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Abstract: Identification and evaluation of risk in the production project in the
preliminary phase of its realization has important influence on manager’s decision
about the project continuation, the reduction of project realization or the stop of project
realization. The method of the quantitative ex-ante risk estimation in the project is
proposed in the paper. The aim of the paper is to blow the whistle on importance of
the ex-ante identification and estimation of the risk in the production project, as the
factor which has positive influence on the project realization and implementation. In
the article the following thesis is proposed: the ex-ante identification and estimation of
risk in the project contributes to its efficient realization and increase possibility of
obtaining the originally defined results.
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1. INTRODUCTION

All activities, including also those which are implemented in a form of projects, always
generate risk, what may be perceived in the very essence of a project. Most often, in
professional literature, a project is defined as a temporary action undertaken for
creation of a unique product or delivering of a unique service (A Guide to the Project
Management Body of Knowledge, 2013). Uniqueness means exceptionality of a
project in the scope of a concept of the enterprise, however, a level of uniqueness
may vary (from a low uniqueness level to high uniqueness level). A characteristic
feature of uniqueness of a project is connected to a risk. The more unique a project is,
the higher the level of a risk. Risk in a project is connected with occurrence of events
which will have realistic impact on a project implementation and its result. These
events may have both a positive as well as a negative impact at every stage of the
implementation of a project. However, already at an initial stage of preparation of a
project, the ex-ante risk assessment in the project may have impact on a decision of
project manager on launching or abandonment of a project. Consequences of this
decision will not be neutral from the point of view of company development (Kozien,
2017; Kozien and Kozien, 2017).

It is worth emphasizing that a development of modern manufacturing plants as well as
strengthening of their competitive position is connected to a development and
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implementation of new innovative products. G.L. Urban and J.R. Houser point out that
implementation of new products for companies is risky (Urban and Houser, 1993). In
a manufacturing project, a risk is defined by:
o benefits arising from materialization and implementation of a manufacturing
project, which may provide increase of profits, contributing to its growth,
¢ failure in implementation of a new product expressed by losses which may cause
a downfall of a company.
This is why identification and ex ante risk assessment are a key problem in
management of a manufacturing project, as well as a challenge for managers and
project teams, whose tasks is a diagnosis of future events, assessment of probability
of their occurrence as well as their potential impact on efficient implementation and
assessment of effects for a project. Methods of risk assessment in a project are
helpful in identification and ex ante risk assessment in a manufacturing project.
The considered method of a risk assessment seems to be useful in those problems
where the knowledge is incomplete (Pietraszek et al., 2017; Lisowski and Filo, 2017;
Filo et al., 2018; Krawczyk et al., 2018; Kozien, 2018b) or uncertain (Wtodarczyk et
al., 2011; Skrzypczak-Pietraszek et al., 2018) while typical methods require data
precision unavailable due to a high cost of a real test (Osocha et al., 2004; Osocha,
2018) or other technical problems (Ulewicz et al., 2010; Radzyminska and Ulewicz,
2014; Goroshko et al., 2014). It should be particularly useful in steel and chemical
industry management (Ulewicz et al.,, 2013; Radzyminska-Lenarcik et al., 2018;
Maszke et al., 2018).
The purpose of this article is emphasizing of significance of identification and ex ante
risk assessment in a manufacturing project as a factor having a positive impact on its
materialization and implementation. In the article a following thesis was formed:
identification and ex ante risk assessment in a project contributes to its efficient
implementation and increases the possibilities of reaching the planned results.

2. METHODOLOGY OF THE EX ANTE ESTIMATION AND VALIDATION OF THE

RISK ON EXAMPLE OF THE PRODUCTION PROJECT

Problem of identification and risk assessment in a manufacturing project is connected

with:

e a situation in which events can occur which may have impact on preparation,
implementation and results of undertaken actions in the scope of the implemented
project,

¢ time (moment) of performing assessment (ex ante, on-line, ex post),

e using method/ methods of identification and risk assessment in a project.

In professional literature one may point out to various interpretations of a notion of risk

in a project. Kirschbaum, perceiving a positive impact of events on implementation of

a project, interprets a notion of risk as all kind of uncertainty, also such one which will

beneficially alter a course and effects of a project (Kirschbaum, 2000). Whereas,

Zurek defines a risk as an uncertain phenomenon, concerning future, the occurrence

of which will have negative effect for project implementation (Zurek, 1999).

However, an appropriate approach for an issue of identification and risk assessment

in a project is viewing it in a context of both positive as well as negative impact on its

preparation, implementation and results of its activities. Such interpretation of risk in

a project is presented by World Project Management Institute defining a risk as
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an uncertainty regarding an occurrence of an event or a condition which, if they
appear, will have essentially positive or negative impact on a course of a project
(Project Management Institute homepage, 2018). Risk may be also generally defined
as a combination of probability of occurrence of an event and its effects (ISO IEC
Guide 73:2002, 2002), which may turn out to be a chance or a risk for success of a
project (Risk Management Standard, 2003). This is why the identification and risk
assessment in a manufacturing project increases the chances for its success and
therefore for developmental expansion of a company.

Identification and risk assessment in a project are of practical character and refers to
events which are known or which may become known, the probability of occurrence of
which or effects of their occurrence may be assessed. The purpose of assessment of
risk in a project is minimization of the impact of activities putting the implementation of
a project at risk by their ongoing correction. The assessment is defined as a process
of systematic examination (Sanders, 1994), which is performed at an initial stage (ex-
ante), implementation (on-line) and finishing of a project (ex-post). Sefton et al.
(Sefton et. al., 2002) drew their attention to a requirement of development of an
Evalsed method in the scope of development of comprehensive methods, both
qualitative and quantitative, used for project assessment. Moreover, they pointed out
to a need of searching new concepts of assessment of projects, using interdisciplinary
approach to risk assessment. Also, they pointed out to an effort of adaptation of
interdisciplinary methods for project assessment (Sefton et. al., 2002).

In professional literature one may differentiate comprehensive and fragmentary
methods, used for assessment of projects. Well-known methods of assessment of
projects include: Feasibility Study, Cost Benefit Analysis, Multi-Criterial Expert
Assessment, Cost-Utility Analysis, Economic Impact Analysis, Social Cost Benefit
Analysis.

This search also includes proposals of authors of the article, who — in earlier
publications — suggested a use of quantitative method based on a notion of a fuzzy
logic (Kozien and Kozien, 2018), as well as qualitative method of list of risks for
assessment of risk in a project (Kozien, 2018).

Purposes and a course of research. The cognitive purpose of the conducted

research was identification and assessment of risk factors which may have impact on

a managerial decision on implementation or abandonment of a project. The

methodological purpose was development of a method for ex ante risk assessment in

a project.

Research methodology included the following stages:

Stage 1 — specification of purpose and subject of research. The purpose of research
is ex ante risk assessment in a project. The subject of this research are projects of
manufacturing type.

Stage 2 — gathering information on the project means becoming acquainted with
specific characteristics of a manufacturing project and gathering of necessary
information on a project and risk factors which may have impact on its
implementation.

Stage 3 — application of the proposed quantitative method for ex ante risk analysis in
a manufacturing project means the assessment according to the risk factors taken
into account (Table 1).

Stage 4 — Interpretation of results and formulation of conclusions.
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Identification and ex ante risk assessment in a manufacturing project concerns
prediction of factors which may and do not have to materialize, however — their
occurrence may have positive or negative impact on the implementation and results of
the project. Risk of a project due to the impact factors may be divided into external
factors, which define general risk and internal risk, which pertain to project risk
(organizational risk, risk connected to project management, technical risk).

Quantitative Analysis. In order to conduct quantitative ex ante risk assessment of
a manufacturing project, 21 risk factors were formulated, based on literature research
and own experience (i =1,...,21) including a group of general risk (9 factors) and
project risk (12 factors). These factors were gathered in the first column of Table 1.
Each of the factors is connected to the quantitative assessment of potential possibility
of occurrence of a described risk factor in a project (r;) evaluated in the 1-3 scale (1 -
low risk, 2 - moderate risk, 3 - high risk) and assessment of effects of occurrence of
the considered risk factor (s;) evaluated in the scale 1-6 (1- benign effect, 3-moderate
effect, 6 — severe effect). Risk factors are defined for a manufacturing project.
Approved method of description including an assessment of possibility of risk
occurrence, effects of its occurrence and the approved scales of quantitative
assessment together with reference to linguistic description were approved after
Pritchard (Pritchard, 2002; Wirkus et. al., 2014). Based on these values a parameter
of comprehensive ex ante risk assessment R in project is defined, defining it in a form
of (1). This form refers to a method of assessment of risk included in the risk-list
method (Kozien, 2018a) and an earlier paper written by Bradley (Bradley, 2003).

21 riSi
R=>" o (1)
= t

The obtained value of R parameter serves for comprehensive ex ante risk
assessment in a manufacturing project. Table 1 lists the values of factors of
possibilities of risk occurrence (r;) and effects of risk occurrence (s;) for an analyzed
manufacturing project.

Table 1
Factors for ex ante risk assessment in a manufacturing project.
Possibility of
Risk factors (i) risk occurence Effects (s;)
(r)
General risk factors
1 | Political changes occurring in the environment 1 3
2 | Legislative changes 1 1
3 | Economic changes occurring in the environment 2 6
4 | Sudden changes in technical progress 3 6
5 | Impact of external stakeholders 2 3
6 | Unspecified requirements of a client 1 1
7 | Gaps in formal requirements of a contract 1 3
8 | No verified suppliers 3 6
9 Supplier does not have the implemented system 5 3
of securing quality
Project risk factors
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No maturity for a project of a company in the

10 | scope of knowledge management (bases of 2 6
knowledge)
No maturity for a project of a company in the

11 | scope of applied methods and methodology of 1 1

management of projects

Inefficient managerial and organizational system

12 | of a company supporting management of a 1 3
project

13 Non-formalized standards of human resources 1 1
management
Non - precise definition of purposes and

14 | requirements of a project concerning the time, 1 3

cost and quality)

Project is a solution with high degree of

15 . 2 3
unigueness

16 | High technological complexity/new technologies 2 3

17 | Changes of technical standards 2 3
Low quality of project teams (knowledge,

18 . 1 1
competences, skills)

19 | No experts 1 1

20 | Inefficient system of communication 2 3

21 | Destructive character of conflicts 2 3

Source: own research

3. RESULTS AND DISCUSSION

As an example of analysis — a manufacturing project was reviewed, for which the
ex-ante risk assessment was performer for value of factors of possibility of risk
occurrence (r) and effects of risk occurrence (s;) listed in Table 1. The value of
parameter of comprehensive ex ante risk assessment in a project, obtained on their
basis, using form (1) amounts to R =191, what means a moderate risk of
implementation of a project, appointed prior to a commencement of its implementation
(accepting the same scale for a description of risk assessment like in a case of risk
factors assessment, which was performed earlier). Detailed ex ante risk assessment
in a manufacturing project facilitates the indication of factors generating its highest
level. For the considered manufacturing project, these are the factors connected with
risk referring to changes in the scope of technical progress and the lack of verified
business partners (suppliers), as well as economic changes. The listed risk factors
constitute a general risk of a project, whereas the lower level of risk is generated by
risks referring to a project risk. Therefore it can be concluded that a project potential
of a company facilitates the implementation of a project. ldentified risk factors are
connected with its environment, what in practice means that at a stage of project
implementation the risks of environment must be monitored on-line.

4. CONCLUSIONS

Implementation of each project is connected with a risk to its successful completion.
Therefore, a significant task of any project manager already a tan early stage of
a project is indication of areas generating possible risks using methods serving for
identification and ex ante risk analysis.
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An advantage of the proposed quantitative method of ex-ante risk analysis in a project
is a possibility of expanding a number of assessment criteria and adjusting them for
a given type of project. And therefore, an analyzed manufacturing project included
technical risk connected with implementation of manufacturing process, whereas in
a situation of assessment of the so-called soft project, one should pay more attention
to social risks.

Problem of identification and risk assessment in a project is a valid issue concerning
the prediction of events which may occur in the future and have impact on
management of time and cost in a project. Identification and assessment of risk in a
project is a continuous process. Key significance for risk management in a project is
its identification and ex ante assessment at an early stage of preparation and
monitoring of indicated specific risk factors in subsequent project stages.
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