
Hannu Majaniemi

R&D PROJECT RISK MANAGEMENT IN

PG IEC LV-MOTORS AND

GENERATORS
ABB Motors and Generators, Global R&D

School of Technology
2020



VAASAN AMMATTIKORKEAKOULU
UNIVERSITY OF APPLIED SCIENCES
Project Management

ABSTRACT

Author Hannu Majaniemi
Title R&D Project Risk Management in PG

IEC LV-Motors and Generators
Year 2020
Language English
Pages 66 + 2 Appendices
Name of Supervisor Marja Naaranoja

This thesis explores the views of the global project implementation at the product
development department. The large case company operates globally in various
industry segments. Project plan documents are made by one or more persons. The
plans give the purpose of the project and estimated goals and timeline. This the-sis
aims to find out the project management risks on global projects. The list of issues
that can go wrong in projects is long, for example an inexperienced project man-
ager can make poor estimations of the project. In addition, resources can be se-
lected wrongly, and the persons expertise might not fit the purpose. If the project
preliminary study is made poorly the project requirements might be not recog-
nized. Without management support, the project is almost impossible to be exe-
cuted well. This thesis investigates the risk perceptions of global R&D organiza-
tion in different locations globally from management viewpoint. The study also
determines whether there are differences concerning the opinions of risk im-
portance between the management and the project manager. Lessons can be
learned from every project, even if the project is a failure. Many companies do not
document lessons learned because employees are reluctant to sign their names to
documents that indicate they made mistakes. Thus, employees end up repeating
the mistakes that others have made. Lessons learned from every project is manda-
tory if the company wants to learn from the past and really want to improve their
project competence. The results of this thesis are that pro-jects that move too
quickly to the implementation phase are challenging or even impossible to keep
on schedule and the budget is often exceeded. The current project management
model needs to be updated to meet global R&D require-ments. As a result of the
thesis work it was found that the risks of project implementation are too rapid a
start of project implementation. The implementation begins with incomplete basic
and basic information. In addition, the resources allocated to a project are often
too small or at least do not allow for a shortage of any person. Placing people
globally in a project team also poses its own challenges in project implementation,
but the company culture is evolving in the right direction day by day.
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1  INTRODUCTION

1.1 Motivation for The Project Risk Management Research

The risk realization in the project is the most hated thing that can happen in the

project. This study explores the project success by using the client’s perspective in

a global project environment. Quite often, the risk is not seen or there is not

enough time to search all possible risks. Often the project audience or interested

group think that project execution is nothing more than fulfilling the project given

tasks and requirements. Sometimes when the project starts, everyone has an inter-

est to go ahead and perform, not thinking of the project risks. There are plenty of

possibilities to fail in project execution. In this “go ahead and perform” mode no-

body can fore-see the risks before starting the execution of the project, but every-

body notices if there is some error on the project timeline, cost or pro-ject deliver-

ables. For example, if a project manager makes too optimistic a schedule for the

project, there is no place for errors and risks are difficult to be minimized.

A delay of one task in the project can delay the whole project from a day to

weeks, months or even years. This can be seen, for example, in the extended de-

livery time of a Finnish nuclear power plant. In this kind of a huge project several

things can go wrong. One reasons in this particular project is communication or

perhaps more specifically, the recording of the communication in project related

discussions.

Memos and recording communication in one way or another are very important,

especially for long-term projects. If the project manager makes too pessimistic a

schedule, the end day of the project is so far away that nobody does not want to

start the pro-ject execution. Project results may be outdated already before the

handing over of the project. Long-term project cost impact can be huge depend-

ing on how many persons work on the project. Project managers should under-

stand that the project timetable, scope and cost need to be frequently updated. If

there are changes on the project scope, it almost always extends the schedule or

increases the need for workforce. Project timetable changes are needed if project



11

deliverables are to be achieved in the project. These forecasted or unexpected

change needs are called project risks.

The project risks management must find the external parties involved. In global

business, almost all projects involve external parties. At least different cultures

must be considered, so there is no possibility to grow an undefeatable obstacle in

the project implementation, including also internal project execution risks in glob-

al company. Generally, project risks are linked to the expectation of the pro-ject

objectives whether the time, cost and performance objectives. Many risks can be

expected and controlled. An integral part of the project must be the risk manage-

ment through-out the entire life cycle of the project. Some common risks in pro-

jects include:

• Poorly or not known defined require-ments.

• There are not enough qualified resources.

• Management does not support the project.

• Project poor estimating on cost, time and scope.

• Present case or otherwise inexperienced project manager.

The identification of the risk is an art and it takes time to learn that. The project

manager must to examine, permeate, and analyze all available data.

• The project manager’s tools include decision support systems, project

steering committee.

• Expected value measures from the available data.

• Trend analysis / projections what have affect to project.

• Independent reviews and audits from different angles.



12

If the same or similar project has not be executed earlier, the risk analysis must

make without supporting materials. If there is a template to check new project

risks, the risks managing is not as difficult as it may seems.

In assessing the risks of a project, it makes sense to use the valuable information

learned in previous projects, even if the in-formation is not tailored to that project.

1.2 Aim and Method of The Dissertation

The aim of this thesis is to find which kind of risks in a multinational company

should be considered in R&D projects.

The aim is;

1. To find out what kind of management risk in projects the project man-

agement literature proposes

2. To find out what the most important risks in an R&D project are accord-

ing to some practitioners in a multinational company. This is found out by an

open

ended question

3. To develop a proposal how the risk management in R&D should be

improved in the multinational company

The method is qualitative. The open-ended question will be sent by emails only to

a limited number of R&D project managers in different countries. The answers

are analyzed. The R&D risk management improvement proposal is developed by

using the empirical material and the literature.

1.3 Limitations of The Research

The research pursues to find answer to the open-ended question “what are the

most important risk in R&D projects from the management point of view”. Thus,

this research is qualitative. This kind of approach does not give a depth analysis of
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the topic, but it gives a viewpoint how to start to reduce the risks of R&D global

project. The proposed R&D risk management method is based on the author’s

own ideas and the literature study. In the future, the ideas created in this research

will be tested in the company meetings. In addition, it might be so that the real

problems of R&D project management are not found with this kind of open-ended

question, but it certainly gives an insight what the main risks are according to the

managers in the selected units. The limitation of the use of the open question can

be that the deeper analysis of the subject is not possible. The question lacks intro-

ductory nature and the respondent  answers from his/her perspective. Regardless

of the number of questions sent response rate is usually less than 50. This open-

end question was sent to only 21 project managers and each project managers an-

swered the question based on their experiences. This work total response rate was

quite low only 38 percent. Low response rate increases the error margin of the

open-end question.

I would also like to thank my colleagues for their support when completing my

work. As well as the supervisor of my work Pasi Viitanen from thesis client side

and supervisor Marja Naaranoja from University of Applied Sciences.
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2 COMPANY PRESENTATION

The current ABB business unit Motion is based on the one man’s dream from ma-

chine factory. ABB’s roots in Finland – Strömberg machine factory. It can be seen

from Figure 1 that the work environment has changed over the years. It can also

see from the picture that large electric motors and components have already been

manufactured at that time. (ABB history 2008)

Figure 1. Gottfrid Strömberg’s factory in early 20th century

2.1 History In Brief

In this section the history of the company is shortly presented in order to point out

the role of R&D in the business field of the case company. The founder of the

company, Gottfrid Strömberg, was the first person in the Finland to conduct aca-

demic research and teaching in electro-technology while acquiring the highest

university level knowledge in Germany. 1889 Gottfrid Strömberg set up his elec-

trical workshop in Helsinki. The core business was DC machines, lighting sys-

tems for residential and business premises and installation work. (ABB history

2008)
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Figure 2. Gottfrid Strömberg. (ABB history 2008)

Figure 3. Stator of AC motor for Myllykoski groundwood plant, 1912. (ABB his-
tory 2008)
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Figure 4. Aerial photo of Pitäjänmäki, 1935. (ABB history 2008)

During the war, in the 1940s the production continued with a focus on smaller

machines. War materials, such as ammunition, mortar triggers and searchlights

were also manufactured. The factory in Vaasa was started in 1944 with low volt-

age equipment as a significant product group. After the war, the electrification

continued in Finland. Strömberg became one of the ten biggest Finnish industrial

companies. Cage induction motors became the main product of the company.

Strömberg took part in war reparations by delivering transformers, motors and

generators. (ABB history 2008)



17

Figure 5. Factory was camouflaged during the winter war in 1940. (ABB history
2008)

Figure 6. Motor stator winding line from 1943. (ABB history 2008)

In the 1950s, many hydropower stations were built with large generators tailored

by Strömberg. The product development of high voltage equipment and systems

started in research laboratories in Vaasa and Helsinki factories. In the 1960s,

power electronics were included in product development. In the 1970s, active
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product development based on AC technology. Frequency converters for speed

control of cage induction motors became the flagship of export trade. (ABB histo-

ry 2008)

Figure 7. Winding a generator for Merikoski hydropower station. (ABB history
2008)

In the 1980s, Strömberg developed a microprocessor-based relay system for pro-

tection and control of electrical networks and also fully digital industrial drives. In

1986, a Swedish company ASEA bought Strömberg. After the merger of ASEA

and Swiss company BBC Brown Boveri Ltd in 1988, Strömberg’s out-standing

history continued as part of the ABB. ABB is a Swedish-Swiss industrial group

headquartered in Zurich, Switzerland. ABB's operations are focused on automa-

tion and electric power engineering. ABB is a public limited company listed on

the Stockholm Stock Exchange (OMXS: ABB), New York (NYSE: ABB) and

Switzerland (SWX: ABB). The current CEO of the group is Björn Rosengren, ef-

fective March 1, 2020. (ABB history 2008 and Financial report 2019)
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2.2 ABB Group In 2019

ABB facts during 2019 are as follows (Press release 2020):

• Orders $28.6 billion, steady; comparable +1%

• Revenues $28.0 billion, +1%; comparable +1%

• Operational EBITA margin1 11.1%, impacted by a combined 130 basis

points due to stranded costs and non-core activities

• Income from operations $1,938 million, -13%

• Net income $1,439 million, -34%

• Basic EPS $0.67, -34%2; Operational EPS1 $1.24, -7%

• Cash flow from operating activities $2,325 million, -20%, incl. cash out-

flows for simplification program and Power Grids carve-out

• CHF 0.80 per share dividend proposed (Financial report 2019)

2.3 ABB Motors And Generators Plant In Vaasa

Production in Finland started in 1889 and in Vaasa 1944. There are around 600

highly educated professionals with world-class competencies. The yearly produc-

tion is around 75,000 units, out of which 25,000 are different products. There are

a full range of tailored IEC low voltage motors for different segments and applica-

tions. IEC refers that the motors comply with the International Electrotechnical

Commission standards . “IEC is the world’s leading organization for the prepara-

tion and publication of International Standards for all electrical, electronic and

related technologies” (International Electrotechnical Commission 2020)

All motors are engineered or configured according to the order to meet the cus-

tomer specifications with full documentation and testing capabilities. The aver-
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age batch size is 2 motors/order line, 17 frame sizes. IEC International Electro-

technical Commission gives standards where the motor size is defined from shaft

height 71 mmm to 500mm and the electric motor power up to 2 000 kW.

Figure 8. Vaasa factory and office building. Picture from Vaasa Factory presenta-
tion 1997 (ABB internal network)

Today, there are a total of  224 different certificates for motors and thousands of

MEPS registrations, for example: ISO9001, ISO14001, OHSAS 18001, cUL,

CSA; Ex certificates and factory approvals (QAR/QAN), ATEX, IECEx, EAC,

INMETRO, CNEx, CSA;  MEPS registrations in US, Canada, Australia & New

Zealand, Brazil, China, Saudi Arabia, South Korea, EurAsEC (Russia), marine

type and factory approvals and Motor Test Laboratory approval by CSA based on

ISO/IEC 17025. Almost every motor and generator, which is manufactured in

Vaasa factory  is made according to some standard.
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2.4 ABB Oy, Motors and Generators

Energy and production efficiency  has improved for over 125 years. The industry

consumes 40% of all electricity produced, of which two-thirds is driven by elec-

tric motors. Electric motors use more than 28% of the world's electricity. ABB is a

pioneer in the development of energy efficient engines. ABB's Motors and Gener-

ators business line in Finland invests heavily in research and development of high

efficiency motors and generators. The Motors and Generators business line in Fin-

land develops and manufactures engines and generators for all industries and ap-

plications worldwide. The mills are located in Helsinki and Vaasa. ABB is the

world's leading electric motor manufacturer. The Vaasa plant has the global re-

sponsibility for the manufacture and development of the company's low-voltage

motors for demand-ing applications. The Pitäjänmäki plant in Helsinki develops

and manufactures high-voltage motors, diesel generators and permanent magnet

motors, among other things. Globally, ABB's motor and generator business em-

ploys 13,000 people in 31 factories in nine countries. This kind of organization

needs plenty of R&D, as. (ABB history 2008)

Figure 9. Motors and Generators globally. (ABB history 2008)
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3 RISK MANAGEMENT THEORY BASE

3.1 Evaluation of Project Risks

Project risk management has a six- step process. The first is the identification of

the risk. The second is quantifying the risk. The third is prioritizing the risk. The

fourth is to make a strategy how to manage the risks. The fifth is to explain the

management / project management team about the situation or topic that involves

risks in getting the project deliverables. The sixth is to act in order to make chang-

es to the anticipated future in order to prevent the risk realization. When we use

this first step to identify the risk in a customer process, we need to clarify the ef-

fect on each change that we make to cur-rent process. For example, in the research

and development department, the risk can be that there is not enough work force

to execute the project in the given timetable. Furthermore, some special  expertise

may need to succeed in the project. Project risk occurs when a change is made to

project process or the project is affected by some external normal process-

modifying force. (BMBOK® 2013)

3.2 Steps of Risk Management

According to the Fairley risk management steps support project execution before,

during and after the realization of the risk. With this, project managers get instruc-

tion how to handle risks in projects with a way that gives the possibility for suc-

cess of pack up planning and avoid project stopper. This seven-step process shows

how to uncover risk factors, count the probability and effect on a project execu-

tion and plan for and conduct risk management:

1. Identify risk factors.

2. Assess risk probabilities and effects.

3. Develop strategies to mitigate identified risks.

4. Monitor risk factors.

5. Invoke a contingency plan.
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6. Manage the crisis.

7. Recover from the crisis.

(Fairley R. (994)

3.3 Scoring Tool For R&D Project

One scoring tool for research and development to evaluate R&D projects is the

scoring algorithm developed by Henriksen and Traynor (1999) that includes trade-

offs among the criteria and calculates the relative size of the project value given

the fact that value is a function of both merit and cost.

3.4 Corporate Strategic Goals Links To R&D

Uncertainty is one of the biggest inherent difficulties in developing innovative

products due to their new technologies and active markets. The occurrence of un-

certainty easily leads to high R&D risks, leading to many project failures. There-

fore, it is important to manage R&D risks throughout the implementation in order

to improve the success rate of R&D projects. This paper proposes a new risk

management approach that combines project risk management with corporate

strategy and performance measurement system objectives. The scorecard is used

to identify the key performance measurements of an R&D organization based on a

solid vision and strategy. The implementation of quality functions is designed to

adjust an organization’s functional benchmarks for project performance measure-

ments, and a method is developed to identify, assess, plan, man-age, and respond

to systematic risks. This risk management rule allows the R&D project to focus on

achieving the company's goals and provides a more efficient way to identify, as-

sess, analyze and monitor R&D risks during project implementation. The pro-

posed method is presented in a drug development project. Studies have shown that

the application of risk management techniques to R&D projects can improve their

success, especially if completely new technologies and innovations at work. (Raz

et al.,2002; Salomo et al., 2007; O’Connor et al., 2008)
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Since R&D is people and knowledge intensive, Cooper (2003) suggests using

knowledge management systems and collaboration tools that captured practitioner

experience for reducing R&D risks. All the information that can be recorded

somewhere are priceless for the company in the future.

3.5 Manage project risks during the R&D project

Keizer et al. (2005) describe the development and applicability of a risk reference

framework RRF for diagnosing risks in technological breakthrough projects. In

contrast to existing risk identification strategies, the RRF centers on an integral

perspective on risk (i.e. business, technological and organizational) and the as-

sessment of risks in ongoing projects. The resulting RRF consists of 12 main risk

categories and 142 connected critical innovation issues and has been developed

for a globally operating company in the fast-moving consumer goods industry.

Our analyses show that to some extent, different project members identified the

same risks and that saturation occurred in the number of new risk-issues brought

to light. We conclude that the success of breakthrough innovation pro-jects im-

proves through formal risk assessment.

Risk planning techniques include: (1) Risk avoidance, (2) Risk mitigation, (3)

Risk transfer, and (4) Risk acceptance Risk reference framework means that you

look at the risks from the project point of view or do you look at it from project

owning company point of view, or from the client point of view.
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Table 1. Risk reference framework: 12 risk categories with the number of con-
nected critical innovation issues.

Risk categories Number of identified risks per cat-

egory

%

Commercial viability risk

(CommViab)

17 12

Competitor risks (Compet) 9 6

Consumer acceptance and Marketing

risks (ConsAcc)

16 11

Public acceptance risks (Extern) 8 6

Intellectual property risks (IntProp) 7 5

Manufacturing technology risks

(ManTec)

12 8

Organization and Project manage-

ment risks (OrgProj)

22 15

Product family and Brand positioning

risks (Prodfam)

13 9

Product technology risks (ProdTec) 11 8

Screening and Appraisal risks

(ScrAppr)

6 4

Supply chain and Sourcing risks

(SuppCh)

11 8

Trade customer risks (TradCust) 10 7

Total number of critical innovation

issues:

142 100
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3.6 What Is Successful Project Implementation?

According to Pinto and Slevin, (1988) the success of a project is based on that the

project itself succeeds. Another factor influencing success is that performance,

schedule, and cost remain at the level assigned to them. These parts of the project

have an impact on the success of the project in terms of the usability of the pro-

ject result in terms of customer satisfaction and benefit.

In addition to defining the organization’s projects, it is important to record exact-

ly what a successful project is before attempting to discuss all the steps involved

in a successful project. What are the goals of the project and if the goals are

achieved 100%, is the project successful? However, the success of a project can

be easily measured with four basic steps. A project is generally considered a suc-

cess if it is implemented within the timeframe, within  the budget, achieves basi-

cally all the goals originally was set for it and are accepted and used by the clients

for whom the project is intended.

According to the project definition, it includes a defined schedule, the project

must have a start and end, a defined budget, and a defined performance set. In ad-

dition, the outputs of a project usually have a receiving client or target group, in-

ternal or external. It would therefore be reasonable for all evaluations of the suc-

cess of a project to cover all four points.

Companies face more difficulties in implementing strategies than in formulating

them, which is entirely justified because everything always works well in theory.

This article examines the implications between project portfolio management,

business strategy, and business success, to bridge the gap between strategy design

and reality. Previous studies have found some evidence of a positive relationship

between concepts, but so far, there is no coherent and consistent rule covering the

entire cycle from strategy to success. Therefore, current research on project man-

agement will be increased in the direction of strategic orientation. Based on the

literature, a comprehensive conceptual model is developed that looks at strategic
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orientation, project structure, portfolio success, and business success. This model

can be used in future studies on the impact of the planned strategy on project

management and its success. From the project customer's point of view, success-

ful projects offer the company future opportunities. (Teller and Kock 2013)

In software projects, risk management is also considered an important factor in

the success of the project. In his article, Banerman (2008) reviews the state of risk

and risk management in the literature and in practice. This analysis is also sup-

ported by a study of the risk practices of Australian state authorities, which sup-

ports the grievance of public sector research. This study finds that risks are nar-

rowly addressed, and risk management is not valued in practice. Based on the re-

sults, some traditional notions of risk management and project management can

be challenged. For example, it was found that software projects do not follow a

similar structure, as is often assumed in the literature. This highlight different as-

sumptions in the risk and project management challenges faced. The results show

that ordinary project management is not necessary, but it is still not enough for a

project to succeed. The conclusion from this is that risk management re-search

falls into practical needs and in practice risk management leaves research guide-

lines. The implications and directions for future research and practice will be dis-

cussed. Project process succeeds, which means that focusing on continuous im-

provement on the project process eliminate major project-critical challenges.
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4 IDENTIFYING RISK

Project risk in R&D department appears if there are no guidelines or working pro-

cess to handle new and ongoing projects. The project needs  a clearly defined

scope. The project must have staff assigned to it, which has designated tasks. If

there is changes in project tasks or project staff, there will  affect the project time-

line. The project timeline will always be extended. Quite often when the pro-ject

is ongoing new tasks are discovered, and they cannot be added to the project

without an impact on the project timeline or project personnel. Of course, if the

project workload will be reduced, it has a negative effect on the project timeline.

In addition, if a miracle were to happen and the project would be offered more

manpower during the project it reduce the project timetable.

 The normal learning process should be remembered if the new persons are not

professional on project tasks. When this learning process is ongoing, it takes ca-

pacity from those already in the project. The project manager must keep a record

of all decisions and changes related to the project. If the project was completed

earlier than estimated, at least the multinational companies have new projects

waiting to get started. Project teams have at least one hundred percent employ-

ment all the time. Project members’ workload must be also clear to all project

members and project managers. If the project resource is working also for another

project, it must be clearly informed when or how much the project member is

working in other projects to all needed project managers. Of course, the project

management must know where and what kind of contribution they are making in

given projects. If there are some tasks what is not related to any project, this grey

work may destroy the project timetable or budget. When the project scope, cost

and schedule are confirmed, any change anywhere in the three projects foundation

values has an effect  on project is deliverables.

4.1 Definition of Risk Management

Risk management is a company part, department or collected group of people who

act or practice and deal with projects risks. Risk management includes risk plan-

ning, identifying risks, risks  analysis, monitoring and controlling risks to deter-
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mine how they have changed and developing risk response strategies. Risk man-

agement is one aspect of good project management. Risk management should be

closely coupled with normal project processes, all project steps and involved par-

ties. Project management and systems engineering can typically think a project

risk management, even it is typically connected with project man-agement. The

purpose of risk management is be proactive rather than work as reactive party.

Risk management is meant to be a positive party rather than negative and the main

idea is to increase the probability of project success. As an ex-ample, an item to

the customer electric motor requires that a new technology be developed. The

schedule indicates that one year is reasonable time for this development, but the

steering committee thinks that half a year is much more likely. At that time, the

project manager must react rapidly to the crisis, because valuable time has disap-

peared from the project timetable. The cost of course halved, but the technical per-

formance of the deliverables could be also not compliant. When the schedule is

shorter, the risk grows. The risk to have errors on the de-sign, implementation or

testing would also increase. Risk management tries to reduce the errors on the

project, the probability of an error and the magnitude of its impact. The project

result is important; the project will not start if it does not achieve something that

will repay the project's investment. Of course, it should produce something for the

project client in the future. No country, company, community, individual wants to

invest if there is no reasonable payback time for the investment. Risk investors are

their own kind.

4.2 Certainty and Uncertainty

Decision-making falls into three categories: certainty, risk, and uncertainty. The

easiest case to work with is certainty decision making. When decisions are made

with the all needed knowledge and all information available, it will help to make

the right decision. The project outcome can be predicted with confidence. There

are no probabilities assigned to each natural effect, there is always a chance for a

major error from for example, impacts of nature, a disaster such as a flood, vol-

canic eruption or a contagious disease. During the writing of this thesis, a conta-
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gious disease caused delays in projects. Something shocking happened and the

new

influenza virus began to spread globally. Of course, the biggest problem with this

event is the loss of lives, not project delays. The disease spread globally to almost

all industrial countries and caused delays in the delivery of parts. When there are

delays in production parts, it is quite easy to predict the order between production

parts and project proto parts. When the decision is made under certainty, the re-

sults will be known with 100 percent accuracy. The result matrices show  this

mathematically. When constructing a payoff matrix, we must identify the element

which we have no control. Then we select our own actions to be taken for each of

the basic values. Together all our decisions are called strategies. The values in the

return table are the results for each strategy. A matrix what is based on decision-

making under certainty has two features: Regardless of which value exists, there

will be one strategy that will produce larger paybacks and smaller risks than any

other strategy.

4.3 Decision Making Uncertainty

The difference between an uncertainty and a risk is that the risk can be recog-

nized, and contingency plans can be made for risks. An uncertainty is a challeng-

ing issue in the project implementation because a backup plan cannot be made for

all uncertain  things. If uncertainty decision making plays a big role in the early

planning phase of the project it can even be a project disaster during the project

execution. (BMBOK® 2013)

4.4 Decision Making Under Risk

When a decision is made with high risk and there is no supporting information

from the recent history of similar projects, it is very important to consider that

there is a contingency plan in case the original plan fails. Even if it is not so long

time from the completion of a similar project c, the project risk must be evaluated

carefully. If a long time has passed since the previous similar project has been car-

ried out, there might be updates in laws or regulations. The currently used part
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may not comply with the future regulations or laws. Then in the project risk man-

agement  another profitable option should be made, though it may be more expen-

sive and slower to implement. If there is not a second plan to execute the project

ordered deliverables, project risk is very high. When new technology is involved

in the project deliverables, risk is at least high even if there is the second or even

the third option to implement if the two first ones are not possible to implement

the customer process. When the project complies with the new law or regulation

there is a big risk in the project execution , that one small chance can causes large

difficulties in the project execution . The project manager’s most important task in

the project estimation is reduce all founded risk in the  project. When project risk

be realized, it makes some changes in the project scope and almost always, a real-

ized risk has an effect  on the project timetable and of course project cost. One

realized risk can end the whole project execution. If there is no possibility to

achieve project given goals, it is no longer sensible to continue. It should always

be remembered that all projects must have a start and an end point even if the pro-

ject deliverables have not achieved. (BMBOK® 2013)

4.5 Communication, Collaboration and Project Management Across Borders

Communication, collaboration and global project executions are also one of the

global project risks; how different teams use global project programs and frame-

works to project implementation. This is one important task in international com-

panies to support global program and project managers to succeed in their daily

work in project executions with cross cultural and international projects. Virtual

communication gives one more step to challenge  the project members to present

innovative solutions to project members over virtual communication.

The project team can be located in a room, different rooms or in multiple loca-

tions. When all stakeholders are located at the same location, face-to-face meet-

ings can be easily organized and then the influence of body language and social

interaction is helping the project meeting discussion and understanding the new

ideas. We can call global project management when at least two project teams or

team members are located in two different countries. When using  the phone and
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video conferencing as the only way to keep the project team members informed, it

is crucial to take care in the project risk assessment how the project members can

keep the communication way and frequency to a high level. Diversity be-tween

project members can be found even inside the same department in one company,

but usually the complexity of project team members comes from multiple depart-

ments or even for multiple companies working for the same goal. Pro-ject manag-

ers need to get the people involved in the project and their own man-agement

skills to understand different policies and procedures in different cultures. Com-

plexity of commercial agreements is also a challenge. Motivation tends to increase

for many people as new people work in a cross-cultural environment and infor-

mation is exchanged across borders. Of course, this diversity also increases the

risk of conflict and misunderstood situation, but the project manager must take

this into account in his or her own duties. Different languages cause challenges in

a multicultural project, but also by different placement in the same time zone. Not

to forget  the different time zones for example, due to a time difference, when

some start their workday, others are clocking out and other colleagues may be

asleep. (Borders 2009)

More on cultural diversity in Chapter 9 where the locations of the thesis client or-

ganization are compared with the different countries with the characteristic differ-

ences.

4.6 Evaluating R&D projects with Hedging behavior

R&D project risks cannot be eliminated totally even if a similar project has been

implemented in the past, some new risk may materialize, but then there should be

a risk mapping in place to eliminate the risk or at least risk awareness lowers the

impact of potential risk on project implementation. It is important when project

implementation is planned to use some currency to calculate the cost of the pro-

ject and the repayment period from the project price tag. The NPV rule is easy

tool to calculate the project deliverables payback time. In this example calculation

Industrial Research Institute thesis Evaluating R&D Projects with Hedging  Be-
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haviour (2015)  shows that the first step is to develop new technology; the next

step after the first step is to commercialize the invented technology.

Decision makers can systematically reduce the unique risk of an R&D project by

taking the company hedging behavior into account and split the risks. The re-

search by Lieh-Ming Luo, Her-Jiun Sheu and Yu-Pin Hu (2008) shows the NPV

calculation and how it is divided in the project. There are three levels of estimated

probabilities, how the project succeeds in normal, over-optimistic and over-

pessimistic situations and what that means on project cost side. In Chapters 5 and

5.1 is an example calculation on PV and NPV- method calculations how the re-

turn on investment changes over time and what is the effect from risk.

When lower project risk amount is to break down project deliverables into smaller

parts allowing project costs even if the project is not successful to remain at a rea-

sonable level. If there is not expertise in the company in short term, it is reasona-

ble to get it outside of the company and the project timetable can be kept within

an  acceptable timeframe. When thinking project risk modeling, the first step is to

invent new technology and the second step is commercialized the product. The

price of the first step can be for example 500000 € and the second step cost can be

three times more than in the design phase.

Example calculation shows simplified stochastic process of an R&D project both

market and technological risks. The numbers in parentheses represent the reve-

nues of each project, in millions of U.S. dollars. Investment success or failure can

be calculated real option methods with the NPV rule which are accepted in the

literature. In the sample calculation is simplified without company hedging behav-

ior. Because the estimated probabilities will be controlled by the subjective expec-

tations of the company, we consider three kinds of attitudes it could have toward

the future prospect of the R&D project: normal, over-optimistic and over-

pessimistic. In the median case, the probability that the market condition will be-

come better (growing) is set at 0.6, so its probability of becoming worse (declin-

ing) is 0.4. In addition, the probabilities of the R&D’s success and failure are set

at 0.8 and 0.2, respectively.
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Imagine a situation where the market risk is the neutral of technological risk and it

follows that the probabilities of the four states in the first stage would be 0.48 (=

0.6 × 0.8), 0.12 (= 0.6 × 0.2), 0.32 (= 0.4 × 0.8), and 0.08 (= 0.4 × 0.2), respec-

tively. Moreover, in the second stage, the probabilities of technology possession

and technology reimbursement are supposed to be 0.7 and 0.3, respectively. The

expectation of the eight states at the second stage would be 0.202 (= 0.6 × 0.8 ×

0.6 × 0.7), 0.086 (= 0.6 × 0.8 × 0.6 × 0.3), 0.134 (= 0.6 × 0.8 × 0.4 × 0.7), 0.058

(= 0.6 × 0.8 × 0.4 × 0.3), 0.134 (= 0.4 × 0.8 × 0.6 × 0.7), 0.058 (= 0.4 × 0.8 × 0.6

× 0.3), 0.09 (= 0.4 × 0.8 × 0.4 × 0.7), and 0.038 (= 0.4 × 0.8 × 0.4 × 0.3), respec-

tively. Therefore, all the evaluated expectations and cash flows for various states

in the graph have been specified. For simplicity, assume that the risk-free interest

rate is zero and the required return on a product development project is fixed at 10

percent. When we calculate the NPV of the project with the yield require-ments as

the discount rate, we find it equals −$4.7 million (= (0.202 × 66.402 + 0.086 ×

16.601 + 0.134 × 20 + 0.058 × 5 + 0.134 × 20 + 0.058 × 5 + 0.09 × 6.024 + 0.038

× 1.506)/1.12 − 18/1.1 − 6).

Next, consider the case with dismissal as the only option. If the market situation is

not well or if the R&D has failed, the firm will not continue with this project. In

this case, the expected net valuation of the project (the calculated value of the pro-

ject minus all expenses) would be $0.85 million (= 0.6 × 0.8 × [(0.6 × 0.7 ×

66.402 + 0.6 × 0.3 × 16.601 + 0.4 × 0.7 × 20 + 0.4 × 0.3 × 5)/1.12 − 18/1.1] − 6).

Now, let us consider the case in which both the reject and the postponement op-

tions are compound together.

The firm will not need for commercialization before it is certain that market con-

ditions are fine, and that the developed technology will control the market. Then

the net worth of this project will rise to a moderate $ 1.76 million. (= [0.6 × 0.8 ×

0.6 × 0.7 × (66.402 − 18 × 1.1)]/1.12 − 6). The following step is there is only yes

and no to choose if the project proceeds or not.
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Figure 10. Is showing how success and failure affect the in different stage of pro-
ject. (Luo et al. 2008

The simplified stochastic process of the R&D project presents both market and

technology risks. The figures in parentheses represent the revenue of each state in

millions of U.S. dollars. If project management distributes profits forward, it may

increase opacity in project risk management. Therefore, it is very important that

the project members see the risks of the project so that they do not fall or drown

when project risks are implemented or identified. In Tables 2, 3, and 4, the numer-

ical values indicate the differential attitude and the hedging effect. (Luo et al.

2008)

Table 2. Valuation Results of the R&D Project Using the Conventional Real Op-
tion Method (Luo et al. 2008)

Firm’s Attitude Toward R&D Project

Option Type Contained in R&D Project Over-Optimistic Normal Over-pessimistic

NPV (no option) 2.82 (4.70) (15.75)
Abandonment option only 6.94 0.85 (5.62)
Both abandonment and defer options 7.82 1.76  (5.12)
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Table 3. Valuation Results of the R&D Project Using the Proposed Method In-
corporating Hedging Behavior for Various Attitudes Within the Firm (Luo et al.
2008)

Firm’s Attitude Toward R&D Project

Option Type Contained in R&D Project Over-Optimistic Normal Over-pessimistic

No option (13.27) (13.27) (13.27)
Abandonment option only (2.02) (2.02) (2.02)
Both abandonment and defer options  0.81  0.81  0.81

Table 4. Valuation Results of the R&D Project Using the Proposed Method In-
corporating Hedging Behavior for Various Degrees of the Hedging Effect (Luo et
al. 2008)

Degree of Hedging Effect

Option Type Contained in R&D Project High Middle Low

No option (9.55) (13.27) (20.96)
Abandonment option only (0.06) (2.02) (5.96)
Both abandonment and defer options  2.83  0.81 (4.66)
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5 DEVELOPING RISK RESPONSE STRATEGIES IN PRO-

JECT ENVIRONMENT

5.1 Risks in Projects

Many researchers have studied risk response strategies in project. The table 5. de-

scribes how the researchers propose to analyze the risks in project. There are some

very thorough assessment methods for response strategy (e.g. Marchwicka and

Kutchta 2017) who have created very accurate strategy evaluation methods. How-

ever, the evaluation parameters are difficult to estimated and the analysis was real-

ly time consuming. These methods are difficult to be used though they are consid-

ered to allow more systematic and efficient risk management. (Marchwicka and

Kutchta 2017)

Table 5. Literature on project risk response strategy selection (Yao and Fan 2014)

Authors Focus of analysis Approaches

Flanagan and Norman
(1993)

Elkjaer and Felding
(1999)

Datta and Mukherjee
(2001)

Piney (2002)

Miller and Lessard
(2001)

Chapman and Ward
(1997)

The likelihood of occur-
rence and severity of the
risks

The degree of influence
and degree of predicta-
bility of the risks

The weighted probabil-
ity of immediate project
risk and that of external
project risk

The acceptability of im-
pact and probability of
risks

The extent to which
risks are controllable and
degree to which risks are
specific to the project

The expected costs of
risk response strategies
and uncertainty factors

The zonal-based ap-
proach

The trade-off approach
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Pipattanapiwong and
Watanabe (2000)

Kujawski (2002)

Haimes (2005)

Klein (1993)

Chapman (1979)

Klein et al. (1994)

Seyedhoseini et al.
(2009)

Ben-David and Raz
(2001)

of the expected costs

The expected cost of risk
after applying the risk
response strategy and
degree of risk to access
the risk response strate-
gy

The probability of suc-
cess for a given total
project cost and the total
project cost for a
given probability of suc-
cess

The cost of risk response
strategy and percentage
of work losses associat-
ed with the
risk response strategy

Uncertainties in project
duration, cost and quali-
ty

Work activities, and
risks and risk response
activities associated with
the work activities

A variation on Chapman
based on the analysis of
a prototype activity

Selecting a set of re-
sponse actions that min-
imizes the undesirable
deviation from
achieving the project
scope.

Project work contents,
risk events, and risk re-
duction actions and their
effects

The WBS-based ap-
proach

The optimization-model
approach
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Ben-David et al. (2002)

Fan et al. (2008)

Kayis et al. (2007)

Interactions among work
packages in respect to
risks and risk abatement
efforts

The risk-handling strate-
gy and relevant project
characteristics

The available mitigation
budget and strategic ob-
jectives of the project

High-risk and low-risk projects can be categorized by studying from earlier pro-

jects data and outputs and view if they can be used in a new project base. If simi-

lar project has done before and not much time has passed since the earlier info-

mation is excellent template to evaluate the new project and compare it to the real-

ism that has come true in earlier project. When the project deliverables might be

unexpected because project is on the edge of something new. For this reason,

many R&D and Management Information System projects are high risk projects.

On research & development projects the high risk commences from the very be-

ginning. First R&D research pursues to find a new idea in general or useful to cur-

rent project needs. Control and regulations need to be followed when this idea is

further developed to become a sellable new product or service. There are also

technology development projects that try to find new approaches, materials and

techniques and at the same time remember rationality e.g. cost viewpoint, effi-

ciency and environmental impact. Without Project Management Information Sys-

tems, in other words (PMIS) project execution might make high risk on the pro-

jects. Project management information system include all the needed and support-

ing information for project approval, start phase, planning, timetable, ex-ecution,

monitoring, controlling and project closure. For this reason, it is highly recom-

mended that the same global project management rules and project imple-

mentation rules be applied throughout the global organization. For this reason,
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there should be no external project partners, and it is a good idea to limit external

activities that affect internal changes before they are completed. If external labor

is used in the project, they must also be taught the right way to act in the imple-

mentation of the project. But, the first step to success is that project management

and pro-ject managers implement same project culture globally. When the pro-

jects parties follow the same rules it is easy to track and see the results during the

project implementation. All projects are not similar and they cannot be executed

in exactly same way. Projects can be executed to some extent in similar way even

on global level both in technology project, product development project or prod-

uct transfer project when the instructions are clear. (Project Management 11th

Edition by Har-old R. Kerzner)

5.2 The Project Personnel and Management

If given project resources is from same company project managers have some ide-

as and expectations from each person if they are not just hired. Project manager

can easily to place people according to their strengths and even their personalities.

When starting a project, it must be presented to the Steering Group / Project Steer-

ing Group. The next step is to look at the overall impact of the pro-ject, whether it

is a local or global project. Project management process is a third step. Fourth step

is the project manager. When starting a big, small, local or global project there

must be a transparent start meeting to the project with all involved organizations.

In the kick of meeting project manager can tell about the goals of the project and

what it requires from different organizations to realize it. Project must have a spe-

cific outcome and completed deliverables within certain specifications. Project

have always two mandatory steps and they are start and end.  Project should have

also funding limits project must be paid back within a reasonable time. Reasona-

ble time is basically a custom schedule created by each project sponsor. If the pro-

ject final end is not known, the cost of the project can-not be known.  Resources

are the project's most important thing. Resources determine if the project schedule

succeed or not. These resources include human and machine resources and it

means funds, workforce and facilities. Are there enough persons in the project that



41

need to reach the project schedule. Is there sufficient funding for the entire finan-

cial year and to cover the total cost of the evaluation project.

For example, if project recurs or facilities effort is only 10 percent, the outputs is

time consuming. The benchmark can be taken as an eight-hour working day with

a 100 percent input to the project. If the input to the project is only 10 percent, it

takes two weeks to achieve the same result. Here can also easily find out what

multitasking means in schedules. Of course, if the task is not 100 percent em-

ploy-able then there is justification for multi-tasking. When the project is multi-

function-al must be concern the different ways to work inside the one location dif-

ferent departments and also if the project is global like these days is quite com-

mon. On multi-functional global projects way to success what really matters, is

the differences that come from differences from different cultures and under-

standing that. There is also place to error on project timetable if project starts with

totally incomplete information. Globally can also observe different attitude an

employer loyalty regardless of different cultures. Nowadays employers are mow-

ing easier and try-ing to find different experiences in their career. For this reason,

a good employer will usually get the most capable workforce themselves. We also

have to remember that the global week calendar is not the same for all of us. Hol-

idays for different countries and religions. Different countries have also different

way to communicate in the projects with different project stakeholder during pro-

ject change management. When there is changes on the project the changes have

different effect to the project culture in different cultures. In Pro-ject change

stakeholder communication research is shown how change communication prac-

tices in two different case contexts differs from each other. Case study results un-

derline the fact that an effective communication ensures stake-holder participation

in the change management processes through teamwork and empowerment,

whereas lacking communication routines lead to a rational and straightforward

project culture where task performance and efficiency are preferred over stake-

holder involvement. Theoretical results suggest that project communication plan-

ning re-quires more attention on the know-how of stakeholders than the current

stake-holder evaluation models instruct.
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(Project change stakeholder communication, Aurangzeab Butt; Marja Naaranoja,

Jussi Savolainen, November 2016)

5.3 Project Success

Project success is widely discussed in the literature.  As a result from studies, the

reasons for project success and standards for measuring project success have been

found (De Wit, 1988; Baccarini, 1999; Dvir et al., 2003; Zwikael, 2009). Success

criteria need to be separated from success factors, as both appear often in litera-

ture. The measures of projects judged in terms of failure or success are criteria.

Many studies specify that cost, time, and quality are used as project success crite-

ria. (Olsen, 1971; Pinto and Slevin, 1987; De Wit, 1988; Pinto and Slevin, Turner,

1999).

Historically the understanding of project success criteria has evolved from triple

constraint concept, known as the iron triangle (time, cost and quality) to some-

thing that encompasses many additional success criteria such as quality, stake-

holder satisfaction, and knowledge management (Atkinson, 1999). Projects are

said to be successful if the iron triangle criteria are met delivered on time, within

budget and meeting the predetermined quality measures (Atkinson, 1999). Vari-

ous models have been developed to measure project success influenced by differ-

ent underlying assumptions and studies. (Dvir et al., 2003; Pinto and Pres-cott,

1988; Zwikael, 2009). The outcome of project success is affected by what is

measured and to what extent (Koops et al., 2016). The study attempts to measure

the success of a project using the iron triangle from the perspective of project

management processes. However, these processes are laborious and laborious,

which takes a considerable amount of time and effort from the project manager.

Different re-searches have shown that the project success depends on project

management processes (Dvir et al., 2003; Zwikael, 2009; Zwikael and Sadeh,

2007). These re-searches tried to point out the important processes that affect the

project success. A successful project requires a review of important design func-

tions as a whole that includes human, managerial, technical, and organizational

factors. Figure 1. is presenting a template from research (E. Tesfaye, T. Lemma,
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E. Berhan, B. Beshah, 2016) for the effects of different factors on each other. This

model is excellent quide line to evaluate to any project’s performance. (E.

Tesfaye, T. Lemma, E. Berhan, B. Beshah, 2016)

Figure 11. Project research model. International Journal for Quality Research (E.
Tesfaye, T. Lemma, E. Berhan, B. Beshah, 2016)

A successful project is determined by three basic details: time, cost and scope. It

is not possible to create supporting project schedules and if the project does not

have a basic timeline and therefore the cost of the project cannot be determined.

At the beginning of the project need to know what the scope of the project is. The

scale of the project will affect the funding, timing and resources. After these three

main tasks, there will be the following three values that must be considered for the

performance of the project. The first is safety, which is now number one. There

are currently no major companies that are concerned about safety. For ex-ample,

on the thesis client own www-pages can found with the word safety more than
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3880 articles from safety. There are many ways to inform from safety, there might

be some phrase to inform personnel this highly important information for in-

stance, don’t look the other way on safety - if you see a hazard, fix it or See it,

solve, report it. The quality of project management process has a direct link to the

project deliverables. Aesthetic is also value nowadays. From this reason even so-

called heavy industry what this thesis is studying, give thought to what the end

product looks like. On the figure 9. is shown the Project Management Triangle

called also the Triple Constraint, Iron Triangle and Project Triangle is a model of

the constraints of project management. (BMBOK® Guide 11th Edition page 43)

Figure 12. Project Management Triangle (PMBOK® Guide, 11th Edition)

Project success will be measured always when executing the project and when the

project ends. Project Management valuate the project deliverables and com-pare

with the given tasks beginning of the project. Project risk management gives tools

to lover the project risk. When planning the implementation of the project it is

important to notice risk assessment, risk prevention and risk mitigation. Project

management tool to evaluating the project success is to calculate earned value

management (EVM) Earned value management gives project managers tool to

make corrections to pro-ject if there are some major changes in the project exe-

cute. Project is always a temporary company with the current workforce can be

changing during the project execution. Project management support to create

unique product, service or result when making complex and multidisciplinary
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contexts. There is also research where are used planned value (PV) for project and

the method improves forecasting accuracy by an average for earned value 23,7%

and actual cost 17,4. This method gives project managers predictive in-formation

from project and it is more reliable concerning earned value and actual cost. With

this information project managers can make actions if needed in pro-ject execu-

tion. Project risk is an uncertain event and it has a positive or negative effect on

one or more project objectives such as scope, schedule, cost or quality. There is

many quide lines and studies from project management and they are excellent tool

to perform projects, but the project management frame to carried out the project

must be suitable on each project implementation. In project execution must also

take concern project work packages and their effect to other work packages in-

cluding chronology and other projects what may have effect to this project or con-

trariwise. On the figure 2. is present with Gantt chart project execution and what

project work packages can do at the same time and what needs to be ready before

the next step of the project. (Cinzia Muriana and Giovanni Vizzini, Received 6

September 2016)

Figure 13. Gantt chart of the project. (Cinzia Muriana and Giovanni Vizzini, (6
September 2016)
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6 DIFFERENT RISK ANALYSIS TECHNIQUES

6.1 FMEA Failure Mode and Effects Analysis

Often presented with "failure modes" in plural) is the process of reviewing as

many components, assemblies, and subsystems as possible to identify potential

failure modes in a system and their root causes and effects. For each component,

the failure modes and their outcoming effects on the rest of the system are record-

ed in a specific FMEA worksheet. There are diverse variations of such work-

sheets. An FMEA can be a qualitative investigation but may be put on a quantita-

tive basis when mathematical failure rate models are united with a statistical fail-

ure mode ratio database. It was one of the first highly structured, systematic tech-

niques for fail-ure analysis. It was developed by credibility engineers in the late

1950s to study problems that might arise from dysfunction of military sys-tems.

An FMEA is of-ten the first step of a system reliability study.

A few different types of FMEA analyses exist, such as: functional, design and

process. Sometimes FMEA is extended to FMECA (failure mode, effects, and

criticality analysis) to indicate that criticality analysis is executing too.

FMEA is an inductive reasoning (forward logic) single point of failure analysis

and is a core task in credibility engineering, safety engineering and quality engi-

neering.

Successful FMEA operations help identify potential fault states based on previ-

ous experience with similar products and processes as well as the physics of gen-

eral fault logic. It is widely used in the development and manufacturing indus-

tries at various stages of the product life cycle. Impact analysis means examining

the consequences of these failures at different levels of the system.

As a result, functional analyzes are needed to determine the correct fault condition

at different system levels, both for the functional FMEA and the Piece-Part

(hardware) FMEA. FMEA is used for risk reduction as well as mitigation. It helps

on the basis of reducing the severity of the impact of the failure, or on the basis of
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reducing the probability of failure, or both. FMEA is basically a complete induc-

tive (forward logic) analysis, but the fault probability can only be considered or

reduced by understanding the fault mechanism. Thus, the FMEA may include in-

formation on the causes of failures (deductive analysis) to reduce the likelihood of

occurrence by eliminating the identified root causes. (D. H. Stamatis, 2003)

6.2 FMECA Failure Mode Effects and Criticality Analysis

FMEA is a bottom-up, inductive analytical method which may be performed at

either the functional or piece-part level. FMECA extends FMEA by including a

criticality analysis, which is used to chart the probability of failure modes against

the severity of their consequences. The result highlights failure modes with rela-

tively high probability and severity of consequences, allowing remedial effort to

be directed where it will produce the greatest value. FMECA tends to be preferred

over FMEA in space and North Atlantic Treaty Organization (NATO) military

applications, while various forms of FMEA predominate in other industries. (Bor-

govini, Robert; Pemberton, Stephen; Rossi, Michael Apr 1993)

6.3 Design Failure Mode and Effects Analysis

DFMEA is a detailed method for identifying possible faults and causes. Although

it was originally developed artificially to look for where rocketry have a high risk

of failure. Today, it is used in many industries to avoid failures. DFMEA is used

to identify fault conditions during each design and redesign phase of projects.

This is DFMEA's five-step process:

The following are explanations of the individual systems and system components

of the project, as well as fault conditions and their severity.

Fault conditions are defined in 5 different categories, complete fault, partial fault,

inconsistent fault, impaired fault, unintentional fault.

The severity of faults is usually classified by numerical values between 1 and 10,

with 1 being insignificant:
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2-4: A minor annoyance. Things like a loud screech of a microphone when turn-

ing on, or an occasional visual “flutter” on a screen that doesn’t significantly im-

pair function.

5-6: Degradation or complete loss of a minor or secondary function of a device,

like the clock in a car or the sound card in your computer.

7-8: Degradation or complete loss of a primary function of a device, like the igni-

tion of your car or a motherboard failure in your computer.

9-10: Catastrophic and dangerous implications, often violate regulations. Your

car’s brakes failing and airbag failing to deploy, or your computer overheating to

the point it catches fire.

The next step can determine the reasons for the failure; this varies by type. For

example, a boat's engine failure can be due to poor maintenance or the wrong ma-

terials that cause it to break down quickly or fail. Next, determine the number of

probability errors for 1-10 probable errors based on your design data and rede-fine

the severity of the damage:

1: Fault, current processes prevent realization.

2: The design is similar enough to the existing model that failures are highly un-

likely.

3-4: Individual defects that are so rare that they are difficult to replicate.

5-6: Random failures have occurred in testing or in the field with the current or

sufficiently similar structure.

7-9: New model without knowledge and previous experience.

10: A new design without prior art knowledge is done in a purely theoretical or

experimental implementation.

When determining risks based on severity, you can perform tests based on what

you have learned in the past with previous implementations. It is also possible to
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determine risks on the basis of observations. If a risk is detected and corrected, it

usually means that the risk is level 1. A value of 10, on the other hand, would

mean that it is impossible to assess.

 This would lead to very serious high-risk errors that occur and are difficult

to manage during project implementation.

 The next step is to define the necessary steps:

 Eliminates very serious fault conditions

 Reduces incidence

 Decrease in results

The process is repeated until the desired level is reached or it can be stated that

this is impossible. Once these steps have been completed the result is less unex-

pected design errors and it is possible to determine how failure points can be

avoided.

Figure 14. From DFMEA steps.
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6.4 Process Failure Mode Effects Analysis (PFMEA) Explained

In general, the operational processes of service or manufacturing organizations are

never perfect. There may be anomalies in the process and day-to-day operations

that prevent the organization from achieving its goals. When you identify risks,

the key to success is operations management and sensible risk preparedness. In a

conventional systematic way, the Six Sigma methodology provides a tool called

Process Failure Mode Effects Analysis (PFMEA) to achieve this goal.

PFMEA is a step-by-step method for analyzing a process to identify and evaluate

its critical failure states. The tool is best utilized in the design phase of a project

and should be updated as the current system is optimized. Once all critical sys-tem

failure conditions and their associated consequences have been identified and

weighted, the organization may arrange for itself to facilitate the appropriate re-

moval of these opportunities or the reduction of frequency based on the highest

priority. Proper documentation of potential system failures and associated risks

facilitates the implementation of continuous improvement activities, such as de-

sign activities. Once the system is built-in, guarantees of improved durability can

be made easier.

Effective PFMEA assessment requires a multidisciplinary team with both fresh

and experienced eyes to ensure that different perspectives are taken into account.

For example, in the manufacturing process, you would want to deal with staff at

different levels (operators and supervisors), process designers, the process control

team, and the reliability team of electrical and mechanical engineers to ensure that

all basics are addressed in identifying critical system vulnerabilities.

The process that has identified the extent of system, appropriate vulnerability in-

dicators should be placed on the chart. Visual representations of a process can be

simple process flowcharts or more sophisticated views. The splitting of the pro-

cess into process units continues until the appropriate detail is defined. Critical

questions are asked until the operation of each stage and its risks are clearly iden-

tified. A suitable format for documenting fault conditions is highlighted below in

table 6.
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The table above seeks to identify critical fault conditions for each process func-

tion. The example above focuses on the different functions of the process. The

first column of the PFMEA model contains the function. When moving from left

to right, fault conditions are identified. Only one is highlighted in this example.

An easily detectable fault in the function used is a clogged drain. The conse-

quence or severity (S) associated with this condition is identified on a scale of 1 to

10, with ten being the highest severity.

Table 6. Example from PFMEA template.
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This is followed by a root cause analysis of the problem. Categorize the event and

create a level based on the identified root causes. The baseline rating is deter-

mined on a scale of 1 to 10, with 10 being the highest order of inhibitory events.

The third step is to identify and classify existing system drivers. The detection of

exceptions (D) used on a scale of 1 to 10 indicates the existence of control. When

the meaning of the identification rating values is reversed, i.e. a value of 10, it

would indicate that no controls are in place.

Once all the values in the formula are in place, the two additional variables are

calculated according to the following formula: Risk Priority Number RPN = S x O

x D

Risk Priority Number RPN = S x O x D, where         S = severity (1)

O = occurrence

D = detection

Criticality = S x O, where                                        S = severity (2)

O = occurrence
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Once the events and their probability have been presented, the risks can be identi-

fied on the basis of the probability and criticality of the risk priority. The higher

number in the table and the calculation gives information that more accurate the

attention should be to that risk. A plan must be made for the implementation ac-

tivities that eliminates the risk or reduces its impact. An organization that is able

to be prepared for challenges is always a pioneer. PFMEA is a good tool for  to

the arsenal of operations optimization.

6.5 Project Quality Assurance Plan

From the early 1950s to the late 1960s, quality control shifted from quality assur-

ance to avoiding problems rather than detecting problems. Made quality assur-

ance principles such as: cost of defective programs, reliability planning, quality

cost, complete quality control. Today, the focus is on strategic quality manage-

ment. This is in use today

This quality tool includes the following definitions:

Quality is determined by the customer.

Quality is related to profitability both on the market and on the cost side.

Quality has become a competitive advantage.

Quality is now an integral part of companies' strategic planning process.

Quality requires the commitment of the entire organization.

The project manager has the ultimate responsibility for project quality manage-

ment. Quality management has a big impact on cost and schedule management.

However, direct quality measurement may be the responsibility of the quality as-

surance department or the assistant project manager.
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The support for the management of a labor-intensive project is typically 12 to 15

percent of the total labor costs of the project. About 3-5 percent is due to quality

management. Therefore, up to 20-30 percent of all workforce in a project office

could easily be relied on for quality management.

They include:

• Quality policy

• Quality objectives

• Quality assurance

• Quality control

• Quality audit

• Quality program plan

Ideally, these six concepts should be embedded in the corporate culture. Quality

assurance is the formal operation and management processes that seek to ensure

that products and services meet the required level of quality. Quality assurance

also includes efforts outside these processes that provide information to improve

internal processes. The quality assurance function seeks to ensure that the scope,

cost, and time functions of the project are fully integrated. A good quality assur-

ance system identifies objectives and standards, is multifunctional and proactive, a

plan for collecting and using data over a period of continuous improvement, a

plan for establishing and maintaining performance measures, including quality

controls. (PMBOK® Guide, 11th Edition)
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7 MONITORING AND CONTROLLING RISKS

When analyzing project risk, it is on some cases impossible to find out all risks

what can happen in R&D projects. Sometimes the project investment is not giving

payback. If the project is producing deliverables that can only meet the new re-

quirements changes or of course trying to exceed them and also on same time get

answer future requirements. Certainly, all project must have some payback time,

but it is probably longer than normal product development project. In such cases,

it is not always possible to develop the product, so it improves its cost-

effectiveness. New needed solution can be more expensive than current solution.

On the section 5.1 is an example examination where is calculated with NPV-

formula the amount and timing of an investment payback in two imaginary pro-

jects. (BMBOK® Guide 11th Edition page 1081)

Everyone knows that a euro today is worth more than a euro a year from now. The

reason for this is because of the time is value of money. To illustrate the time val-

ue of money, let us look at the following equation:

FV = PV(1+k)n, where   FV = Future Value (3)

PV = Present Value

k = Investment interest rate

n = Number of years

Using this formula, we can see that an investment of 1,000 € today (PV) invested

at 10% (k) for one year (n) will give us a future value of 1,100 €. If the invest-

ment is for two years, then the future value would be worth 1,210 €. Now, let us

look at the formula from a different perspective. If an investment yields 1,000 € a

year from now and cost of money is 10% To solve the problem, we must discount

future values to the present for comparison purposes. This is referred to as dis-

counted cash flows. The previous equation can be written as:
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PV=FV/((1+k) ^n), where FV = Future Value (4)

PV = Present Value

 k = Investment interest rate

  n = Number of years

When using given data, we get result:

PV = (1000 €)/(1+0,1)^1 = 909 €

Therefore, 1,000 € a year from now is worth only 909 € today. If the interest rate,

k, is known to be 10%, then you should not invest more than 909 € to get the

1,000 € return a year from now. Discounting cash flows to the present for compar-

ison purposes is a viable way to assess the value of an investment. As an ex-

ample, you have a choice between two investments. Investment A will generate

100,000 € two years from now and investment B will generate 110,000 € three

years from now. If the cost of capital is same 15%, the investment A will be bet-

ter. Reasults we can get using the formula for discounted cash flow to example A

and B.

PVA = (100000 €)/(1+0,15)^2 =75614,4 €

PVB = (110000 €)/(1+0,15)^3 = 72326,8 €

Result from PVA = 75614 €

Result from PVB = 72327 €

The difference between options A and B is therefore 3287 €.

This implies that a return of 100,000 € in two years is worth more to the firm than

a 110,000 € return three years from now. If the investment value should be same

the investment B amount should be 115,000 € For these reasons, it is good prac-

tice to consider changes in the value of money in normal situations when planning

a project what have long term implementation. If there is a major economic trans-
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formation, it is a risk, but it is challenging to forecast it. When the invest-ment is

short term the change in the value of money is not that important for the project

valuation. The change in the value of money which has also impact on invest-

ments and re-payment times is calculated using the PV formula.

7.1 Analyzing the Risk

When review two similar projects, both projects require the same initial invest-

ment. Projects have identical net present values and they require the same yearly

cash inflows to break even. If the first investment had a probable return 95% on

the second investment 70%, a risk analysis would indicate that the first invest-

ment is better. If cash flow is very well known, the risk analysis of an initial capi-

tal investment will be accurately calculated. Revenue is based on sales forecasts,

raw material costs and taxes. Labor cost and the general economic situation also

affect income.

A common approach is to estimate NPV (Net Present Value) based upon an opti-

mistic (best case) approach, most likely (expected) approach, and pessimistic

(worst case) approach. This is shown using Table 3. Both Projects A and B re-

quire the same initial investment of 10,000 € with a cost of capital of 10%, and

with expected five-year annual cash inflows of 5,000 €/year. The range for Pro-

ject A’s NPV is substantial-ly less than that of Project B, thus implying that Pro-

ject A is less risky. A risk lover might select Project B because of the potential

reward of 27,908 € whereas a risk avoider would select Project A, which offers

perhaps no chance for loss.

Table 7. Initial investment table shows difference between project A and B

Initial investment Project A 10,000 € Project B 10,000 €

Annual cash inflows

Optimistic 8,000 € 10,000 €

Most likely 5,000 5,000

Pessimistic 3,000 1,000

Range 5,000 € 9,000 €
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Net present values

Optimistic 20,326 € 27,908 €

Most likely 8,954 8,954

Pessimistic 1,342 < 6,209 >

Range 18,984 € 34,117 €

NPV = −Initial investment + 𝐼𝑛𝑓𝑙𝑜𝑤𝑠
1+𝑟𝑒𝑔𝑢𝑖𝑟𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛

+ 𝐼𝑛𝑓𝑙𝑜𝑤𝑠
1+𝑟𝑒𝑔𝑢𝑖𝑟𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛2

+

𝐼𝑛𝑓𝑙𝑜𝑤𝑠
1+𝑟𝑒𝑔𝑢𝑖𝑟𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛³

+ 𝐼𝑛𝑓𝑙𝑜𝑤𝑠
1+𝑟𝑒𝑔𝑢𝑖𝑟𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛4

+ 𝐼𝑛𝑓𝑙𝑜𝑤𝑠
1+𝑟𝑒𝑔𝑢𝑖𝑟𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛5

(BMBOK® Guide 5th Edition page 1082)

7.2 Risk Definition

Project risk assessment is a measure of the like hood of a risk in a project and the

consequent failure to achieve the project objective. Can the specified structural

demands have achieved. Can the all project deliverables produce within budget.

Are the project deliverables ready on promised time. If there is possibility that one

of the project risks may happen it is very important for the project time plan to

have a few contingency plans. They can of course change the cost structure of a

project, but the project can be completed within a specified time frame. Risk prob-

ability can measure with questions which determine the likelihood of a risk. How-

ever, other risk-related effects and potential losses must also be considered when

defining the risk. In Figure 16. scatter is shown the rule how risk is grow-ing two-

dimensionally between the X and Y axes.  Near the origin the probability and ef-

fect from challenge are small. When think some big happened and the im-pact is

large from X axis far away from origin the probability may be low from Y axis it

is not big issue to project implementation. Example destructive earthquake in Fin-

land truly large impact but quite low probability. Then Y axis, high probability for

example could and slippery winter in Finland, probability high but the risk impact

to project execution is low. For this reason, all project risks should be considered

as broadly as possible, and in a multi-level organization, each de-partment have its
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own customized risk mapping list. Once each part of the organization has done its

own risk analysis, it is important work to ensure that all known risks are consid-

ered. It is also important to link the risks of different parts of the organization and

their risks impact on the whole project. The likelihood of risks and the evaluation

of consequences are not reliably measurable attributes. Although decisions are

based on statistics and existing attributes, risk has two main components. Proba-

bility of occurrence and its impact. There are many tools and ways to assess risks.

However, all assess the impact of the risk on the realization of the project and the

potential frequency of the risk. On Figure 16. is scatter from risk growth and Ta-

ble 4. is shown the components of risk.

Figure 15. Rough graph from risk levels.
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Table 8. Basic risk matrices.

Medium High Very High Very High Very High

Medium Medium High Very High Very High

Low Medium Medium High Very High

Low Low Medium Medium High

Low Low Low Medium Medium

P R O B A B I L I T Y

7.3 Risk Probability and Consequence

Risk = f (probability, consequence)

When risk probability or consequence increases, both must be considered in risk

management. The risk is based on a lack of ability to assess the future. Positive

are called risks. However, risks and opportunities are not black and white issues.

In the project decision there is also area between black and white. This prospect

theory has developed Nobel Economics Laureate Daniel Kahneman and Amos

Tversky his colleague. This theory examines, that people tend to value the same

level of gains and losses differently. Also note that potential opportunities may

have risks associated with them. Potential opportunities may have risks associated

with them. These not known consequences may appear as extra task or issues.

Like other risks what not taking a count when evaluating project risk. Result from

evaluating project risk, all opportunities must be thoroughly check for potential

risks. Another side of risk is its cause or more specifically, the root cause. Ideally
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situation is if root cause has found out before investigating a risk. Well known

hazards can be handled by knowing them and taking action to avoid them. Ex-

ample, empty swimming pool is a much bigger danger to a swimmer who don’t

know for that, than to one who empty the swimming pool and remember that still.

This leads to the second representation of risk: Risk = f (hazard, safeguard)

Good project management is to identify risk and make decision to minimize the

impact of project realized risk. If suitable options to lower the risk likelihood are

known then risk can be moved to an acceptable level. Project management is very

complicated to manage with likelihood of the risk, the risks and the effects of the

risks.  All three items are partially related through the consequence (C) dimension

but different in either the probability (P) dimension or time frame. A summary of

risk, issue, problem, and opportunity with regards to probability, consequence,

and time frame is given in Table 8.

Table 9. Concise definitions of risk, issue and problem.

Item Probability Consequence Time Frame

Risk 0 < P < 1 C > 0 Future

Issue P = 1 C > 0 Future

Problem P = 1 C > 0 Now

Opportunity Unclear (0 < P < 1?) Unclear (C > 0 or C < 0?) Unclear (now, Future?)

Issues and problems have equal probability to occur. Risk may not occur (P < 1)

but an issue will occur in the future while problem occurs in the present.

Things and problems are just as likely to occur. There may not be a risk (P <1),

but an issue occurs in the future while the problem is present.

 The probability dimension for an opportunity is unclear because there is no

equivalent differentiation as in the probability dimension for risk, issue, and prob-

lem. Moreover, it is not possible to define the consequence dimension in a unique

manner since an opportunity may represent, according to three simple definitions,

a positive outcome, a less negative outcome, and an outcome that is better than

expected.
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Period united with a possibility is not clear because it may be on the future or

now. The above writing shows definitions from risk, issue, and problem. Precise

specification cannot be determined for possibilities that is universal applicability.

That's why risk and opportunity are not the black and white issues or problems.

(BMBOK® Guide 11th Edition page 1281)

7.4 Measuring Risk Coefficient of Variation

The standardized measure of risk is risk per unit of return. Calculated as the

standard deviation divided by the expected return. This is useful way to verify

where investments differ in risk and expected returns.

𝐶𝑜𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑣𝑎𝑟𝑖𝑎𝑡𝑖𝑜𝑛 = 𝑉𝐶 =
𝑅𝑖𝑠𝑘
𝑅𝑒𝑡𝑢𝑟𝑛 =

𝜎
𝑘

7.5 Tolerance for Risk

There is no single rule or answer on how to manage risk on the project. On com-

plicated projects one solution does not work the other one. The decision on how to

deal with the project risk is based on the project manager's risk tolerance, as well

as the contractual requirements and stakeholder preferences to handle the project

risks. Three commonly used classifications of tolerance for risk is shown on Fig-

ure 17. On the figure is three different value of risk, the risk averter or avoider, the

neutral risk taker, and the risk taker or seeker. On the figures Y-axis presents ben-

efit. The X-axis in this case shows money. The same X-axis can also represent

technical performance or schedule. These curves can show the project manager's

or other key decision-makers' risk tolerance.
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Figure 16. Risk preference and the utility function.

A project manager who takes risks into consideration and protects risks will get

benefit slowly. In other words, as more money is at stake, the project manager's

risk-taking appetite is reduced. With a risk-neutral project manager, the benefits

are constant. The benefits of a project manager who is looking for risks are grow-

ing faster when there is more money at stake. The risk taker favors a more uncer-

tain outcome and may be prepared to pay a fine for the risk considered, while the

risk taker prefers a more secure outcome and demands a reward to accept the risk.

Although the risk tolerance of the project manager and other key decision makers

can vary over time. And the project management with the project manager must

respond to change. strong risk management culture has been suggested to signifi-

cantly influence the efficacy of the risk management process strong risk manage-

ment culture has been suggested to significantly influence the efficacy of the risk

management process. (Karlsen, 2011); (Mongiardino and Plath 2010); (Sanchez et

al., 2009) and (J. Teller, A. Kock 2013)
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8 R&D PROJECT RISKS IN CASE ORGANISATION

8.1 The Process of Qualitative Study

An open-ended question was sent to global project managers in China, Finland,

India, Italy, Poland and Sweden. The question was: Which kind of risks are im-

portant from the management point of view in R&D projects? The focus on think-

ing the R&D project implementation.

The anonymity of answers was promised to respondents.

The total response rate was quite low, only 38, percent. Normally this kind re-

search questions response rate is between forty to fifty percent.

8.2 Reliability of The Qualitative Research

The question was open-ended. This resulted int all respondents reporting the big-

gest challenges in project executions. A more detailed introductory survey would

provide a more comprehensive view of the existing challenges with different re-

sponse options. The number of respondents (9) could be higher and the results

would be more reliable.

In addition, the more structured question would have  given more opinions of dif-

ferent things now the obvious challenges of the risk management practices were

pointed out without thinking other issues.

8.3 Analysis of The Answers to The Open-ended Question

The answers were similar no matter where the answers came from. The following

describes the quality of answers. The importance of the risks is not evaluated so

the first mentioned may not be the most important, but it is the one that was most

often pointed out based on the answers.

There is a strong desire in the organization to start R&D projects rapidly; there-

fore,  the risk assessment remains halfway. Often this leads to schedule failures

and the project cost increase.
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Projects start without reason; there is no clear scope. Project planning in every

area is deficient, there are no resources, technology and project schedule is too

ambitious. Project execution is poor, no marketing, change on the scope and the

project is not following the project rules.  The introduction of a new product to

stakeholders is missing or is unsuccessful. Decisions during project implementa-

tion which will change project deliverables.

The organization does not have proper tools to minimize project risks. The cur-

rent tool is not suitable for the global project implementation  or  the product. The

R&D projects also involve six different locations globally. This poses challenges

through culture and naturally, different time zones add to the challenges to daily

work. The gate-model is used to execute projects.

It would be beneficial at least to update the project implementation practice and it

would be good to search a project implementation tool that is better suited to the

modern project culture.
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9 CONCLUSION

The main result of this thesis is that in the case organisation, the risks are inade-

quately managed. The project should not be started before the project is properly

analyzed from different angles. According to the literature, the R&D projects are

challenging all over the world and the risk analysis needs attention. However, all

respondents had a unifying factor, which was resources or schedule, depending on

what was the perspective. In addition, project managers still have work to do to

unified global project management practices, but we hope that the situation will

improve as global travel change back again near to the time before the virus.

After all, communication could be better in projects, at the office and every-

where.

The anonymity of the respondents was promised; as a result, only the jointly

agreed issues are discussed here. However, nothing was left out since there were

always respondents who shared the opinions to some degree.

The research method was qualitative, so it is not possible to generalize the results.

The results refer to the current situation and the way project management is deliv-

ered in that global company. A larger sample would certainly provide a dis-tinct

overall picture of that company’s global project management and its risks. How-

ever, the result is not inconsistent with similar studies in the company in the past.

So even a qualitative research method can give the right kind of result, but any

more deep and individualizing result are missing.
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ANNEX 1. List of tasks before project execution starts:

Are there any other BU factories that need to be taken into consideration?

Are there enough resources for making the project proposal?

Has the order-delivery process for this product been decided?

Have the project and product requirements derived from the order-delivery pro-

cess been specified?

Is the product a standard product?

Have the needed capital investments been specified?

Has the market price level been studied?

Have the sales volumes been estimated?

Have the development, manufacturing and sales costs been estimated?

Have the project costs so far been calculated?

Have needed production investments been estimated?

Has the expected payback period been estimated?

Has the concept for the service network (own/third party resources) and service

documentation been defined?

Has the project proposal been completed

Has it been decided which products will be transferred?

Have the update needs (if any) on the products been specified?

If products need to be updated, have the required resources been specified?

Have the resource owners been appointed?
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Is the project scope detailed enough to be used for reliable project planning?

Is it clear which options and service products are included?

Have the main reviewers been nominated for each design and process area?

Has the production ramp-up based on the learning been estimated?

Have the indicators to measure the project progress and success been specified?

Have the project tools and equipment for design, testing and documentation been

defined?

Are all resources needed in the project planning available and committed?

Do all resources in the project have the required competence?

Is there an investment plan available?

Have the preliminary payback period calculations per factory been made? Note:

The production investments must be ready for use before Gate 3.

Is the feasibility study made at Gate 0 still valid?

Are there any unverified technologies and solutions planned to be used?

Have the dimensions of the product been specified?

Is the draft project plan ready?

Have the communications plan been prepared?

Has the plan for the product data been updated and reviewed? TRS/(MRS)

Are the material standards available for sending and receiving units? (differences

in requirement e.g. in China and Finland)

Are PDDPs available? PEOPLES’ DAIRY DEVELOPMENT PROJECT

Have the item data been translated into languages needed in the project?
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Have the production test concept for the subassemblies and final products been

specified?

Has it been specified how to ensure that the quality targets during the design will

be met?

Have the old problems in the product been fixed?

Have the production test specifications been prepared for both internal and sup-

plier production?

Are there specifications for the test equipment and testing software available?

Has the production test concept for the subassemblies been defined?

Has the production test concept for the final products been defined?

Are there special requirements from customers related to material traceability?

(For example, Ex-products)

Does the quality variation of the manufacturing methods create risks?

Is DFMEA used in the project?

Is PFMEA used in the project?

Are all resources needed in the project planning available and committed?

Do all the resources needed in the project have the required competence?

Has the communication plan been prepared in the own profit center for ABB?

Has the communication plan been prepared in the own profit center for the cus-

tomer?

Are there sub-project plans for manufacturing machinery, tools, training, instruc-

tions and product data?

Have the responsible persons for each main area in both ends been selected?
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Have the machines with long delivery time been identified?

Has the amount of trainees been identified?

Has the amount of trainers been identified?

Has the time needed for training in the sending PU been estimated?

Are interpreters needed?

How will the training affect to the production in the sending PU?

Is there an existing training plan?

How will the training be coordinated?

What are the current training methods?

How many different work phases need to be trained?

Has the required experience of the trainers been specified?

Has the required experience of the trainees been specified?

Has the training and competence needs in the whole production process

What are the training and competence needs in the whole production process?

What is the current language used in the work instructions?

What is the language in the receiving PU?

Should the work instructions be translated into other languages?

Has the project schedule been updated until G6?

Has the project budget been introduced in the project plan?

Review the cost targets set at beginning. Will the product be competitive when

released?
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Is the mirror organization in use?

Are expatriates needed?

Has the order-delivery process been analyzed?

Have possible challenges related to the order-delivery process been identified?

Support CNEMS in production tools related issues. Have the exact support model

and responsible parties/persons in the project plan been defined?

Support suppliers in production tools related issues. Have the exact support mod-

el and responsible parties/persons been defined in the project plan?

Have the workers been given training in manufacturing AMG generators to en-

sure qualified manufacturing of the product?

Have the workers been given training in manufacturing AMG generators to en-

sure qualified manufacturing of the components?

Have the steering group's meeting invitations been sent to all gate meetings?

Has the communications plan been prepared?

Have the project plan and concept been finalized?
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ANNEX 2. Original answers to question.

Which kind of risks are important from management point of view in R&D pro-

jects? Please, focus on thinking the R&D project implementation.

I do think that unpredicted risks or tasks shall be well identified and managed,

which requires all related stakeholders constantly to brainstorm and recorded by

project manager timely to ensure all predicted risks can be identified and review

from time to time accordingly;

It is figured that efficient communication is required especially for global prod-

ucts or projects with different production site involved, such as FIMOT and

CNMOT, since more people from different countries involved for a project, hard-

er to keep communication management going smoothly. Therefore, in our daily

work, it is suggested for international colleagues to communication frequently and

learn from each other about different production operation logic or technical sys-

tems used for different production units.

If possible, project risks training or projects with successful or fail risks’ man-

agement case sharing shall be held for people interested or project managers,

which might help people to have a better knowledge of risk management and put

it into practice for future use.

Here is a list of risks I see.

Project initiation:

There is no market for the planned new product

There is no customers for the new product

There is no business potential

Feasibility study not done

Management engagement is lacking
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Project planning:

There is not enough resources in the project, or resources moved to other pro-

jects, or resources has other things to do

Project scope and specifications are not defined clearly

Project plan not done properly / All high-level tasks not pointed

There is too much technology risks

The product will not be technically feasible

Project schedule too ambitious

Project execution:

Marketing for the new product is done poorly

Stakeholders are not informed about the project and there is lack of communica-

tion

Project scope will change for some reason

Project is not followed properly (Weekly meetings with team, KPI’s, SteCo meet-

ings, Gate model not followed

Project control:

Component sourcing from new suppliers

Product manufacturability and functionality check not done properly. (Proto-

types, 0-serie, PFMEA, DFMEA,…)

Products are not available in all systems

Product training not done properly for all functions

Project closure:
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Project not closed formally; tasks continue to pop up to the project

Lessons learned not done

Product profitability not followed up after project

Technical risks: When doing R&D work the risks of project failure exist especial-

ly in technology development projects. When doing new product develop-ment

projects the risks are more about causing delays to the schedule. Risks may be in

electrical values (noticed in prototype tests) or in mechanical strength (no-ticed in

FEM) or design mistakes (noticed in prototypes or 0-series or IP/IK or other

tests).

Cooperation and communication: Bad communication between functions may

cause a lack of knowledge or data. Drawings or calculations can be the wrong or

old revision. Some tasks can be forgotten. The whole chain is a risk, for example,

R&D,SCM,Supplier,SCM,R&D

Schedule: In many projects, the management seems to squeeze the schedule too

short and unrealistic. In most of the cases, there is no end-user waiting the prod-

uct so this can be done with only internal risks. Too tight schedule cause risks in

everywhere.

Important risk from management point of view.

Project OTD risks, meaning everything (resources, technology, commitment,….)

that can jeopardize on time delivery of project.

Business risk, meaning that project will not meet required DC cost (or TCO or

….). Reason for not meeting can be various. Business risk can also be that we

have developed product that will not meet market requirement, but I cannot re-

member this kind of challenge in the past.

Technological risk, meaning that project will not meet product or project require-

ments. This can normally be solved, but may need some more time, re-sources

and money, which is not planned.
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Decision making in various steps of the R&D project.

Inaccurate forecasts of project costs &  demand can be major impacts .

inappropriate allocation of resources and unrealistic estimates.

External risks include changes in market trends

Systemic approach to performing risk management in the R&D process

Timely development of new components

Quality level of new components as per global requirement

Confirmed project scope

Lack of empowerment of the PM and the team: who is in lead must be allowed to

take decisions and quickly act consequently, and of course also to be accountable

for them. It cannot be that whatever he/she wants to do has to be approved by

someone else: delays and demotivation are the obvious results, otherwise.

Incorrect team setup: there must be those who are really needed

Uncertainty in project target: what to do must be clear, also to all the team mem-

bers

Unclear or low project budget: money allocation must be sufficient, it must not be

a problem for those who work in the project, to have and spend money

No responsiveness of the organization outside the team: if a decision is taken that

involves someone outside the team, eg SCM, those “externals” must react prompt-

ly and quickly, otherwise again delays and frustration will occur (it has to do with

empowerment)

Too much pressure from outside of the team: this may lead to panic and

“shortcuts” to satisfy those pressures, that are detrimental for the project

Production readiness / schedule.
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If bigger changes then it takes time and costs a lot.

Correct product structures and measures based on 0-series results

Successful pricing of a new product

Stock size, not too many components / too few

Installer training

Generic risks:

Cost effectiveness: the solution addressed by an R&D project, whatever it is, must

be a sellable product, at the very end. Cost is one of the most important parame-

ters for our Customers

Usefulness: the solution must be something of interest for our Customers, usable

and sellable (this may not be applicable to pure R&D project, where  “freedom” to

explore everything is the most important thing; not a valid concept for indus-trial

R&D).

Wrong “boundary conditions”: if what is developed cannot be used if there isn’t

something that is necessary for it to work, it won’t work at all (e.g Motor only

runs with a X, if not X = Motor useless).

Time to market: it must be done when the market is needing it, not too early (I

have some examples where we came too early, opening the way to our competi-

tors, and we did not take any advantage of being so early) nor too late.

Technical risk: it is the least important in my opinion. If there is no risk, by defini-

tion it is not an R&D project


