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Abstract: The presented article attempts to develop an innovative methodology for supporting risk management of the 
implementation of projects. The methodology applies to manufacturing companies of the automotive 
industry, because it is one of the industries where the projects are comparable to each other. On this basis, it 
is possible to identify the risks that occurred in the past during the various stages of projects, which can 
contribute to more effective risk management during the current and future projects. The paper presents 
selected methods of data analysis: statistical method and method of graphical data visualization. There are 
also shown recommendations for data collection and processing which will enable the development of the 
innovation called authorial methodology. This developed methodology describes how to collect data on 
ongoing projects, as well as how to make their analysis to allow their subsequent use. The presented 
methodology is to aimed at optimizing decision making for project implementation in management 
sciences. 

1 INTRODUCTION 

The basis of production companies of the 
automotive industry is the completion of projects. 
Extensive engineering centers, cooperating closely 
with production facilities, are responsible for the 
development of existing, and entirely new product 
concepts. Starting with the implementation of the 
developed solutions and ending in production. In 
situation where the project involves cooperation 
with crucial contractor for the company, or is 
intended to implement a very important strategic 
objectives of the company. The success depends on 
whether the company is competitive on the market. 

Regardless of market segment of the company, 
the completion of projects involves many 
challenges, which are diverse and complex. 
However, the common feature for all difficulties is 
that they carry a risk. It could threaten the planned 
completion of the project, or lead to a total failure. 
To avoid failure, people such as project managers, 
operational managers, or leaders of the various units 
use methods supporting the management of risks. 
The aim of these methods is to prepare for the risk 

(negative risk – called threat »Korczowski, 2010; 
PMBOK Guide, 2012«) to respond in the incidents 
of danger, and to eliminate or at least to reduce their 
undesirable effects. Concept of the risk is also 
associated with the possibility of incidents which 
can lead to positive consequences: this risk is called 
opportunity (Jaafari, 2001). The role of the person 
responsible for this phase of the project is to make 
the opportunity happen. 

In the case of companies whose functioning is 
based on the successful completion of projects, it is 
very important to pay attention to various aspects of 
the tasks. The aim is to improve efficiency, reduce 
the amount of unplanned costs and to achieve the 
intentions according to the plan. In such situations, it 
is important to draw the appropriate conclusions 
after, and during the completion of each project. 

It should concern issues such as execution 
management tasks, cooperation with subcontractors, 
or the quality of the work performed by the 
individual functional groups. Information about 
these issues can be useful for risk management in the 
future, because the knowledge of the past risks or 
opportunities, combined with the knowledge on how 
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to deal with such situations, can contribute to the 
fast, and appropriate risk response (Larose, 2006; 
Pickett and Elliot, 2007). 

Sometimes after the completion of the project, 
there is not enough time to analyze it and draw 
conclusions, because next project is started very 
quickly. 

In that case it is not possible to share the 
knowledge gained during the completion of the 
project with other employees of the company or to 
catalogue it properly. That is why it would be useful 
to have a tool to support fast archiving of 
information and knowledge, and to be able to draw 
conclusions on the basis of available data. 

An obstacle to the practical use of such tool is 
the fact that each of project is innovative and unique, 
so their comparative analysis will not always make 
sense. However if similar projects would be studied, 
their comparison can provide useful information and 
lead to conclusions which will be helpful in 
managing the risk of other similar projects realized 
by the company in the future. 

This situation takes place in companies in 
automotive industry, which realize many similar 
projects. This means that the projects are 
comparable to each other, and on this basis it is 
possible to formulate a thesis that the identify the 
risks that have occurred in the past at different stages 
of projects, it can contribute to more effective risk 
management during the current and future projects. 

To be able to use this approach in practice, it is 
necessary to know the methodology of data analysis 
on completed projects in order to identify the risks 
related with them. 

The aim of this paper is to develop the 
methodology for collecting and analyzing data on 
completed projects that allow their subsequent 
analysis, in order to identify key risks of projects, 
and provide valuable information. 

2 METHODS OF DATA 
ANALYSIS 

The development of the methodology of analysis of 
projects and to implement it as a tool based on a 
spreadsheet, it is helpful to have knowledge of 
exploration topics (Dvir, Raz and Shenhar, 2003). 
The following are methods for the analysis and 
presentation of data: 
 The statistical method, which will be used in 

creating the spreadsheet, supporting project risk 
management. This method is based on the 

analysis of the probability of risks. The 
possibility of using this method is based on the 
information gathered from past projects; 

 Method of graphical data visualization, which 
enables to analyze the data through the visual, 
and thus it gives the chance the data will be 
noticed in a way that would be difficult to 
determine through analysis of algorithm by a 
computer. The method should be used in the 
process of developing a spreadsheet, because it 
can provide additional opportunities to draw 
conclusions by the user through the observation 
of graphical presentation of the data (Hand, 
Mannila and Smyth, 2006). 
Note, however, that before you can use the 

selected method, it is necessary to determine the 
appropriate method of collecting data on developing 
on developing projects. 

3 METHODOLOGY OF DATA 
COLLECTION AND ANALYSIS 

To make valuable data analysis it is necessary to 
determine the appropriate method of data collection. 
It was determined that the collection of data may 
occur as follows: 
1) At the beginning of the project and at each of its 

stages, the following information should be 
provided: 
a) what budget has been allocated for the 

completion of the project (planned cost of 
completion); 

b) time planned for completion; 
c) the identified sources of uncertainty; 
d) the identified risks. 
e) the success factors of the project, which 

should be provided. 
2) After completion of the project and at each of 

its stages, the following data should be 
collected: 
a) the amount of money that has been spent 

on the completion (actual cost); 
b) the duration of completion; 
c) the person responsible for the result of the 

work performed; 
d) persons/functional group that carried out 

the work; 
e) other stakeholders involved in the 

completion and their impact on the project; 
f) sources of uncertainty identified during the 

implementation; 
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g) sources of uncertainty, that resulted in 
materialized risks; 

h) risks identified during the completion; 
i) materialized risks; 
j) financial and timing impact of materialized 

risks on project/stage; 
k) success factors of the project, which 

should be provided. 
In a situation where the above mentioned data 

was collected, it is possible to analyze it. Based on 
the literature, its solutions (Atkinson, 1999; Gardiner 
and Stewart, 2012; Pritchard 2002), and experience, 
it has been attempted to create a methodology 
supporting risk management of the completion of 
projects in the manufacturing company of the 
automotive industry. 

The following is a developed methodology: 
1) To conduct a separate analysis of each of the 

projects/stages: 
a) comparison of the project’s budget with 

actual costs that had to be allocated for its 
completion; 

b) comparison of the budget of the project’s 
stages with actual costs that had to be 
allocated for their completion; 

c) comparison of the planned completion time 
of the project with the actual time that was 
needed to complete it; 

d) comparison of the planned execution time of 
subsequent stages with the actual time that 
was needed to complete them; 

e) comparison of the list of sources of 
uncertainty identified before the start of 
project with those that have been identified 
during the subsequent stages; 

f) specification of the received summary list of 
uncertainties, which resulted with 
materialized risk during project’s 
completion; 

g) comparison of the list of risks identified 
before the start of the project and at each of 
the stages, with those that have been 
identified during the completion of the 
project; 

h) specification of the received summary list of 
risks that have materialized and note their 
impact on the project in terms of cost and 
completion time; 

i) comparing the list of success factors of the 
project, which should be provided during its 
completion (and at each of the individual 
stages) with a list of success factors, which 
are guaranteed in the completion of tasks; 

j) to determinate which of other stakeholders 
involved in the project had positive, and 
which ones had negative impact on its 
completion; 

k) to determinate which person was responsible 
for the result of work performed on particular 
stage, along with details which stage was 
completed before planned time, which was 
completed on time and which was delayed; 

l) to determine which person was responsible 
for the result of work performed on the 
particular stage, along with details which 
stage exceeded the budget, which took the 
assumed costs and which was carried out 
cheaper than it was expected; 

m) to determine which person/functional group 
performed work at each stages, along with 
details which stage was completed before 
time, which was completed on time and 
which was delayed; 

n) which person/functional groups performed 
work at each stage, with details which stage 
exceeded the budget, which took the assumed 
costs and which was carried out cheaper than 
expected. 

2) Determination of completion indicators, 
separately for each of the projects/stages: 
a) The index of the financial viability of the 

project’s completion/stage: 

 ிܹ = ܭோܭ · 100% (1)

where: ܭோ	– the actual cost of the phase/project; ܭ – the planned cost of the phase/project. 

b) The index of the time efficiency of the 
project’s completion/stage: 

 ்ܹ = ோܶܶ · 100% (2)

where:   ோܶ – the actual duration of the project/phase; ܶ – planned duration of the project/phase. 

c) The efficiency indicator of identification 
sources of uncertainty of the project/stage: 

 ேܹ = ܰೋܰೋ + ܰಿ ೋ + ோܰಿೋ · 100% (3)

where: ܰೋ – the number of types of sources of 
uncertainty identified before the project/stage 
started, which have also been identified during 
its completion; 
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ܰಿ ೋ – the number of types of sources of 
uncertainty identified before the project/stage 
started, which were not identified during its 
completion; ோܰಿೋ – the number of types of sources of 
uncertainty not identified before the 
project/stage started, which were identified 
during its completion. 

d) The efficiency indicator of identification 
of sources of uncertainty leading to the 
materialization of risks: 

 ேܹಾ = ܰೋಾܰೋ + ܰಿ ೋ + ோܰಿೋ · 100% (4) 

where:   ܰೋಾ – the number of types of sources of 
uncertainty identified before the project/stage 
started, which have also been identified during 
its completion and led to the materialization of 
risks; ܰೋ – the number of types of sources of 
uncertainty identified before the project/stage 
started, which have also been identified during 
its completion; ܰಿ ೋ – the number of types of sources of 
uncertainty identified before the project/stage 
started, which were not identified during its 
completion; ோܰಿೋ – the number of types of sources of 
uncertainty not identified before the 
project/stage started, which were identified 
during its completion. 

e) The efficiency indicator of ensuring of the 
factors’ success of the project/stage: 

 ܹௌ = ܵܥோܵܥ · 100% (5)

where: ܵܥோ – the number of success’ factors of the 
project/stage provided during its completion; ܵܥ – the number of success’ factors of the 
project/stage, which should have been provided 
during completion. 

f) The indicator of financial efficiency of the 
person responsible for the result of the 
work carried out within the project/stage: 

 ܱைಷ = ܭ − ܭோܭ · 100% (6)

where: ܭ  – the planned cost of the project/stage; ܭோ  – the actual cost of the project/stage. 

g) The indicator of time efficiency of the 
person responsible for the result of the 
work carried out within the project/stage: 

 ܱை = ܶ − ோܶܶ · 100% (7)

where: ܶ – the planned duration of the project/stage; ோܶ – the actual duration of the project/stage. 

h) The indicator of financial efficiency of the 
person/functional group responsible for the 
work carried out within the project/stage: 

 ܱௐಷ = ܭ − ܭோܭ · 100% (8)

where: ܭ – the planned cost of the project/stage; ܭோ  – the actual cost of the project/stage. 

i) The indicator of time efficiency of the 
person/functional group responsible for the 
work carried out within the project/stage: 

 ܱௐ = ܶ − ோܶܶ · 100% (9)

where: 
 ܶ – the planned duration of the project/stage; ோܶ – the actual duration of the project/stage. 

j) The indicator of efficiency of risk 
identification of the project/stage: 

 ோܹ = ܴೋܴೋ + ܴಿ ೋ + ܴோಿೋ · 100% (10)

where: ܴೋ  – the number of the types of risks identified 
before the project /stage started, which have also 
been identified during its completion; ܴಿ ೋ  – the number of the types of risks identified 
before the project/stage started, which were not 
identified during its completion; ܴோಿೋ  – the number of types of risks not 
identified before the project/stage started, that 
were identified during its completion. 

k) The indicator of efficiency of 
identification of materialized risks in the 
project/stage: 

 ோܹಾ = ܴೋಾܴೋ + ܴಿ ೋ + ܴோಿೋ · 100% (11)

where: ܴೋಾ – the number of types of risks identified 
before the project/stage started, which were also 
identified during its completion, and which were 
materialized; 
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Figure 1: Main stages of the developed methodology (phase of data collection). 

 

Figure 2: Main stages of the developed methodology (phase of data analysis). 
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ܴೋ  – the number of the types of risks identified 
before the project/stage started, which have also 
been identified during its completion; ܴಿ ೋ  – the number of the types of risks identified 
before the project/stage started, which were not 
identified during its completion; ܴோಿೋ  – the number of types of risks not 
identified before the project/stage started, which 
were identified during its completion. 

3) Preparation of the reference library by 
comparing of the corresponding data from all 
projects, so that in the future it would be 
possible to further analyze the available data 
and to have a direct insight into its features. 

4) The calculation of the average value of the each 
of indicators of project/stages of completion 
based on the values determined through the 
completion in point 2. 

5) Identifying key risks of projects/stages: 
a) calculating the probability of occurrence of 

each of the risks, based on the data; 
b) determination of the level of severity for 

each of the risks, keeping the 
differentiation on the degree of financial 

risk and the degree of time of the risk, in 
sequence according to the following 
formulas: 

 ܵோಷ = | ோܲ ∙ ܹܴி| (12)

where:  ோܲ – the probability of risk; ܹܴி –	 the average financial impact (loss/gain 
caused by the risk); 

 ܵோ = | ோܲ ∙ ்ܹܴ| (13)

where: 
 ோܲ – the probability of risk; ்ܹܴ – medium time impact (shortening the 
time/delay caused by the risk). 

c) the risk categorization of particular phases 
– selection of appropriate limit values 
should be made on the basis of 
information, experience of the project 
manager and the nature of the 
implemented project. For the purposes of 
this   paper   categories   were   determined 

 

Figure 3: Phase of collect data on the implementation phases of the project. 
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according to the following criteria: 
 low risk – the value of the degree of risk 

from 0 to 0.15; 
 moderate risk – the value of 0.16 to 0.37; 
 high risk – the value of 0.38 to 0.75; 
 critical risk – the value of 0.76 and above. 

Implementation of the described methodology is 
shown in the example below: Figure 1 (own 
elaboration based on: Żmuda, 2016). shows the steps 
of data collection in a situation where the company 
has completed three projects. 

In situation where data were collected for the 
three projects, the analysis phase can occur, as it is 
schematically presented below in Figure 2 (own 
elaboration based on: Żmuda, 2016). 

Both the collection and analysis of data for each 
of particular phases is carried out similarly to 
carrying out these activities for the project, the idea 
is presented Figure 3 (own elaboration based on: 
Żmuda, 2016). 

4 CONCLUSIONS 

In the presented paper it has been developed a 
methodology for collecting data on completed 
projects to allow their subsequent analysis, and also 
a methodology of data analysis to identify the key 
risks of projects and to provide a valuable 
information. Using the developed methodology, in 
the future it is planned to create a tool to support the 
completion of projects in the form of a spreadsheet. 
While continuing work on the field tackled in this 
paper, it is recommended to implement the 
developed methodology for the data collection and 
analysis into a computer application. 

While using the developed methodology it 
should be borne in mind that phenomena such as risk 
and uncertainty are often very dynamic and they 
have interdisciplinary nature, thus the degree of 
repeatability can vary depending on the nature and 
level of innovation and uniqueness of the delivered 
project (Gembalska-Kwiecień, 2016). Therefore, 
using solutions developed from this paper it should 
be taken into account that it is intended to only assist 
the decision making process of project manager. It 
means that in terms of risk management the project 
manager should in the first place follow the logic, 
experience gained in the industry and his own 
assessment of the situation. 
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