovic, D., Milojevic, Z., & Pravdic, Predrag, P. (2012).
Project risk management in process of construction of hydrotechnical supply tunnel.
Technics Technologies Education Management, 7(1), 11.
Hingley, P. & Nicolas, M. (2006). Forecasting Innovations. Berlin Heidelberg: SpringerVerlag.
Iimi, A. (2008). Effects of improving infrastructure quality on business costs: Evidence from
firm-level data. World Bank Policy Research Working Paper Series, Vol.
Kalinic, Z., Arsovski, S., Arsovski, Z., & Rankovic, V. (2014). The Effectiveness and
Students’ Perception of an Adaptive Mobile Learning System based on Personalized Content
and Mobile Web. The New Educational Review, 37(3), 43-53.
Kalinic, Z., Arsovski, S., Stefanovic, M., Arsovski, Z., & Rankovic, V. (2011). The
development of a mobile learning application as support for a blended eLearning
environment. Technics Technologies Education Management, 6(4), 1345-1355.
Kanjevac, K., Arrsovski, S., Kokić Arsić, A., Pavlović, A., & Ćurčić, S. (2011). The Impact of
CE Marking on the Competitiveness of Enterprises. Strojarstvo, 53(6), 445-453.
Kucinar, R., Arsovski, S., Pravdić, P., Stanimirovic, A., Popovic, D., & Savic, V. (2012).
Improvement of process efficiency in ZP HET. Technics Technologies Education
Management-TTEM, 7(14), 1472-1479.
Naor, M., Goldstein, S. M., Linderman, K. W., & Schroeder, R. G. (2008). The role of culture
as driver of quality management and performance: infrastructure versus core quality
practices. Decision Sciences, 39(4), 671-702.
Nestic, S., Stefanovic, M., Djordjevic, A., Arsovski, S., & Tadic, D. (2015). A model of the
assessment and optimisation of production process quality using the fuzzy sets and genetic
algorithm approach. EJIE, 9(1), 77. http://dx.doi.org/10.1504/ejie.2015.067453
Pavlovic, A., Tadic, D., Arsovski, S., Kokic, A., & Jevtic, D. (2011). Network Design for the
Dismantling Centers of the End-ofLife Vehicles Under Uncertainties: A Case Study.
Strojarstvo, 53(5), 373-382.
Pavlović, M., Arsovski, S., Arsovski, Z., Mirović, Z., & Lazić, M. (2011). Design
Methodology for Discrete Event Simulation Solutions in Manufacturing Environment.
Strojarstvo: časopis za teoriju i praksu u strojarstvu, 53(2), 113-126.
Pavlović, M., Arsovski, S., Rajković, D., Punoševac, Z., & Đorđević, M. (2010). Analysis of
quality in textile and clothing industry - A case study. Teksitil, 59(6), 245-252.
Pavlović, M., Stanojević, M., Matić, I., Radić, D., & Arsovski, S. (2009). Experimental
Determination of AIRFLO. Journal Of Textile & Clothing Technology, 58(4), 148-153.
Porter, M. (1998). On competition. Boston, MA: Harvard Businesss School Pub.
Rankovic, V., Arsovski, Z., Arsovski, S., Kalinic, Z., Milanovic, I., & Rejman-Petrovic, D.
(2012). Supplier Selection using NSGA-II Technique. International Journal Of Web Portals,
4(4), 35-47. http://dx.doi.org/10.4018/jwp.2012100103
Rankovic, V., Arsovski, Z., Arsovski, S., Kalinic, Z., Milanovic, I., & Rejman-Petrovic, D.
(2012). Supplier Selection Using Multiobjective Evolutionary Algorithm. In G. Putnik & M.

638

I. Savovic, M. Bacovic, S. Pekovic, T. Stanovcic

Cruz-Cunha, Virtual and networked organizations, emergent technologies and tools (1st ed.,
155-164). Berlin: Springer.
Slavkovic, R., Arsovski, S., Veg, A., Jugovic, Z., Jovicic, A., & Ducic, N. (2012). Casting
process optimization by the regression analysis applied on the wear resistant parts molding.
Technical Gazette, 19(1), 141-146.
Stefanović, M., Arsovski, S., Arsovski, Z., Aleksić, A., Nestić, S., Rajković, D., & Punoševac,
Z. (2012). Integration of Virtual and Networked Organization Using Server Oriented
Architecture. In G. Putnik & M. Cruz-Cunha, Virtual and networked organizations, emergent
technologies and tools (1st ed., pp. 155-164). Berlin: Springer.
Stefanovic, M., Tadic, D., Arsovski, S., Arsovski, Z., & Aleksić, A. (2010). A Fuzzy
Multicriteria Method for E-learning Quality Evaluation. International Journal Of
Engineering Education, 26(5), 1200-1209.
Stefanović, M., Tadic, D., Arsovski, S., Pravdic, P., Abadić, N., & Stefanović, N. (2015).
Determination of the effectiveness of the realization of enterprise business objectives and
improvement strategies in an uncertain environment. Expert Systems, 32(4), 494-506.
http://dx.doi.org/10.1111/exsy.12102
Stimson, R., Stough, R., & Roberts, B. (2006). Regional Economic Development: Analysis and
Planning Strategy, Springer
Tadić, D., Aleksić, A., Stefanović, M., & Arsovski, S. (2014). Evaluation and Ranking of
Organizational Resilience Factors by Using a Two-Step Fuzzy AHP and Fuzzy TOPSIS.
Mathematical Problems In Engineering, 2014, 1-13. http://dx.doi.org/10.1155/2014/418085
Tadić, D., Arsovski, S., Aleksić, A., Stefanović, M., & Nestić, S. (2015). A Fuzzy Evaluation
of Projects for Business Processes’ Quality Improvement. In Intelligent Techniques in
Engineering Management, 559-579. Springer International Publishing.
Tadic, D., Gumus, A. T., Arsovski, S., Aleksic, A., & Stefanovic, M. (2013). An evaluation of
quality goals by using fuzzy AHP and fuzzy TOPSIS methodology. Journal of Intelligent &
Fuzzy Systems, 25(3), 547-556.
Tadic, D., Savovic, I., Misita, M., Arsovski, S., Milanovic, D.D., (2014). Development of
fuzzy logic-based inherent safety index for food industries. Process Mechanical Engineering
Part E, 228 (1) 313.
Zimon, D. (2013). Impact of the implementation of quality management system on operating
cost for small and medium-sized business organizations affiliated to a purchasing group.
International Journal for Quality Research, 9(4), 551–564.
Stranjancevic, A., & Bulatovic, I. (2013). Customer satisfaction as an indicator of service
quality in tourism and hospitality. International Journal for Quality Research, 1(9), 689-704.

639

Ivan Savovic

Maja Bacovic

Sanja Pekovic

University of Kragujevac,
Faculty of Engineering
Kragujevac
Serbia
savovici@kg.ac.rs

University of Montenegro,
Faculty of Economics
Montenegro
majab@ac.me

University of Montenegro,
Faculty of Tourism and
Hotel Management
Montenegro
psanja@ac.me

Tatjana Stanovcic
University of Montenegro,
Faculty of Tourism and
Hotel Management
Montenegro
stanja@ac.me

640

I. Savovic, M. Bacovic, S. Pekovic, T. Stanovcic

