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This meticulous research presents methodological aspects of key factors influencing the implementation and introduction of modern information systems,
with special emphasis on the implementation of integrated comprehensive ERP system in enterprises in the region. The aim of the work stems directly
from the research subject itself and the presentation of the analysis of the ERP systems implementation, through the study of relevant scientific literature
and conducted research examples in practice on a representative sample of enterprises, varying in type of activity and ownership structure. The results of
this study can serve as material for everyone involved in this current topic, and for those who decide to implement modern integrated ERP solutions to
their business, and who want to expand their knowledge respectively.
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Ključni faktori uspjeha implementacije ERP sustava
Izvorni znanstveni članak
U ovom studioznom istraživačkom radu predstavljeni su metodološki aspekti ključnih utjecajnih faktora implementacije i uvođenja suvremenih
informacijskih sustava, s posebnim akcentom na implementaciju integriranih sveobuhvatnih ERP sustava u poduzećima u okruženju. Cilj rada izravno
proistječe iz predmeta rada i prikaza analize implementacija ERP sustava, kroz istraživanje relevantne znanstvene literature i provedenih istraživanja
primjera u praksi na reprezentativnom uzorku poduzeća, različitih po vrsti djelatnosti i vlasničkoj strukturi. Dobiveni rezultati istraživanja ovog rada mogu
poslužiti i kao gradivo svima koji se bave ovom aktualnom tematikom, i koji se odlučuju za implementaciju suvremenih integriranih ERP rješenja u svoja
poduzeća, i s tim u vezi žele proširiti svoja saznanja.
Ključne riječi: ERP sustav; implementacija; ključni faktori; projekt
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Introduction

Flexibility and rapid responses to all the turbulent
changes in the increasingly open and competitive global
market are the characteristics of business systems and
enterprises operating in the conditions of the current
global economic crisis [1]. Especially, in the global
competition environment, enterprises have to focus on
their Information Systems (IS) performance to have a
competitive advantage; implementing an ERP system and
improving the effectiveness of the system is the only way
[2].
The implementation of enterprise systems, such as
enterprise resource planning (ERP) systems, alters
business processes and associated workflows, and
introduces new software applications that employees must
use [3].
Although information technology (IT) has been
generally viewed as an effective information processing
tool that enables firms to better cope with uncertainty,
thus holding the potential to mitigate firm performance
volatility, evidence to support this view is lacking in the
literature [4]. ICT applications help firms to streamline
business operations, enhance business flexibility,
integrate functionalities and improve information flow
[5]. Access to information in a short time can greatly help
businesses and business systems, better customer service,
raising the standard of quality, and predicting the market.
For all of these assumptions ERP system is a key factor in
creating competitive advantages [6]. A successful ERP
implementation project brings many benefits to an
organization [7]. It can also shorten production cycles,
improve customer services, increase the accuracy of
demanded forecasts, and reduce expenses from operating
expenses [8]. Although some authors believe that ERP
systems are adequate only for huge companies and
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business systems, practical examples and an increasing
number of studies suggest that this is not true [9]. Small
and medium-sized enterprises, in which we include those
with $ 50 to $ 500 million per year, represent the largest
market growth for companies producing ERP systems.
The use and applicability of ERP systems is extremely
high. Today, ERP systems with their universal functions
find more users, especially among small, medium and
large companies and are used in almost every
manufacturing and service businesses [10].
ERP system (an acronym of Enterprise Resource
Planning) and integrated business information system is a
software system that integrates core business processes in
the enterprise such as production, distribution, finance,
one accounting into a single whole [11]. ERP is a system
through which it is possible on the one hand to manage all
the human and material resources, and on the other, to
plan, develop and monitor business processes and
procedures [12]. The primary benefits of implementation
of ERP include: the elimination of inefficient or nonupdated systems, facilitating the adaptation of improved
work processes, improved access to information for
operational decision-making, etc. [13]. Disadvantages
include: the time and cost of bringing ERP system in
working condition, problems of compatibility with other
existing systems, and a substantial risk if we have only
one seller.
2

Critical success factors characteristics

The success of the introduction and implementation
of the ERP system determines the appropriate critical
success factors CSF [14]. Many researchers address the
key success factors in implementing ERP systems [15].
One of the characteristic approaches, presented by Shaul
& Tauber, in Towards a More Holistic Approach to the
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Study of Enterprise Systems 4 2013 [16]. Shaul & Tauber
(2013) point out that most of the identified CSFs are not
industry specific and emphasize the need for research on
identification of CFSs specific to industry sectors [16].
They, Shaul & Tauber, (2012) have shown that small and
medium enterprises face much greater constraints in terms
of resources as compared to large organizations [17].
Ghosh & Skibniewski (2010) also argue for adapting a
complexity
perspective
in
enterprise
systems
implementation projects [18]. However, Grabski et al.
(2011) lament over the fact that while the literature on
enterprise systems has dealt with issues such as
efficiency, effectiveness, and business performance, there
is a relative lack of attention given to the social context
[19]. Literature suggests that the number of CSF is
relatively large, and is divided into four perspectives:
strategic, tactical, organizational and technological
perspective [20]. Koh et al. (2011) identify two sets of
CSFs: for inter-organization enterprise systems - CSFs
which apply to traditional intra-organization enterprise
systems and which apply to inter-organization enterprise
systems as well, and CSFs that are tailored to the new
needs for successful inter-organization enterprise systems
implementation [21]. The approach can be used to
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identify the root causes of ERP system implementation
usage failure and quantify the impact of critical
component failures or critical risk events in the
implementation process [22]. An important aspect is that
most of these factors can be considered "classic", because
they are not specific to individual ERP implementation
[23]. However, given the complexity of these projects,
each factor "takes on greater significance." Analysis of
the scientific literature on CSF indicates that as the most
important factor of management support in ERP
implementation,
followed
by
management
of
organizational change [24]. These CSF have almost
nothing to do with technology and almost all are related to
people and processes, due to the efforts that should be
undertaken by the entire organization in a project of this
nature. Research literature indicates that most of the CSF
may be regarded as a crucial factor [25]. There is a strong
relationship between ERP success and software selection.
It is very important to choose the right ERP software [21].
Tab. 1 provides an overview of the key success factors in
introducing and implementing ERP systems in companies
most often mentioned in the relevant scientific literature
and research studies [26].

Table 1 Critical Success Factors Mentioned in the Literature [26]

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Critical Success Factors (CSF's)
Appropriate business and IT legacy systems
Architecture Choices
Business Plan & Vision
Business Process Reengineering
Careful package selection
Change Readiness & Culture
Clear Goals & Objective
Communication
Data analysis & conversion
Education on new business processes
Empowered decision makers
Learning competency
Management of expectations
Minimal customization
Monitoring and evaluation of performance
Organizational Trust between partners
Partnership with vendor
Project champion
Project management
Strategic IT Planning
Teamwork & Composition
Top management support
Use of consultants
Use of steering committee
Use of vendors’ tools
User training and education
Vendor support

a

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X

b

c

d
X
X
X
X

X
X

X

X

X

X

X

X

e
X
X
X
X
X
X
X
X

f

g

X

X
X
X

X
X

X
X

X
X

X
X
X
X

X

X
X

X

X
X

X

X

X

X

h
X
X
X
X

X

X
X

X
X

X
X

X

X

X
X
X
X
X
X

X
X

X

X
X

X
X

X
X

X

X

X
X

X

i
X

X
X
X
X

X

Legend: Studies: a – Somers & Nelson, (2001); b – Stratman & Roth, (2002); c – Al-Mudimigh, Zairi & Al-Mashari, (2001); d – Nah, Zuckweiler & Lau,
(2003); e – Esteves, Sousa, Pastor & Collado, 2000; f – Akkermans & Helden, (2002); g – Zhang, Lee, Zhang & Banerjee, (2002); h – Nah & Lau, 2001; i –
Holland, Light & Gibson, (1999)

3

Research of CSF in implementation of an ERP system
in a company

In Serbia and in the region recently more and more
companies are opting for the introduction of ERP systems
in order to increase business performance of its core
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business functions, such as manufacturing, purchasing,
preparing and processing purchase orders, etc. [27].
Anyone who understands the complexity of operating
systems, estimates that the introduction of comprehensive
and fully integrated systems such as ERP systems is a
very demanding job. Tab. 2 presents companies that have
been the subject of the research that suggests that in the
Technical Gazette 23, 5(2016), 1335-1341
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analysed companies, nonetheless, people were largely
unprepared and did not understand how such a
complicated job can easily be applied to the introduction
of such a system. Project introduction and implementation
of the ERP system is an extreme challenge and requires
an enormous amount of resources, the best IS people, and
a lot of management support. Failed ERP installation is
more often the result of problems in the implementation,
than of the problems in the software. And when there are
problems with the implementation of ERP systems, they
can be expensive. In most of the examples of studied
companies, unfortunately, opinion is wrongly prevailed
that the operations of the company become successful as
soon as the company replaces the old information system
with a modern system that is based on the modern ICT
[28]. Therefore, the majority of enterprises around the
world now use ERP systems. For example, according to a
survey conducted in Germany from 2010 to 2011, ERP
systems are used in more than 92.% of all German
industrial enterprises [10]. Fig. 1 shows a graphical

representation of the examined companies by number of
employees.

Number of employees in the studied
companies
JP PTT Serbia

2% 3% 4%

Swisslion Takovo

14%

Serbian Glass Factory AD

77%

Diamond Zrenjanin
Holcim Serbia

Figure 1 Percentage of employees in the investigated companies in the
country (according to the research survey) [28]

Table 2 The companies that participated in the survey (according to a research survey) [28]

105
17

Number of
Employees
870
2762

www.srpskafabrikastakla.com
www.swisslion-takovo.com

135

334

www.holcim.rs

174
76

15 336
585

www.posta.rs
www.dijamant.rs

Company Name

Type of business

In business

Serbian Glass Factory AD
Swisslion Takovo

Glass industry
Confectionery
Manufacture of cement, aggregates
and ready-mixed concrete
Postal services, e-commerce, Internet
Food industry

Holcim Serbia
JP PTT Serbia
Diamond Zrenjanin

Companies and business systems in the country and
the region, now in the new circumstances and conditions,
are encountering a harsh reality: prediction, retaliation
and response to the increasing demands to the market or
to fail [27]. The development of information and
communication technologies (ICTs) and their use in
company management finds companies of Serbia and the
region completely unprepared. When the project
introduction and implementation of ERP systems is taking
place, most of the companies opt for this option without
having done a thorough analysis and re-engineering

web site

business processes, which inevitably leads to the failure
of implementation of ERP solutions [29]. The cause of
this is easily found in the cost of such a project, because
the majority of employees in companies see it as a huge
financial bite. In addition, they overlook non-financial
indicators and long-term objectives and benefits of
introducing a new business information system based on
the complete operation reconstruction [30]. The following
Tab. 3 gives the expectations of implementing SAP ERP
solutions.

Table 3 Expectations of implementing SAP ERP solutions (according to a research survey) [28]

Company Name
Serbian Glass Factory AD
Swisslion Takovo
Holcim Serbia
JP PTT Serbia
Diamond Zrenjanin

Expectations of project implementation
The introduction of new business processes and modernization of business integration.
Improved company management.
Integration with corporate headquarters
Establishment of infrastructure technology, improving the management of the Post of Serbia.
Implementation on time and improved business performance.

Informing employees about project
informing employees

40%
60%

unawareness of
employees

Figure 2 Percentage of informed employees about the ERP project in
Serbia (according to the research survey) [28]
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The most prominent problem in the companies in
which the research was conducted was a lack of attention
in the optimization process. The reason is very simple,
and yet many times overlooked: no matter how much the
technology itself is effective, it can help the company in
achieving its business objectives if business processes are
not coordinated carefully. Thus, business processes need
to be improved, it should be decided which one will be
changed, which one might be out, and then apply
information technology. It is not an easy task, and in order
to successfully achieve it an important thing is effective
communication among everyone involved in the
establishment of the ERP system. There is often very
1337
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inefficient communication between the parties involved,
which is the cause of a large number of difficulties.
Fig. 2 shows the percentage of awareness of
employees before deciding on the implementation of ERP
solutions.
Another problem that arises is associated with the
management of the company, which is running the
implementation project of ERP solutions [31]. The
problem is related to the management of the company that
does not recognize mentioned software solutions in a
sufficient and necessary extent. On the other hand, the
management is unprepared for the cooperation and
involvement into the project of implementations of ERP
systems. Research has indicated that there is something
else already taking place, the management leaves guiding
of the implementation of the enterprise to the IT sector.
So they ignore the importance of renewal of business
processes and in this respect do not provide sufficient
support for the necessary changes. Before the company
decides to purchase a new ERP system it is necessary to
analyse the existing and plan the future business strategy
through the operation of business processes [58]. Studies
have shown that almost all of the problems have been
identified on the business side, technology mainly
represents less of a problem. The conclusion is that
tracking business requirements often makes the difference
between successful and unsuccessful implementation of
the ERP system. And that is exactly what the process
approach offers. The causes of the above problems can be
various, we will mention just a few:
• Not understanding the significance of previous
process improvement,
• Lack of knowledge of their own business processes
and their correlation,
• Poor support of top management,
• The project was initiated by the IT department that
had no power to include important people from other
departments.
Results suggest that the categorized list of ERP
training best practices can be used to better understand
training activities in ERP implementation projects [32].
Furthermore, the results reveal that the company size and
location have an impact on the relevance of training best
practices [32].

Table 4 Computer Consulting Company engaged in the implementation
(by Research Survey ) [28]

Serbian Glass Factory AD
Swisslion Takovo
Holcim Serbia
JP PTT Serbia
Diamond Zrenjanin

A very important factor in the introduction of the
ERP system is active and functional communication
between all involved in the project implementation ERP
system. [34]. Communication itself means a formal
progress and information concerning the progress of the
project from the leadership of the project to other
stakeholders in the organization. It is very important to
have an adequate staff that must be chosen carefully. The
teams working on the project plans for development and
implementation of appropriate ERP solutions are typically
diverse teams of staff by the bidder and the Employer. It
is important that we have with both parties adequate
interlocutors, who know the problems of the work. The
following Fig. 4 shows the percentage of knowledge and
communication between team members in the
implementation of ERP solutions in Serbia.

81 %

100 %

80 %

80 %

79 %

60 %

78 %

40 %

77 %

20 %

76 %

0%

Enough
Insufficiently

Engaged in consulting
companies
Atos Serbia/Bulgaria
Aicon Serbia
B4B Serbia/Croatia
S & T Serbia
S & T Serbia

Company name

Percentage of knowledge and communication team members

Percentage of participation in the project
120 %

75 %

The project team
is formed by
management of
company

The availability of
people in the
project

Involvement
of key staff

Commitment
to the project

Stimulation
of labor

100 %

100 %

100 %

100 %

60 %

0%

0%

0%

0%

40 %

Figure 3 Percentage of participation of involvement, commitment and
stimulating the work of a project in the country (according to the
research survey) [28]
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Fig. 3 shows the percentage share of involvement,
commitment and stimulating work of a project in Serbia,
which emphasizes that the importance of the support of
the top leadership means the support to the project in
terms of delegating resources to the project, which are
necessary for the successful implementation of ERP
solutions. That is why it is important for management to
understand the importance of the project and its success.
It is equally important for all the members of the
Company's management to actively participate in the
project implementation of ERP solutions. Acceptability
by users means that customers are satisfied with the
proposed solutions, that it is really a solution that will
serve as an aid in their everyday work. That represents a
confirmation to the users of the business processes that
the solution is serving its purpose. The following Tab. 4
presents the hired consulting companies for the
implementation of SAP ERP solutions in the studied
sample of companies in Serbia.

74 %
Percentage of knowledge and
communication team members

Knowledge of team members
- technical, business

76 %

Knowledge of team members
- technical, business

80 %

Figure 4 Percentage of knowledge and communication between team
members during the implementation of ERP solutions in Serbia
(according to a research survey) [28]
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The purpose of the study conducted in [33] is the
definition of "critical failure factors", 47 of them, in order
to help other industries, consultants and implementers to
prevent failures during the ERP implementation. A
number of projects of implementing ERP systems by
hiring the wrong people get into trouble and difficulties.
Therefore, there is a need for evaluation of the influence
of ERP on the company's performance indicators. The
project team must have adequate knowledge of the
operations of the company, while all the members of the
team must be creative and trained to accept a challenge to
fight against the status quo, whenever it is needed. It is
important that the project includes an appropriate number
of personnel with adequate knowledge. Research
indicates that companies will have, if they opt for
information technology, to perform a wider range of tasks

in the project. The leadership of that company
management must control the project team and the project
leader, and that is the only way for their decisions to be
given an appropriate meaning and weight. Members of
the team should be encouraged to make the key business
decisions, and at the same time, the leadership should
show the confidence and they must be lead to believe that
they are not being controlled for every decision. Tab. 5
presents the critical success factors according to ASAP
methodology of introduction in individual phases of
ASAP methodology the rating is on a scale of 1 to 10,
smallest significance is 1, and the greatest significance is
10. Research aims to examine the significance of the key
success factors in the different stages of implementation
in Serbian companies that have adopted SAP ERP
solution.

Technological point
of view

Organizational point of view

Table 5 Significance of the critical success factors of the ASAP implementation phase (according to the research survey) [32]

Critical Success Factors
Support administration
Changes in management
Scope of management
The organization of the project
team and its jurisdiction
Strategically
Re-engineering of business
processes
Project Manager
Participation of end-users
Trust between partners
Commitment to Employees and
Consultants
Internal and external
communication
Tactical view The project plan
Education Program
Search and Troubleshooting
Consultants
Quick decisions
Clear objectives, strategies and
scope of adopting ERP solutions
Strategically
Avoiding adjustment
Different ERP solutions
Customizing the software
Transfer data between ERP
Technologically
solutions and existing information
systems

The introduction of a new ERP system is a great
contribution to the restructuring and the establishment of
a business system. For that normally we have only one
option, which we need to take full advantage of, so that
we have as much confidence as possible in a code of
profession, which is based on practical experience. It is
recommended that the project team involves the best
people. As soon as the engagement of people in the
project team does not show or is not seen in the daily
operations of the company, we are confident that we have
appointed the wrong people. Operating team members
perform their tasks in the project during working hours,
whenever it is possible. Performing emergency tasks on
the project is also often very burdensome for the
employees, because it is hard to concentrate on just one
task, putting aside that the very quality of the work done
is suffering. Let's try to distribute tasks to people who
are not members of the project team. Incorporating
Tehnički vjesnik 23, 5(2016), 1335-1341

Part 1
8
6
5

Part 2
5
9
4

Part 3
5
6
4

Part 4
6
5
5

Part 5
8
6
5

Part 6
9
7
7

5

4

4

4

4

4

4

7

4

4

5

5

10
5
5

10
8
8

9
10
10

10
7
7

10
5
5

10
10
8

5

5

4

5

6

9

7

7

5

6

8

10

9
5
4
5
3

7
5
4
4
5

7
5
7
4
5

7
7
9
4
5

5
4
7
4
4

5
5
7
5
4

5

4

4

4

4

4

4
4
5

4
4
6

4
4
10

4
4
6

4
4
6

4
4
6

3

4

4

4

4

4

people into the design team increases knowledge and
understanding of each of its members, so that more
members of the project team expand the ability to
understand business processes in the enterprise. The
help from these people at the end of the project is
higher than it was prior to inclusion in the project.
Experience indicates that it is necessary to use
different strategies to further motivate team members.
It often happens that the daily tasks are not completed
until late in the evening. That is why it is necessary to
find an additional way to motivate the team members,
and is somehow connected with the policy of human
resource management.
4

Conclusion

Project of implementation in the companies that were
the subject of this studious research was followed by lack
1339
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of the support from top management in some companies.
It is these companies that were required to invest a lot of
energy and work to motivate the customer to collect the
necessary information, to participate in gathering the
information about their current work with the old
information system. Great job, that the users had to do,
such as preparing data for transfer to the new system, was
determined by consultants themselves or with the help of
computer experts, who together with their painstaking,
regular work, took the time to prepare data and other
project activities. So the day was usually longer than 12
hours. Conversely, it is easy to speak of a support from
the superiors in the project of introducing an information
system in certain companies. Key users were further
motivated to work on the project. Top level of the
management, project team leaders and department
leaders, had working meetings at which they discussed
the progress of the project as well as the problems and
solving them.
From the above study in specific companies we could
put in the first place, as a key factor for the successful
execution of the implementation of a new ERP solution or
renewal of an information system, the resulting active
support of the top leadership of the company. It certainly
confirms such modern ERP solutions in the analysed
companies, where despite the extremely short time of
realization of the project (three months) and the
complexity of the project, it was realized in due time, and
the users have nevertheless adopted introduced ERP
solution in the end.
This study has shown that the essence of the
difficulty of the project of introducing ERP system, was
represented by the selection of the strategy mode of
introducing ERP system with adapting existing business
process to standard, basic, functional solutions, helping
the performance of implementation at a given time.
Research in the companies indicates that in certain
companies they have accessed the implementation of ERP
solutions with tremendous customizing of ERP solutions,
which, along with the improper conduct has led to
exceeding the time of the introduction of information
systems for more than two times.
The third most important factor for the success of the
analyzed examples of companies is extensiveness of the
enterprise to cover the functionality specific to each
individual company. In some companies there was a good
deal of interference in the core of the standard solutions.
Research results impose it is itself the additional reason,
that the weak guidance, and unpreparedness of the user
for the project and testing lead a project to failure. In
some companies, fortunately, number of such ventures
was minimal, while some larger companies managed to
avoid the same ventures. As for such a comprehensive
undertaking the critical point is shortage of time, the
consultants of the bidders have proposed purchase dubbed
as "add-on" solution of local partners, who have been
involved in these projects as subcontractors, as this
standardized solution is integrated to the standard ERP
solution in a fairly simple way.
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