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APPLICATION OF INTEGRATED MODEL
FOR MORE EFFICIENT PROJECT
MANAGEMENT

Abstract: Project management concept has become an
indispensable approach, especially when it comes to
investment projects characterized by great complexity, huge
investments, long duration, a number of participants during
execution as well as other parameters. All current principles
of project management rely on principles, knowledge and
experience in quality management and risks. On the other
hand, modern business doing is characterised by strong
competition, decreased market share of enterprise,
uncertainties and other issues. Contemporary solution for the
problems is in integration of business activities. CIPM
(Computer Integrated Project Management) is contemporary
concept for development of business system which offers
direction for problem solution using a computer (part of
marking Computer) for integration (par of marking
Integration) project management (Project Management).

Enterprise gets more efficient by applying CIPM.
Keywords: Project management; Quality; Risk; CIPM.

1. Introduction

Projects have been managed since ancient
times, particularly big and complex projects
several thousands years old, such as Egyptian
pyramids or Roman infrastructural objects
(roads, aquaducts...). Participants in such
hystorical projects and a ceartin number of
people who performed function of
management had a totally different
relationships and commitments compared to
present day model of project management.
They often were not aware that they were
participants in a process that nowadays we
refer to as project management.

Today an important factor of business success
in project management refers to application of
international standards. Besides other factors
of business strategy, it is quality that assures
updated level of project management and a
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better positioning is achieved on global and
national level.

Project risk is uncertain event or condition
which, if it happens, has positive or adverse
effect to at least one of project goals, such as
time, costs, scope or quality (wherein
purpose of project goal is time so as the
project is executed according to aforehand
agreed time schedule; wherein purpose of
project goals is costs so as the project is
executed within aforehand agreed costs etc.).
Risk may be caused by one or more than one
reasons, but if a risk does occur, it may have
one or more than one effects (Popovi¢, 2020).

1.1 Notion for project and its definition
The term project implies realization of a new
undertaking in risky and uncertain conditions,

competition for required resources, in limited
time period, with fixed price and required
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quality. Project is a temporary endeavour
undertaken to create a unique product, service
or result (Project Management Institute,
2013). From historical point of view projects
as certain approach in project management
exist for centuries. The earliest forms of
modern project management may be found
during Industrial revolution.

Basic goal of planning from the beginning is
to define priority goal by project draft and to
manage its level to the maximum, while other
goals should reach optimal level (Popovic,
2020).

Project management represents scientifically
based and in practice confirmed concept by
which, with help of appropriate methods of
organization, planning and control, a rational
harmonization of all required resources and
coordination of required activities are done in
order to execute particular project most
efficiently (Jovanovi¢, 2002). Concept of
project management is successfully applied in
execution of investment projects where
effects of this concept implementation are
very clearly expressed and substantially great.
It is very well known that implementation of
modern investment projects are characterised
by great complexity, huge costs, long
duration, great number of participants and
other parameters (Jovanovi¢, 2001). Core
processes in project management are:
initiating, planning, executing, controlling
and closing. These processes have occurred
with various intensity in all project phases
and they most often overlap.

Main characteristics of environment are
constant changes  which  concurrently
represent threat, but on the other hand, also
possibilities which may bring competitive
advantages to organizations. Basic efficacy of
each organization is in following changes and
executing adequate changes within its
business. For organization's fast response and
for its efficiency in such environment
characterized by constant changes it is
necessary to develop model of enterprise
integration based on computer integrated
project management.
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A Project is time defined endeavor to produce
a unique product, service or some other result.
Each project must have a clearly defined
beginning and end. Project ends when it
becomes clear that goals of project are
accomplished or upon conclusion that project
goals could not or would not be reached.
Project also may be terminated if client
(buyer, sponsor) wants to suspend project.
Apart from projects duration, being short or
to last for years, as we have already
mentioned in the introductory part, projects
have their end. Project refers to work on
something that has not existed before and that
differs from results effected in similar
projects. Though iterative factors may be
present in various projects, it does not change
their quality of singularity.

1.2 Project quality management

Project management by definition is
determining the desired goals and defining
the necessary actions for their successful
achievement within the limits of maximum
compliance of the use of all necessary
resources (materials, workforce, financial
happiness, timequality, etc.) (Popovié, 2020).
Although project quality management is
closely integrated with other aspects of project
management, there are several aspects that are
unique in this effort.

According to (Gvozdenovi¢ & Adelsberger,
2014) unique elements of project quality
management include:

e Focus on quality-based
requirements. Ensure that all quality
and compliance standards for which
the project is responsible and by
service users and other leading
shareholders are identified.

e Focus on requests for additional
values. Work to understand the
demands, which often remain
unspoken unless you investigate
(inspect) them, which go behind
basic functional requirements and
will have the greatest impact on the



International Journal for Quality Research, 16(1), 147-162, 2022, doi: 10.24874/1JQR16.01-10

level of customer satisfaction in the
final solution.

e Focus on product/service and
process.  Quality  management
equally relates to quality of products
(goods and services) and the quality
of the process, especially the project
management process.

e Focus on verification. Set a game
plan to ensure that all requests to the
satisfaction of the relevant
shareholders will be met.

The main goal of project management, in
addition to minimizing time, costs and
optimal spending of resources, is to realize
the project in the requested quality. This
means that at every stage of project
management, project quality management
must be paid appropriate attention in order
that the service user receive the service he
really requested. Project quality management
is not imposing some special activities on the
project that have nothing to do with it. Quality
management is part of the project
management process, which ensures that the
realization of the project is carried out without
deviating from the prescribed standards.

1.3 Project quality management principles

There are seven key quality management
principles arising from a proactive
management philosophy, in whose center is
customer, and which are in line with other
project management practices. Using these
principles, the project manager keeps quality
requirements in accordance with the project
and key shareholders and gives the project the
best chance to ensure the expected quality.

e ldentify goals. This is a critical first
step in this process. Verify that you
have also determined the customer’s
expectations for quality as part of the
process of collecting requests as well
as expectations of quality compliance
that other key shareholders require,
whether thay are internal control
departments or external compliance

agencies. This is the most common
reason why quality expectations are
not met, because goals have never
been fully determined.

Plan the quality. Quality is planned,
not checked whether it exists. As
soon as you determine the quality
requirements, then you must decide
how to satisfy these requirements.
When you have clearly identified
quality goals, you can assemble a
complete approach to the project,
allocate resources and assign the
necessary tasks to give yourself the
best opportunity to meet quality
expectations. In one form or another
you need to document and e-mail
your quality management plan on
the project. This is often achieved
using quality management planning
documentation, which is part of your
overall project plan.

Find the appropriate formula. As
with other project management
processes, use the appropriate level
of accuracy and acting according to
the regulations to meet the needs of
the project. In other words, align
investments in terms of quality
procedures with risk levels and other
critical success factors. For example,
whether the project has to produce a
zero-defect product that has to
undergo FDA validation review or
whether the project is more usable in
a natural “fast and dirty” initial
phase.

Set expetations. This principle
focuses on two key aspects. First of
all, make sure that the customer’s
quality expectations are in line with
the needs of the project and with the
approach to take in terms of quality
management. And secondly, if the
effort (time, cost) to meet quality
requirements is in conflict either
with the project plan or budgetary
constraints, then you must enable
compromise through risk analysis
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scenarios that will result in
prioritizing quality management
efforts or result in adjusting the
critical balance of success factors.

e Stay focused on the buyer. The
philosophy of managing the quality
of the overall project highlights the
customer experience. This means to
perform things such as defining

requests from customer’s
perspective, asking the right
questions  to  disclose  other

requirements that will  affect
customer’s perception of the final
solution,  validity = from  the
perspective of the service user, and
also clear communication why
“other” quality requirements must
be met.

e "Believe, but check it out”. This is a
tangible principle of managing the
entire  project “don’t assume
anything, i.e. do not start from
assumption”. Whether it’s a job
intended for a project team member,
supplier or another external party,
always perform some level of
verification to ensure that work pack
that comes out of work meets the
targeted end of work criteria.

e It’s all up to yous! The project
manager  has  the ultimate
responsibility for the quality of the
project. While many aspects of

quality management are
organizational by nature, and you
need the support of senior

managerment in order to be
sustainable, you are still responsible
for the criteria of quality success,
such as for the entire project
(Rakovi¢, 2007).

2. Processes in project
management

The modern age is the essence of project
management successfullness and it represents
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maintenance of balance in the “vicious”
triangle — cost, quality and execution time. In
order to successfully keep this balance, it is
necessary that after the initiation of the
project, it begins its life cycle through the
design process upon previously precisely
fefined procedure valid for all objects of the
same type.

Within framework of complex conditions of
doing business, project management is a
complex and responsible task. There is a
number of approaches in  project
management, all of them with objective that
starting from an idea to final realization of
project objective ensure its execution within
set time schedule, budget and prospective
objective.

Pproject management processes can be
organized into five groups of one or more
processes each: initiating processes, planning
processes, executing processes, controlling
processes and closing processes. These
processes (process groups) are not discrete,
instantaneous events but appear with variable
intensity in all project phases and often
overlap (Figure 1) (Project Management
Institute, 2013).

Project and particular phase of project are
defined by initiating group processes. At
initiating the project a feasibility study is
obligatory to be done in order to define
whether the project is feasible at all.

The planning process, in order to achieve
balance, is a very important phase in the life
cycle of the project. The planning process
itself is very complex and consists of several
subphases, and during this time the project
manager is closest to the key parameters
about the project aiming to bringthe truth and
project certainty closer. Project manager
deals with the exchange of project
information and negotiation during the
planning phase and through the following
phases in the project’s life cycle. Planning
can be defined as: detrmining all activities,
their duration and necessary resources and
determining dynamics of their realization in
accordance with the scheduled completion
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deadlines of the entire project or individual
stages. Quality planning implies determining
quality standards relevant to the project and
determining how to meet them (Popovié,
2020).

Obijectives define planning processes and
objectives are more precisely defined, and
selection of the best alternative courses of

Initiating
Process

Planning
Process

Group Group

Level of
Process
Interaction

activities is done in order to maintain
objectives due to which the project is
initiated.

Executing processes include coordination of
people and other resources according to the
project plan and creating product or service as
a result of project or project phase.

Executing Monitoring Closing
Process and Controlling Process
Group Process Group Group

Finish

TIME

Figure 1. Process Groups Interact in a Phase or Project

Controlling process includes comparison of
executed and planned performances and
undertaking corrective measures to achieve
desired outcomes in case they substantially
deviate from projected ones.

Project closing process includes formal
acceptance of the project or a phase of the
project and leading the same to the desired
closing. These processes interact with each
other and also interact with processes in other
areas of knowledge. Each process can involve
the efforts of one or more individuals or
groups of individuals based on the needs of
the project. Each process generally occurs at
least once at each stage of the project.

According to Project Management Institute
(2013) there are ten separate Knowledge
Areas in project management. A Knowledge
Area represents a complete set of concepts,
terms, and activities that make up a
professional field, project management field,

or area of specialization. Five process groups
of management and three knowledge areas
are presented in Table 1 (PMI, 2013).

All current principles of project management
rely on principles, knowledge and experience
in quality management and risks. Namely,
quality management for project ensures
prospects for project objectives to be fulfilled,
and risk management ensures the prospects to
reach their maximum in conditions of
uncertainty of internal and external
environment. Such an approach in project
management contains within itself all
elements of proactive management, ie.
endeavors to decrease uncertainties of
realization well in advance by having impact
on internal and external environment.
Naturally, besides these two areas of
management there is a number of others, like
e.g. time management, human resource
management, suply management etc.
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Table 1. Project Management Process Group and Knowledge Areas of Project Integration, Risk

and Quality Management

Project Management Process Groups
Monitoring
Knowledge Initiating Planning Executing and Closing
Areas Process Process Process Controling Process
Group Group Group Process Group
Group
4.4 Monitor
. 4.2 Develop . and_ControI
4. Project 41D . 4.3 Directand | Project Work | 4.6 Close
: .1 Develop Project .
Integration Proiect Chart M t Manage 4.5 Perform | Project of
ject Charter anagemen -
Management Plan Project Work Integrated Phase
Change
Control
8. Project 8.1 Plan 8.2 Perform
Quality Quality Quality S'éS;?tt;OI
Management Management Assurance
11.1 Plan Risk
Management
11.2 Identify
Risks
. 11.3 Perform
11. I;’_ro;ect Qualitative 11.6 Control
isk . . )
Management Risk Analysis Risk
11.4 Perform
Quantitative
Risk Analysis
11.5 Plan Risk
Responses

Quality management in a project does not
involve imposing any particular activities in
project, that are not related to the project. On
the contrary, it is about activities usually done
for project's objectives to be fullfilled, that are
realized in such a way to satisfy user
(Rakovi¢, 2007). Success of a project, ie.
fullfililment of its objectives and gaining
project's product of good quality depends on
a number of factors, primarily on the quality
of its management. To get project's product
with required characteristics and quality as
end result of project execution, it is essential
for the whole process of its realization to be
performed implementing current concepts
and standards in a distinguished way. By
implementing standards in investment
projects all necessary conditions are obtained
for projects good realization and
implementation of principle for quality
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contained in 1SO 9000 in all phases of project
life cycle. By following the principles
possible problems and deficiencies during
project realization are enabled to be
eliminated, employing positive experiences
from prevoius similar projects, improving
synchrinozation of work of all participants in
construction that leads to fullfillment of
desired objectives. Atmost fullfillment of
requirements would be reached and a balance
would be obtained among invested financial
funds, resources and time. Likewise, highly
specialized human resources would be
enabled to participate, educated for good
project management.

Risk management concept in current time of
intensive  changes  gains  increasing
importance. Information becomes one of the
dominant global resources. Risk management
becomes integral part not only of business
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structures by daily business activities but also

indispensable  factor  of  efficiency
incorporated at the level of country
development. Business entities aiming

towards continuous business improvement
based on projected approach implement risk
management system in their core business
processes. Therefore, possibility to recognize
and assess the risk from environment,
preventive responding and their supervision
and channeling to desirable directions
represents the essence of the risk management
process as a key factor at quality increase in
all areas of business (Gvozdenovi¢c &
Adelsberger, 2014).

Project risk management includes processes
dealing with risk management planning,
identification, analysis, risk responses,
monitoring and project risk control. Most of
these processes are updated through the
project.

The project’s risk management goals are to
increase probability and impact of positive
events on the project and reduce the
probability and impact of unfavourable
events for the project (Popovié, 2020).
Project risk management processes include
the following:

e Plan risk management.

o Identify risks.

e Perform qualitative risk
management.

e Perform quantitative risk
management.

e  Plan risk responses.
e Control Risk.

2.1 Risk management planning

Risk management planning is the process of
deciding how to approach and manage risk
management activities for a project.

Planning risk management process is
important to ensure:

e That the level, type and visibility of

risk management are proportionate

to both risk and the importance the

project has for the organization.

o Sufficient resources and time for
risk management activities.

e Level of basis for risk assesment.
The risk management planning
process should be completed in the
early stages of project planning, as
it is crucial to successfully execute
other risk management processes
(Popovi¢, 2020).

The scope of risk management planning
determines to what extent risk management
planning should be executed for a particular
project. Defining the scope of this activity
involves analyzing several key elements —
some elements are general for the
organization, while others are characteristic
of each individual project.

The outputs of this analysis establish
restrictions on the execution of risk
management within the project and provide
justification for the requested risk
management infrastructure.

2.2 Risk identification

Risk identification determines what risk may
affect the project and documents its
characteristics. It represents the process of
determining, classifying and ranking all of
these risky events.
The most common information-techniques
are:

e  Brainstorming.

e  Delphi technique.

e Interview.

e Identification of cause of risk.

e  SWOT analysis.

e Ishikawa diagram.

2.3 Qualitatitive risk analysis
methodology

Qualitative analysis defines the consequences,
probability and degree of risk by levels of

importance such as “large”, “medium” and
“small” and can combine consequences and
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probability, and assesses the leve of risk based
on qualitative criteria (Gvozdenovi¢, 2009).
The main characteristic of the qualitative
method of risk analysis is that it does not
attempt to determine precise financial
amounts for property value, expected losses
and prices of security measures, plus sizes for
probability, threats and vulnerabilities, as well
as others if used, are not precise absolute
amounts. Relative values are used instead. The
relative measure of parameters is expressed
descriptively to categorise their size by rank.
Ilustrative example of descriptions of
parameter rankings are: negligible, low,
medium, large, extreme, important vey
important, etc.

The number of rankings on a scale for a
parameter is not determined by a rule, but is a
choice defined by an organization that uses
qualitative method.

Risk analysis is usually conducted using
questionnaires or workshops of people
involved in different goups, such as security
experts, managers of certain sectors in the
organization, objects risk owners (property),
users, etc.

It is common before first workshop to
distribute questionnaires to interested parties.
After the questionnaires are filled in, they are
used as base for qualitative risk analysis. In
workshops, participants identify objects
(property) and evaluate its relative value.
After that, they will try to determine the
threats that may endanger the property, i.e.,
the goals of that property. The following steps
are usually to determine what propery
vulnerabilities these threats can take and
choosing the security measures. The
qualitative method assumes that the weight of
a parameter used for risk calculation is given
descriptively and ranked on a scale.

2.4 Quantitative risk analysis
methodology

Quantitative risk analysis evaluates practical

values for consequences and their
probabilities, and produces values of risk

154

levels in certain units, defined in development
of context (Gvozdenovi¢ & Adelsberger,
2014). Quantitative analysis does not always
have to be fully possible or desireable due to
incomplete data about system or analyzed
activities, lack of data, the influence of the
human factor, etc. In addition, the necessary
efforts to conduct quantitative analysis
sometimes do not justify its implementation.
In such circumstances, semi-quantitative or
qualitative risk analysis by experts and
specialists of this observed area, may be the
optimal solution.

When it comes to the quantitative approach, it
is about using the exact numeric values, i.e.,
resource values shown in money units. The
vulnerability, threats and consequences in this
case are seen as so-called “exposure factor
(EF) expressed in the percentage of loss of
resource value in case of the realization of
certain threats. Probablity, which also
depends on wvulnerability and threats, is
usually observed in a specified time interval,
and is conducted accordingly, the
quantification of fisk for that period of time
can be shown with the expression:

R = Asset Value * Exposure Factor
* Probability

The positive in this approach is that at the end
of the analysis we get concrete values
expressed in money, i.e., expected loss in case
of event realization.

2.5 Planning and risk response

Planning risk responses is a process of
developing opportunities and actions to
improve prospects and reduce threats to project
goals. The key advantage of this process is to
deal with risks according to priority and if
necessary, inclusion of resources and activities
in calculation, schedule and project
management. Any risk response requires an
understanding of the risk mechanism it refers
to. Planning a risk response involves
identifying and assigning one person (risk
response owner) to take responsibility for
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conducting a risk response. The risk response
should be appropriate according to the
importance of risk, economical in relation to
problem solving, realistic within the context of
the project, compliant by the stakeholders and
owned by the responsible person.

2.6 Risk control

Risk control is the process of conducting
threat response plans, monitoring established
risks, monitoring remaining risks,
recognizing new risks and assessing the
performance of risk management processes in
the entire project. A key advantage of this
process is to improve the performance of risk
management approaches during the project’s
life cycle, with continuous optimizing risk
responses.

3. Integrated approach in project
management

As competiotion increases, importance of
project management gains higher
significancy. Current conditions in doing
business characterize increasingly expressed
competition, decreasing of company
participation on market, loss of market,
uncertainty etc. So, the conditions in doing
business  get increasingly = complex.
Contemporary solution for the problems lies
in integration of business activities

(informations and processes) respecting
common business objective of the company
(Arsovski et al., 2007). Current market
conditions require constant review of
business objectives and strategies and fast
accommodation to newly arisen conditions. It
means that aspect of flexibility has to be
incorporated in all levels of management and
all business processes. This is the way how
business systems become increasingly
complex and the need for coordination is
increasing, ie. for integration of business
activities.

According to Gvozdenovi¢ (2009), for
integration of risk aspect and quality aspect in
project management an original model of
integration has been developed whose base is
AHP approach (Figure 2). Criteria (aspects)
of risk, quality and management of the project
are integrated through business processes that
are divided into five groups (initiating,
planning, executing, control and closing).
Each of the mentioned groups (macro
processes) may be disintegrated from
perspective each of the three mentioned
criteria. In this paper these macro processes
are integrated taking into account aspect of
including all three criteria. Integration of
subprocesses are realized by applying
information communication technology.
Alternatives presented in Figure 2 in this
model resulted from using RiskyProject
software (Gvozdenovi¢, 2009).

Criteria

= =>

/»zf

PROJECT
/\ quaLITY @

S ;—-{‘(Q_““"
/ R&

—~——

ProcessL lnitiatingj L Planmng
— /\

< ~—— /

Monit
J [Execunngj | amo‘ln(l:;';:‘:oj L Closmg 7

T SSess g0 >< =

Alternative | Alternative 1

Alternative 2

Alternative 3 Alternative 4

Figure 2. Integration model using AHP approach
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Integration of enterprise has a task to improve
and fasten production and to improve quality,
enable decision-making and create industrial
environment, where production will be based
on market requirements. Integration concept
of enterprise is based on four key terms:
computers, integration, production and
people.

Many models for enterprise integration may
be also used for development of such
enterprises based on concept of computer
integrated project management.

Computer Integrated Project Management
(CIPM) is contemporary concept for
development of business system which offers
direction for problem solution using a
computer (part of marking Computer) for
integration (par of marking Integration)
project management (Project Management).
The term direction is emphasized, because
CIPM does not offer ready-made solutions.
The main task of modelling is to analyse flow
of information, products and energy.

Computer integrated project management
CIPM  (Computer Integrated  Project
Management) is integral part of CIE
(Computer Integrated Enterprise) concept.
Notion CIE was primarily developed as CIM
(Computer Integrated Manufacturing), which
represents computer integrated production
and has further evaluated so that today four
notions are used, namely HOCIM, CIE, CAI
and CIB. HOCIM (Human Oriented CIM)
underlines importance of human resources in
creating and usage of CIM system (Arsovski
et al., 2007). Notion CIE enlarges scope of
application of CIM system from the term
Manufacturing that reffers to whole
enterprise, to the whole group of producers
(corporation) (Arsovski, 1998).

In order to develop CIPM/CIE project
management system, a particular contribution
was made by the following (Perovi¢, 2003):
e Information system development.
e Personal computers and
communication systems
development.
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e Automatic machine control system
development.

e Computer aligned techniques
development (CA technique).

e Methods and procedures in
managing business systems.

Information technology has become base for
development of technology for the last
quarter of the twentieth century, together with
trend of fast changes, developing at first as a
computing technique, and now as global
communication technology.

CIPM/CIE system represents integration of
management technologies and management
skills and software in project management.
Mass usage of personal computers together
with artificial intelligence created conditions
for new approach in management. Artificial
intelligence, as a field of informatics, is
composed of the following fields: computer

vision, automatic programming, experts'
systems, phase logic, neural networks,
robotics, intelligent computer supported

instructions and understanding of speech.

Figure 3 presents model of integration in
project management for particular investment
project (project of construction of hydro

technical supply tunnel) (Gvozdenovic,
2009).

The following software packages were used
for project of construction of hydro technical
supply tunnel: Microsoft Project,
RiskyProject and Matlab: Neural Network
Toolbox. Microsoft Project is one of the
leading software packages for project
management and is intended, primarily, for
planning, monitoring and controlling of
realization of small and medium projects.
This  programme  package  enables
comprehension of very complex projects
through breaking of projects into particular
phases and parts or through connecting part of
a project or more projects for joint usage of
resources and more efficient team work
(Courter & Marquis, 2002). This package is
used for planning time schedule of realization
of the project of construction of hydro
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technical supply tunnel by using methods
PERT and CPM.

RiskyProject is a software for advanced
project management with risk analysis. Risky
Project analyses project's schedule with risks

<>
N
1

and uncertainties, calculates the prospects for
project to be completed within set period and
budget, and presents results to user in form
that is easily readable and understandable
(Intaver institute, 2009).

Construction of
investment
projects

Figure 3. CIPM/CIE model of integration on example of investment project

Matlab is software package intended for
solution of mathematical problems, data
analyses and visualisation. One of the
modules that contains Matlab is Neural
Network Toolbox and integrates functions for
designing and simulation of neural networks
within it (Calasan & Petkovska, 1996).

Model of integration contains standards in
project management. As main acters in
standardization in project management
professional associations appear with their
members, as well as many other associations.
Majority of professional associations created
their corpus of knowledge, ie. Document
required for defining profession and setting
criteria in project management. Important
role in project management today in the world
has International Project Management
association PMI with headquarters in USA
and with branches in almost all world
countries. PMI was founded in 1969. in New
Castle in Pennsylvania (Cagle, 2005). It
created the oldest and most frequently used
standard in project management Project
Management Body of Knowledge, that was

amended over the years. Series of standards
ISO appeared out of intention to remove the
barriers in international trade (goods, services
and informations), ie. A requirement
appeared for the standards from field of
management system to generalize and
harmonize. Series ISO 10006 standard
obtains instruction on gquality management in
project.

4. Problems in project
management in current
(classical) way

Problems in project management in current
(classical) way in project management for
project of construction of hydro technical
supply tunnel may be best presented by
Ishikawa chart (Figure 4). These problems
refer to: equipment, standards, human factor,
inadequate implementattion of appropriate
methods and tools, time, geology, floods and
financial resources.
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Figure 4. Ishikawa chart for problems of project management in classical way

Problems reffering to equipment, mainly
reffer to implementation of IT technology due
to the fact that appropriate softwares are not
used, softwares that would enable effective
project management from risk aspect. The
rest of the equipment (construction, machine
and geological) are of the same level of
performances, as with proposed approach in
project management.

In current approach in project management,
mainly are analysed standards relating to
construction area and partly to project
management. The remaining part of standards
that refer to QMS, OHSAS, risk management
and project management from costs aspect are
not used in classical approach, that provokes
number of problems in related areas. This is
why these aspects are included to a great
extent in proposed model.

Problems related to human factor in current
approach, basically refer to lack of
knowledge and skills in IT field, inadequate
people mobility, as well as their availability
during particular period of engagement,
which has impact on realization of projected
deadlines, costs, risks, quality and total
project effectiveness.

A part of the problem in classical approach
refers to inadequate implementation of
appropriate methods and tools. In classical
approach, CPM method is mostly used.
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Most often time is the greatest problem in
project management in classical way because
standard processes, verified suppliers,
schedule plans are not used, deadline for
completion is arbitrary. By applying proposed
procedure the foregoing problems are
eliminated or decreased:
e Applying QMS processes are
standardized and suppliers verified.
e Built in material is in line with
specifications.
e Planning is done in line with the
software.
o Deadline for completion is result of
optimization of project activities.

Geology factors and floods are characteristics
of the system and they may not be essentially
influenced by application of proposed
concept. Financial means may be partially
influenced by applying QMS.

5. Efficiency of proposed model

Efficiency of proposed approach is expressed
by ratio between performances in relation to
classical approach or in relation to projected
values of performances. Efficiency is
measured through realized effectiveness and
scale of engaged resources. Having in mind
that engagement of resources for proposed
and current approach is the same, then ratio of
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efficiency focuses down to ratio of

effectiveness.

By applying model of integration, and results
effected from analyses of sensitivity (Figure
5), where all risks reffering to project duration

have been identified, costs and quality;
component values, effectiveness evaluation
and defining of ponders based on previously
determined ranks of importance are
calculated (Gvozdenovi¢ et al., 2012).

Risks affected project ’W‘
Name ‘ Task D ‘ Type ‘ Risk Assigned To ‘ Sensitivity Chart ‘ Rating ‘ Note
1 Risk: Hicholski usiovi Rk Altasks(globdl) [ ]1um
2 Rlisk: Neefikasan [il nepostajeci] sistem upraviar Risk All resources and tasks (globe I:I 0599
3 Risk: Naknadhi i¥T radavi Risk All resources and tasks (globe 1 0405
4 Rlisk: Nedostupnast patrebnin materiialih resuisz Risk Alliesources and tasks (globe I:l 0342
5 Risk: Rasnignie u dobavi materiala i opreme: Risk Alliesources and tasks (globe I:| 0286
& Risk: Nestabina polticka oknuzenis Risk Al tasks (glabal) I:| 0280
7 Rlisk: Geatehnicki uslovi Rigk All taks (global] I:| 0227
8 Rlisk: Mizak niva komunikaciiske integraciie Rigk All tasks (global] I:l 0218
9 Risk: Losa koordinacia svih ucesnka Rigk All resources and tasks (globe I:| 0178
10 | Risk: Medavolina automatizacija aktivnosti Rigk All tasks (global] D 0157
11| Risk: Nedovoljno iskustvo pojedinih ucesnika u p Risk Al tasks (global] O 0150
12 | Rlisk: Los sistem osiguranja i kontrole kvalteta Risk Al resources and tasks (globe O 013z
13 | Rlisk: Insalventnost/neplacanie dobaviacima Risk Al tasks (global] O 01z
14| Rlisk: lzmiene projektnih fizsenia tokom izvodjenj: Risk Allresources and tasks (globe O 0113
15 | Risk: Paskuplenja robai usliga dobaviaca Risk Al tasks (global] D nne
16 | Risk: Lose planiranje wremena i utroska resursa Risk All resources and tasks (globe D (INRFS
17 | Risk: Priradne katastrofe Risk Al tasks (global] D 0116
18 | Rlisk: Nerealnii nejasni clievi [rak, ciiena) Risk Al tasks (glabal) D 01s
19 | Risk: Fluktuaciia fudi Risk Al tasks (glabal) 0,000
20 | Risk: Jaka polticka opozicia Risk Al tasks (glabal) 0,000
21| Risk: Rasnjenie kod odobravanja projekta Rigk All tagks (global] 0,000
22| Risk: Rasnienie u isporuci Rigk Assigned to 11 tasks/resaure 0,000
23 | Risk: Romplikovana bankarska procedura 2a dot Rigk All tagks (global] 0,000
24| Rigk: Komunala oprefienost i dostupnast zemijst Rigk Al tagks (glabal] 0,000
25 | Rlisk: Konzenvatorski zahijevi Risk Al tasks (global] 0,000
26 | Rlisk: Losi zakoni ifl ucestale izmjene zakona Risk Al tasks (global] 0,000
27 | Risk: Nedefinizan projekini zadatak Risk Al tasks (global] 0,000
am e - - »
Task Duration Task Start Time Task Success Rate Task Cogt Lags E Risks

Figure 5. Results of analyses of sensitivity for all project parameters

Efficiency may be calculated in the
following way, by applying new approach:
Ey =04-0gy + 030y + 0.3 Oypy
Ogy = 0.4 - Oyg + 0.3 - Oygy + 0.3 - Oygrz
Oyr =0.2-0Oypy + 0.2 - Oyp, + 0.2

N 0VR3 + 02 ° 0VR4-
+ 0.2 * OVRS

Oyrr = 0.2 - Oygy1 + 0.2 - Oygi, + 0.3
*Oyriz + 0.3 - Oypis
Oyrz = 0.4 - Oypa1 + 0.2 - Oygo, + 0.4
* Oypz3
Oqn.0qp, resulted based on project quality
evaluation of completed research.

Oypn, Oypp resulted based on project flow
(time) of completed research.

The following values resulted out of
calculations:

OVR = 32, OURl = 33, 0UR2 = 4, ORN =
3.47

124.4 134.4
OQN = 5_2 = 239, OUPN = 5_2 =2.6
Ey=04-347+03-239+0.3-2.6
= 2.885

Efficiency is calculated in the same way by
applying current approach.

EP = 04 . ORP + 03 . OQP + 03 N OUPP
OVR = 2.2, OURl = 2.3,
OURZ = 3, ORP = 247
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__ 1008 121.7

OQP = ? = 1.94, OUPP = ? =23

Ep=04-247+03-194+0.3-2.3
= 2.26

Structure of participation of performances
in efficiency by application of new
approach is the following: risk 41%, project
management 31%, and quality with 28%.

Structure of participation of performances
in efficiency by application of current
approach is the following: risk 37%, project
management 34%, and quality with 29%.

Efficiency relation by application of new
and current approach of the values is 1.27,
which means that efficiency is increased for
27% by application of new approach in
relation to efficiency by application of
current approach.

The results of the research imply that it is
viable to increase efficiency in project
management by application of CIPM/CIE
model, ie, by integration of standards for
quality infrastructure and informations
technology.

6. Conclusion

Nowadays enterprises do business in a very
complex and varying conditions that
require  constant accommodation to
turbulent environment, in order to sustain
and continue to do business successfully.
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