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Preface
The book is generated as an experienced based reflection related to issues connected to
quality and risk management in projects. Particular attention and focus are given to quality

and risk challenges in projects compared to normal operations.

The overall purpose of the book is to ensure a harmonized and balanced totality driven
perspective on quality and risk issues in projects. That means to cover the quality on actual
product and service as well as on cost, schedule and business benefit in light of risk, both with
respect to threats and opportunities. Management excellence in the control on cost and
schedule is not enough if the focus on quality of the product is lacking, and the
product/service fails to satisfy the specification requirements. This balance is reflected in the
build up of the book, in which there are initially some general considerations on quality and
risk thereafter focusing on the project specific processes on quality and risk. The structure and
content is considered in full alignment with ISO 9001 Quality management built on the

principles of a risk based approach.

Chapter 1 briefly summarizes the terms and definitions on quality and risk with particular
focus on the project specific processes. Furthermore, the process definitions and design of
processes are included as they are the basic builing blocks for quality management and risk
management. The perception of quality and risk are also depending on the parties involved;

thus, stakeholder management and expection management are included.

Chapter 2 covers key topics related to product quality in projects and the associated
uncertainty and variability in the quality features of the delivered product or service. The

importance of a well defined and specified scope of work is paid particular attention.

Chapter 3 addresses the issues related to deviation and non-conformance, changes, audits and
technical evaluations and 3rd party verification in projects. Any project is faced by these

challenges regardless of type of industry and type of project.

Chapter 4 is focusing on delivery quality and execution quality, system perspective and
management systems in projects, from a client point of view as well as from a contractor point
of view. These topics are discussed in light of risk and opportunity during the planning and

execution phases in the projects. The quality and risk driven management system is a primary
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enabler for secuting full traceability, documentation and control of the product development

and achieving the specified precision level on the delivery.

Chapter 5 is focusing on the contract management processes in projects, and how to manage
and control quality and risk among the parties involved, with particular emphasis on the risk
sharing between client and contractor and the consequence on how to manage the contract

processes.

Chapter 6 includes topics related to the business driven issues related to quality and risk,
including subjects such as business benefit and enhanced commercial mindset, a leadership
understanding of risk and opportunities in light of risk strategies, decision making under
uncertainty and non complete facts basis, project portfolio business management and

managing uncertainty under dynamic and upredictable conditions.

Chapter 7 briefly describes organisational issues that affect quality and risk management
performance. The Quality & Risk manager (QRM) role is discussed and the importance of
understanding the organization culture is highlighted. Furthermoe, chapter 6 summarises the
most relevant quality management models in which organizational dimensions are explicitly

included.

Chapter 8 addresses some particular challenges related to quality and risk for a variety of

project types likely to be present within different industries and within public service.

This book is to be considered as a supplementary textbook to the classic and fundamental text

books in project management.

It is not a guide on how to use the respective ISO standards for quality and risk, it is not
designed to be a guide on how to use PMBOK, and it is not a collection of check lists for
quality control. Furthermore, this book does not replace any process description and/or
procedures developed and implemented in the respective organisations and projects, but
hopefully give an overall background and context on risk and quality issues in projects related
achieve confident decision making and management execution of projects through in depth

understanding of complexity in order to demonstrate & obtain excellent project performance.

The ambition and purpose with the book are to put emphasis on the manager and leader

challenges related to quality and risk in projects, and how to efficiently contribute to achieve
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excellent project performance from a business, product and efficiency & effectiveness

perspective.

Sincere thanks to colleages at Norwegian Business School BI, Norwegian University of
Science and Technology, NTNU, as well as to colleages in the Partner association Project
Norway (Norwegian Center of Project management). Discussions and experience exchange

gave very valuable input and advises during the generation of this book.

Jon Lereim
Asker, Norway,

14" January 2024
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Chapter 1 Quality and risk in the project context

1.1 Introduction and purpose

This text book is intended to be used as a supplementary text book to the classic well
recognized books in project management, and not any replacement for any of those. However,
it is a self standing book focusing on the challenging issues on quality and risk management

in projects.

Most text books in project management are developed for the purpose of highlighting the
management and control aspects of of projects, with particular emphasis on cost and schedule
performance under a regime with manageable risk levels. In addition, the organizational, and

leadership and team development topics and addressed.

In the present and future business and project world, the topics listed above are more crucial
than ever, in the light of en ever tougher environment with respect to shorter lead and
execution time, and tight approved budgets. In the context of enhanced business and
commercial awareness, these dimensions must be paid particular attention. This is also
frequently reflected in independent project reviews, in which there is a desire to confirm that
there is established confident cost and schedule estimates prior to decision on sanctioning and
approval of the project. These cybernetic dimensions form the basic elements to the project
baseline, a necessary reference condition for achieving satisfactory management & control of

cost and associated progress.

The corresponding organizational and leader aspects in management and project execution
may be assessed by different health checks or project maturity models, in which the PMI
based OPM3 is the most widely used model for analyzing issues related to culture,

organization, roles, team development and leadership capabilities.
What is missing in order to move towards project performance excellence?

Classic project control and management focuses on the project dimensions 1) cost, ii) schedule
and 1i1) product quality. For a number of projects, particular management attention is given to
cost and schedule control, whereas less focus has been on the actual delivery, the output

product or service. The out-put product quality is defined in the specification requirements
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and included in the project scope of work. Key issues are product quality and scope of work,

which should have same level of attention as cost development and progress/schedule.

Project success is considered to rely on a well balanced approach to the combination of the

desired benefit/effect of the project results, the product quality itself, the cost expenditure and

the time spent on completing the project under a controllable and manageable risk profile.

This book focuses on the quality and risk issues in the context of the project specific

constraints and conditions, as these aspects are experienced to be as important as cost and

schedule management and control. The goal is to achieve a harmony between the quality of

the delivered product/service and the effort in finishing the product/service in terms of firm

cost and schedule control for generation of satisfactory risk, efficiency and effectiveness in

the project in question.

The fundamental background is the list of basic elements as listed in table 1 — 1, in which the

classic high performing project management is to handle and master the product quality, the

cost expenditure and the progress/schedule.

Budgetted cost and schedule are frequently estimated to a satisfactory accuracy and detailing

level for making good cost control and progress during project execution.

Experience from a number of industries and projects has raised the question whether the

actual product delivery and its product quality is specified, planned, monitored and controlled

to the same level of systematics and preciseness as on cost and schedule..

Task/Scope

Requirement
to a neutral
and objective
description of
the scope of

work

Product quality
& Functionality

Firm and realistic
decription of
product quality
and specification

requirements

Project cost

estimates

Develop a
realistic
estimate of total
cost and
associated
contingency and

cost

Project schedule

& timeline

Derivation of a
realistic time
estimates, critical

path and float.

Business benefit

The classic project control parameters

Identification of
potential business
benefit by use of the
project delivery

Table 1-1 Primary classic control and performance parameters in projects
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Quality and risk management in projects are key enablers for improving project performance
and contribute to confident and efficient satisfaction of specified product quality requirements
under a regime of optimized risk & opportunity control leading to mazimum benefit of the
application of the project delivery for the user or client. It is of limited value to perform to the
excellence in management and control of accumulated cost and the corresponding progress, if
the project product delivery is not according to the specified requirements from the client and

do not comply with the scope of work.

As a consequence, quality and risk management in projects should include the management of
the development of the actual product delivery/product quality as well as management of the
expected business benefit of the use of the delivery. The execution performance must be
manageable and cater for the dynamic and changing uncertainty range associated with all the
primary projet control variables. Following these considerations mean that quality
management in projects is to manage quality and risk on any variable associated with the

planning and execution of the project in question.

Initially it should be predicted the desired figure on the potential business benefit or effect
goal for use of the project product delivery, at least establish a notion of what it is likely to be.
The specified effect goal could as well be an enhanced reliability level, enhanced service level
and operability, increased production capacity, extended operating life, an improved high-
performance organisation resulting in higher efficiency with improved effectiveness etc. The
business benefit could simply be reflected in the initial prediction of Net Present Value, NPV,
Internal rate of return, IRR, or Return of Investment, ROI, or even pay back time. The

question is simply as follows:

e Why do we launch the idea or project initiative?

e What are the objectives for the project or idea?

The predictions are summarized in the business case. The estimated business potential or
business benefit puts ambition and direction on the desired delivery that is to be thoroughly
described in the scope of work. The preciseness level in the scope of work is expected to be
significantly enhanced if the business potential or expected business benefit is well
formulated. Of particular remark is the clear dependency between the variables listed in table

1-1.
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A thoroughly formulated scope of work is a condition for derivation of a firm specification
requirement for the product or service to be delivered from the project, which again gives the
basis for the estimation of budgeted cost and schedule, as well as preliminary estimates for the
potential business benefit. There has been a clear tendency during the last two decades that
the specification requirements are designed more as functional requirements rather that
detailed specified requirements. The rationale behind that trend is the short “life time” of
detailed specified requirements, whereas functional requirements are longer lasting. It gives
you a more predictable condition for the suppliers of requested products and services.
However, the derivation of functional requirements is considered to become particularly
demanding as the desired characteristics are to combine objectivity and sufficient clarity &
commitment in the functional requirement. That requests the most experienced resources for

the derivation and design of the functional requirements.

Quality and risk are issues in any type of projects. The basic principles are the same, but the
necessary detailing level in planning and control will vary depending on the type of project in
question. Managing quality and risk in a reorganization project will typically be significantly

different from a traditional construction project on land or offshore.

The primary objectives of quality and risk management are to continuously improve the
project performance in order to satisfy the specified as well as expected features in an
efficient way and resulting in an optimized effectiveness of the use of the project delivery. In
that context high efficient and high effective project environments may likely utilize the basic
principles from lean and agile methodologies in project development. In short, a planned
mindset under dynamic conditions may most likely result in significant benefits compared to
the classic ways of project execution in which rework may frequently appear due to
unsatisfactory planning. The latter approach is more a kind of “fire fighter” than professional

high performing project management. These aspects are briefly illustrated in figure 1 — 1.

The left column in figure 1 — 1 reflects the old fasion way that may give rise to significant
amount of rework, due to lack of proper planning and control. By intensifying the planning
activities you are convinced that planning pays off, in particular with respect to the expoected
reduced amount of rework to be done. In addition, if the planning is done to the excellence,
the amount of control activities may be reduced accordingly, and the benefits increased by the
same amount. That condition is schematically illustrated in the right coumn in figure 1 — 1 and

may be associated with the Six Sigma methodology striving for highest performance and
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reliability in the production. The accumulated quality costs are expected to be reduced
significantly and the output delivery is expected to satisfy enhanced efficiency and
effectiveness. You may consider the quality cost savings as benefits. Textbooks in quality
management are covering these aspects in detail, as eg Aune and Oakland, for regular

production operations in manufacturing companies.

Figure 1 — 1 reflects the basic principles that better and more thorough planning improves
quality and accordingly reduces the amount of rework to be done to satisfy specified
requirements. It does not necessary mean to perform more extended planning activities, but
relevant and spot-on planning activities. In other words, it is not just doing things right, is is
of utmost importance to ”do the right things right first time and in the right order or

sequence”.

These perspectives give directions on how to plan and execute the various tasks, which is
quite different in a project compared to normal line operations. Projects are to some extent
extreme in the sense that they are by definition a one time event and unique, in contrast to
repetitive production operation. In projects, you have to do the work properly first time, and if

not, rework is necessary and the risk of cost overruns and of delay is increasing.

In regular production operations, process management and control are key issues in order to
achieve the specified product quality and desired efficiency. In process management and
control, any deviation in product quality and efficiency may be readily adjusted back on track

by utilizing the appropriate process control parameters for the production line in question.

The quality improvement loop was initially derived by Juran and Deming, and is the basis for
the principles of continuous improvement and lean manufacturing. It consists of the following

four steps, in teh so called PDCA wheel:

e Plan
e Do
e Check

e Act(and improve)

The PDCA loop is well suited for regular production operations; however, is it as appropriate

for projects and their project specific constraints?
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The nature and characteristics of any project are to deliver a unique “ene-off” product or
service. The ultimate is when handover to operations or users of the project delivery is done.
Monitoring and control of the final product delivery will confirm the actual product quality,
not more not less. It has value for the handover process and use of the delivery. However, it
has marginal value for the project completed during its planning and execution phases. During
project execution appropriate measures and control of the quality development should be a
part of progress and status reporting. If any deviation is identified at point in time of
monitoring and reporting, corrective actions may be done and the forecasted expected final
quality should comply with the specified product quality requirements. The corrective actions
might follow the principles outlined for the PDCA- improvement cycle. That is as important

for any project as for regular production operations.

The textbook is covering a range of key issues connected to quality and risk management in
projects. The outline is to a large extent based on a process approach, as process mapping and
management may give the opportunity for monitoring and improving the performance
continuously. Furthermore, the ISO standards for quality management, risk management and
quality management in projects are all based on the process approach. The corresponding

quality models are derived and founded on a core of processes.

The textbook is not guidance on the respective ISO standards; neither is it a catalogue of tools
and methods for monitoring and control, and not a collection of check lists on various quality

and risk issues in quality work in projects.

The intention of the textbook is to provide you with a comprehensive and concrete
recommendation on how to do quality and risk management in projects to the level that
provides you with project performance excellence by efficient use of appropriate quality and

risk models in the ISO standards.
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Quality Costs versus Quality Benefits

Control

cost

Quality benefits

Control
Cost

Cost Controloost
Rrpokoat

We have to
be here

|En]1mced degree of planning il

Figure 1-1 Quality costs and associated benefits; accumulated quality costs consists of

planning costs, control & monitoring costs, and cost of rework or repair costs

1.2 Quality - The perception and understanding historic development

Quality - what does it mean? The perception and understanding of the term quality is

partly influenced by the culture and the context where quality

Some expressions related to the definition of quality are as foll
e Something durable that does not break apart
e robust
e High reliability level
e Flexible
e attractive features
e luxury
e exclusive

e socially accepted.

matters.

OWS:

QRM in Projects

Page 15



ISO 9001 gives the following definition of quality: « to satisfy specified and perceived

requirements to quality».
In more detail ISO 9000-series expresses the following:

Capability and ability characterising a product, system, or process to fully satisfy the
requirements from customers and other stakeholders in which the requirements are needs

and/or expectations that are:

» specified
* covered

* compulsory

Quality is dealing with satisfying our customer’s specified requirements, needs and

expectations. Perceived quality is thus to satisfy the customers expectations and requirements.
This approach and thinking may be reflected in the following simple equation:

(1-1)

Q=R/E

In which

Q: Quality

R: Result as the customer experiences it

E: expectations to the product/service, specified and underlying expectations. The latter might

be culturally influenced.

Is there a due date on perceived quality? That might absolutely be the case. What was
regarded as high performance quality a few years back may not be classified as superior

quality today.

The fast technology development is a primary contributor to the changes. A typical example
of this is the mobile cell phone. A 5 year old phone is considered not to have the desired
features and functionalities of today. The perceived quality must be put in the context of the
present society and market. A 10-year-old office building of superior product quality as such

and almost infinite durability may still not be up to the expected standards and functionalities
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of a new-built office building. The perception may be old fashion and outdated although

everything is in perfect order and functions as specified.

The perceived quality of a 20-year-old car is not at the level you expect and request for a new
car. The functionality and features are much simpler than what is standard equipment in

todays’ cars.

Quality definitions considered specifically relevant for projects may be differntiated as

follows:

e The product quality
e The delivery quality
e The execution quality
e The process quality

e The quality of desired effects

The product quality is defined and firmly described in the product specification requirements,
in terms of a detailed specification requirements or a more functional description. What

should be the preferred option may vary depending on the situation. Functional specifications
seem to be the rule as the standards may not be revised sufficiently frequently in order to cope

with the the rapid technology development.

Delivery quality in a projet shall cover, in addition to the product quality, the features related
to the preciseness level for the delivery with the respect to the following criteria: rhet prosjekt
inkluderer, 1 tillegg til produktkvalitet, ogsa egenskaper knyttet til presisjon av leveransen ut

fra folgende kriterier:

e The product or service is delivered according to the specified time of the delivery.
e The product or service is delivered at the right place.

e The as received product is in compliance with specified volume and capacity.

The project specific execution quality is connected to the confidence, predictability and
reliability as well as efficiency in the project processes and knowledge areas. The execution
quality in projects thereby includes quality and reliability issues related to cost and schedule

management & control in addition to the product quality and delivery quality.
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Process quality is an integral part of the execution quality and shall cover all the processes
associated with the nine knowledge areas defined in the Project management Institute Body of

Knowledge, PMBOK.

Execution quality excellence in projets is characterised by high precision level, high
performance through confident efficiency in all processes and the capability to master

continual improvements during project execution.

The process description related to the respective knowledge areas are well described in
PMBOK, in ISO Guidance 10006 and ISO 21500 as well as in the process element in the
Project Excellence-model from International Project Management Association, IPMA. That

will be explained in further detail in section 7.4.

Effect Quality is related to the degree that the business benefit or desired effects by using the
project delivery. It could be the degree of achieving the estimated project economics such as
estimated NPV and IRR, but could also cover parameters such as regularity and reliability in

operation of the project product delivery.

During the project lifetime, the execution quality in the respective project processess may be
reflected in a set of success factors. On the other hand, the effect quality is linked with the
corresponding success criteria, ie. It means whether the desired and specified effect/ business

benefit are acheieved by use and operation of the product deliveries.

The respective quality terms are visualised in table 1 — 2 in order to link the broader project
quality perspectives to the traditional project control and management parameters time, cost

and specifications (quality)

A sincere quality organisation is characterised by a well established and firm organisation
culture in which there is a quality perception and understanding related to any activity and
detail in the organisation. Everyone in the organisastion is aware of the requirements to
quality and strives for continual improvement. The culture dimensions must enclose the
project business and execution environment in order to develop and improve the quality
performance excellence. These perspectives are add-ons to the basic project quality terms

outlined in table 1 — 2.
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Project Quality Terms Vusual illustration

Product Quality

This covers the product technical
specification requirements and
specified desired features and
functionalities & the ability to

realise the product

Product- Product
specification Quality
Time > Cost

Delivery Quality

The Delivery Quality includes ,
in addition to the product quality,
the preciseness of delivery with
respect to time, location and

control of received quantities

Product-
specification

Quality of Project Delivery

Product Quality

1

Quality
in

Delivery on time and at
location

Project delivery

(s

A\

Cost

Exeecution Quality
(Project Quality)

Execution Quality (Project
Quality) is reflecting the total
performance and efficiency in all
project processes and knowledge
areas in in addition to what is
covered by the delivery quality.
This should be reflected in the

project success factors

Product-
specification

1

Execu‘t_lon Execution efficiency &
Quality within budget

in “

Project work ‘
erformance Quality

Quality of Project work

Product Quality

+
Delivery on time and at
location

+
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Effect Quality

Effect Quality is linked to the
benefit of using the product

delivey from the project.

Product
specification

It covers typically business
benefit such as NPV, IRR or Pay
Back, but could also be
parameters such as regularity and

reliability level.

Success criteria include these.

Tabell 1-2 Illustrastion of a range of quality dimensions in light of classic project

management & control

Organisation & Culture

Effect Quality

Delivery Quality

Product Quality

Figure 1-2 Illustration of various quality terms in project work
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Quality has allways been in focus. It provides you with a perception of something positive, for
your self and for those receiving the product or service. A more systematic approach to

quality has emerged gradually during the last 50 to 100 years.

After the 2nd World War, recovery and rebuilding the countries had to take place. The
demand for industry build-up was enormous, in which systematic quality work and associated
issues were addressed and highlighted. Japan and Germany were in the lead of these processes
as these countries were to a large extent bombed, and production equipment had to be

reestablished. Quality focus was an absolute necessity in that context.

During the decades of 1950’ies and 1960 ‘ies quality control and monitoring were key

elements.

Statistical process control was an integral part of these initiatives. That effort was a vital first

step in documenting as-produced quality.

Next step was focusing on planning for quality. Core management members were convinced
that enhanced quality could be achieved through better planning and avoid waist or need for
rework. These activities were additional efforts to the quality control activities and processes.
Quality planning was a key issue in the 60’ies, and more detailed methods and models were

developed in that peiod.

Systematic Quality Assurance methodology was derived by use of the quality planning
activities and processes together with the quaality control activities. If a deviation from
specified quality was identified a structured improvement process was established. In that
context, The PDCA loop was introduced. (The Deming Wheel) It means planning (Plan)

before execution (Do), check (Check) prior to performing corrective actions (Act).

The next level in quality thinking is by introducing Quality Management. It started during the
70’ies and more advanced models wre launched in the 80ies.The primary objectives were to
do the right things, not just doing things right. Prioritization is a key issue, and the manager

role as the accountable for the quality work became more pronounced than ever.

The awareness of the importance of the manager and the organisation led to the development
of the methodology and approach frequently defined as Total Quality Management (TQM).
Total Quality Management (TQM) and Business Process Management (BPM) were key

methodologies and tools in that development. The importance of the organization on quality
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was highlighted by introduction of the term Quality Management, in which a
multidimensional perspective on the quality was introduced by assessing the impact of
organization, people in the organization, overall management structure and how the enterprize
was run from a strategic tactic and operational level. ISO, International Standards
Organisation, was under rapid development and expansion during this period. The ISO efforts
were launched in order to contribute to and stimulate Eurpoean industry to become
competitive relative to US and Japanese enterprizes. The process perspective was a vital
element in that «development journey». Most industries have gone this route, and public

services have adopted a major protion of that in their operations.

During the first decade of the 2100 Century new perspectives are added to the quality
understanding. Lean manufacturing was introduced, which focuses on doing the right things
and avoid waist and extensive rework. Waist is in that context not just physical
products/material, but as much waist of time, or man hours spent with no out put results as
well as efficiency due to improved management and leadership skills. A high degree of
component standardization is a part of the model and methodology, as well as resource

optimization, good organising and defined clear & firm roles.

Current and future requirements to quality management must cater for mastering a fully
dynamic environment with rapid and sudden changes. Agility, speed and resilience are
elements that may be the appropriate tools for achieving quality and business excellence
under dynamic and changing conditions, in markets, products, organisations and projects. The
overall objectives are to master the dynamics such that you are leading the project
organization under execution in order to deliver specified and expected quality and
performance in projects characterized by moving targets and ever-changing conditions. The

agile approaches are described in more detail in section 6.6.

A business-driven management & leadership excellence is to demonstrate your ability and
capability of handling dynamics, agility and resilience combined with satisfaction of the

specified product & project quality requirements.

The quality steps build on each other. Quality Management cannot be achieved unless Quality
Assurance and associated continual improvement loops are in place and functioning.
Accordingly, Total Quality Management, TQM, is conditioned upon an organization

perspective and leadership perspective that focuses on quality in alle activities and processes.
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The formalised quality development has primarily happened in industrial production

operations with manufacturing lines for repetitive deliveries with a high delivery frequency.

Quality & Historic Development

Dryneamiic

Performance
Excellence

Lean production

| Continual Improvement |

| Quality Control |

| Quality Assurance |

aualiyplemning | GO

Monitoring & post recording [ ______________ ,

T oo I
'

1950 2000

Figur 1-3 Historic development related to quality and quality management in an

enterprise. Similar experience in projects

How does it fit into the world of the project?

Quality Management and Quality Assurance in projects are critical activities for achieving the
specified product quality according to the requirements specifications. The characteristics of a
project are that it is a one-off event. Thus, particular attention must be paid to the effort of
doing things right first time and avoid repair and rework. Repair and rework are ferequently
rather expensive and may lead to significant delays which again may have heavy impact on
final delivery. The principle of doing the right things right first time may be better achieved
through proper planning of all the projevct activities. That approach strengthens the attention
and consciousness of what should be done. “Plan the activities and work the plan” is a well
known expression among project people, and it becomes even more critical in projects with
reduced execution time, in socalled “Fast Track Projects”. These approaches are vital building
blocks in establishing a project quality culture based on planningsystematic follow-up

assurance including principles for continual improvement.
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The effect quality in project is considered to be an expanded perspective of the quality related
to a project. The prime objective is to satisfy the customers desired effects by use of the out
put from the respective project, specified, expected and perceived effect quality. This is
particularly challenging in projects with moving targets and changing boundary cnditions
which request a dynamic leadership driven approach with focus on perceived effects and

mastering rapid changes.

1.3 Risk & Risk Management - basic elements according to ISO 31000

Introduction

Risk & Risk Management are topics addressed among mnay different professions in an

organization as it relates to any activity in the oerations or in the projects.

The terms are used among corporate finance as well as among the technical environments. In
the later years, risk management is also linked with HSE and used in the event focused HSE
Risk analyses. However, event risk and event risk management should include and fully cover
the cultural and organizational issues, including stakeholders. These sources of risk may have
higher impact than technical or financial risks, and must be covered in the risk management

analyses and processes.

Due to the wide spread of application, the actual terms and definitions may vary significantly
across the organization. There are historic reasons for the different understanding and

perception of the word risk and associated risk management.

The definition of risk is discussed in the next sub section and given some explanation and

interpretation.

The chapter covers primarily the qualitative event risk issues, whereas quantitative risk
estimations are catered for under the respective key performance parameter such as time,

Capex, Opex and NPV/IRR.

In the context of the organizational performance, a company’s risk strategy is elaborated and
how to reflect it in the risk management approach at various organizational levels, corporate

level, portfolio- / asset level and project level.
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This chapter also discusses the impact of risk on the desired quality requirements and features,

and how to integrate quality and risk management for dynamic conditions.

Numerous textbooks exist on risk management and uncertainy management. This section

refers to some of the key textbooks and guidelines.

ISO 31000 Risk Management — Principles and guidelines is used as a primary reference
document, supplemented by PMBOK and PMI publication by Ireland, “Quality Management

for Projects and Programs”. Other publications are also referred to.

Definitions of Risk and Risk Management

Risk is one of the most widely used expressions or term related to any activity in regular
operations as in projects. Anybody speaks about risk, but what is the definition of it. There

exist different interepretations and perceptions of it that is addressed in this section.

Most situations in life include uncertainty, and this characterizes the project world. In the
project environment uncertainty is present though the life cycle, from idea through to
implementation and handover to operations/users of the product, whether it is an external or
internal client. The extent of uncertainty as well as the corresponding effect on the objectives

will vary with the project phases and the type of project in question.

Risk is a common expression for these realities, covering the range of uncertainty and its

effect or impact/consequence on the objectives for the respective projects.

These perspectives are covered by ISO 31000, and an excerpt of the definitions is given in the

following sections.

The ISO 31000 is widely implemented in internal procedures and work instructions for

general operations as for project development work.

With reference to ISO 31000 :2018 “Risk management — Principles and guidelines”, Chr. 2.1,

the following terms and definitions apply:
Risk; effect of uncertainty on objectives

There are 5 notes linked with the definition in ISO 31000 as summarized in the table below:
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NOTE # Description

NOTE 1 An effect is a deviation from the expected — positive and/or negative

NOTE 2 Objectives can have different aspects (such as financial, health and safety,
and environmental goals) and can apply at different levels (such as

strategic, organization- wide, project, product and process)

NOTE 3 Risk is often characterized by reference to potential events and

consequences or a combination of these

NOTE 4 Risk is often expressed in terms of a combination of the consequence of
an event (including changes in circumstances) and the associated

likelihood of occurrence

NOTE 5 Uncerrtainty is the state, even partial, or deficiency of information related
to understanding or knowledge of an event, its consequence or likelihood.

Table 1 — 3 Notes in ISO 31000

Note 4 is the interpretation of the term risk that is closest to the most widely used approach. It
is covered in the plain definition, effect of uncertainty on objectives; however, it is not

straithforward to understand the effect as a combination of consequence and likelihood.

In many professional environments, uncertainty is understood to be the deviation from
expected value, expressed in terms of the standard deviation. It does not explicitly tell
anything about the consequence of the deviation, just that there is a deviation with one or

more standard deviations with associated probability level.

In this textbook the definition of event risks will essentially follow the explanations given for

Note 3 & 4 from ISO 31000 and is thus expressed as:
(1-2)
Risk = Probability of occurrence combined with the consequence if it happens

In this context it covers the full range of uncertainty, both negative and positive deviation,
frequently expressed as threat and opportunity combined with the associated effect in terms of

consequence if it happens.

Experience and tradition in organisations and projects have focused to a large extent on the

downside, the potential threats. It is of utmost importance to start thinking on the
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opportunities from day one of the project development route; if not, doors may be locked for

several unique opportunities later during the project execution.

Risk is defined differently in different sources. Some of these are shown in the table below:

Source Definition

Oil Company Risk is a deviation from a specified reference value and the
Governing Documents associated uncertainty.

* Positive deviation: Upside risk

* Negative deviation: Downside risk
Reference value is expectation, most likely, forecast, a
percentile or a target.

ISO 31000: 2018 Risk; effect of uncertainty on objectives

PMI PMBOK An uncertain event or condition that if it occurs, has a

positive or negative effect on a projects objectives.

Table 1 — 4 some examples of definition of risk in different standards and guidelines

The PMI PMBOK definition is close to the interpretation according to Note 4 in ISO 31000. It

communicates well and may be easily understood.

The definition given by the oil company, describes the range from negative to positive
outcome of a potential event, but does not explicitely cover the effect dimension, the

consequence dimension.
Risk Management is another primary definition that is of particular importance.

Risk management: coordinated activities to direct and control an organization with regard to

risk.
According to ISO 31000, the management of risk enables an organization to, for example:

— Increase the likelihood of achieving objectives.

— Encourage proactive management.

— Be aware of the need to identify and treat risk throughout the organization.

— Improve the identification of opportunities and threats.

— Comply with relevant legal and regulatory requirements aand international norms.

— Improve mandatory and voluntary reporting.
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— Improve stakeholder confidence and trust.

— Establish a reliable basis for decision making and planning.

— Improve controls.

— Effectively allocate and use resources for risk treatment.

— Improve operational effectiveness and efficiency.

— Enhance health and safety performance, sa well as environmental protection.
— Improve loss prevention and incident management.

— Minimize losses.

— Improve organizational learning and improve organizational resilience.

In summary, management of risk covering the list above, but not limted to that, will enhance

the confidence to achieve the specified and perceived quality of the project outcomes.

A critical perspective is to establish a proactive attitude for managing risk. It is not a post
evaluation but shall be utilized in the daily managerial duties and operations in the projects by
using the risk assessments as integral parts of the decision making and value generation
though the project execution. Of particular importance is to continuously make prioritized
actions and mitigations in order to minimize the effect if a negative event happens and

maximize the effect if a positive event happens. The applied RM Process should cater for that.

A standardized risk management process and approach shall be used at all levels in an
organization, from work package level, through project level, project portfolio level/asset
level to corporate level. By using the same methodology and principles a common practice of

risk management is developed and it ensures consistency in performance risk management.

The uncertainties identified and related to a project may be classified in three different

categories (Rolstadas & Johansen 2008):

1. Operational uncertainty (internal risk and opportunity)

2. Strategic uncertainty, related to the connection between the project and the
corporation/organization.

3. Contextual uncertainty, related to the external environment that the project is a part

of.

The classification above helps you focus on the key issues regarding uncertainty. These

considerations are linked to the event type uncertainty.
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Of relevance is however to link the event uncertainty categorization into the uncertainty
estimations, in which one distuingwishes between unsystematic and systematic risk that are
reflected in the uncertainty estimations. The systematic risk is associated with the contextual
uncertainty and is normally reflected in the risk premium included in the discount rate used in
NPV estimation. The systematic risk dimension includes elements such as market conditions,
political risk etc that the single project has no impact on. The unsystematic risk in projects is

reflected in the uncertainty figures for the respective variables in the cost and NPV estimates.
Risk Strategy

The tolerance and acceptance for risk vary from one organization to another, as well as

between different projects.

For simplicity purposes on may focus on risk strategy in three different main categories such

as:

— Risk willing
— Risk neutral

— Risk averse

In some organisations there may be a risk willing approach, in other a risk neutral or a risk
adverse approach. Legal and regulatory requirements may put constraints on parts of the risk

management such as health safety and environmental issues (HSE).

— Firstly, how consistent and conscious are the respective organisations regarding
establishing a firm and clear risk strategy for the corporation?

— Second, how well is the risk strategy communicated throughout the organization?

A firm and clear risk strategy does not necessarily mean that the risk strategy shall be
identical in all organizational units and activities, but a consistency in practice means there are

thorough arguments why differentiate when appropriate.

Observations in a range of industries are that an explicit risk strategy is rather seldom exposed
and communicated through the respective organisations. Implicit there are risk strategies in
most organisations, but they are not stated clear and firm. Under such conditions there may be
a chance that the actual risk strategy will vary, which affects primary business decisions as

well as quality of performance. Accordingly, the public sector should under normal conditions
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be risk adverse in order to perform a fully predictable and consistent service towards the

inhabitants.

Regardless of type of organisations or industry, there is a significant improvement potential

by deriving, formalizing and communicating the respective risk strategy in the organization of

concern.

Risk strategy in projects should reflect elements such as:

The project portfolio optimization through
o business driven selection of new projects and
o commercial performance excellence in current portfolio
Project Economics & business risk & potential
o Innovation & exploration
o Execution control
Technology solutions compatibility, integrity and maturity
Degree of component standardization, system flexibility and business system agility
Human resource & strategic core competence
o Inhouse resources
o Extent of use of external resources
o Project organization
Contract strategy
Procurement strategy
SLA, service level agreement
Project Product Quality; Preciseness level and how stringent should the specification
requirements be like
o geometric tolerances,
o Accepted variation in specified capacity level etc.
Project Delivery Quality; confidence level in approved schedule plan
Project Execution Quality; how to achieve confident efficiency & learning.
o Robustness & resilience
Implementation and handover plan
o How to secure a seamless handover to operations and users

Learning and continual improvement
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Relationships between the risk management principles, framework, and process

ISO 31000 decsibes a sound methodology that is sufficiently flexible to cope with any risk
related issues. It is however on an overall level and reflects the main principles, and the user

must put it into the context within own organisastion or project.

Figure 1 — 4 illustrates the relationship between the Risk Management Principles, the

Framework in which it occurs and the corresponding process for managing risk.

The RM Principles firmly state the totality approach regarding risk and risk management; it is
valid for any acticity and event in an origanisation or prosjekt. They fully demonstrate that the

RM Principles shall reflect the total organizational condition and characteristics.

The RM Framework follows the basic quality improvement principles according to Deming
and Juran. Of particular notice is the statement of commitment linked with the mandate. All
managers must achieve a strong personal commitment for using risk management in their role
as leader and demonstrate a firm will of use in any event or activity. The RM Framework and
RM Process must be a prime tool in the manager’s toolbox to be used continually with the

aim of improving the project performance.

Structwred
amd

! Value Creation Comprebensive |

and |

X = - “u

Principles (clause 4)

Leadership and
Commitment

Evaluation

Framework (clause 5) Process (clause 6)

Figure 1 — 4 Relationships between the risk management principles, framework, and process
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The implementation of the Risk Management approach is to activate the RM Process as

shown in figure 1 —4. It is of generic nature and consists of the following steps:

e Establishing the context

e Risk assessment
1. Risk identification
2. Risk analysis
3. Risk evaluation

e Risk Treatment.
Surrounding the process is communication and consultation, monitoring, and review.

For making confident and sound assessments, it is crucial to know in which context we are.
Within the project world, there are significant differences regarding the context when dealing
with an innovation and product development project compared to reorganization projects and
construction projects. The context must also cover issues like the political system, market
conditions, etc. The purpose of establishing the context helps you when doing the assessments
of risk and opportunities, as the assessments and evaluations may vary significantly in
different contexts. The establishing the context should cover both the external context and the
internal context, plus defining the risk criteria. The external context should cater for the social
and cultural, political, legal, regulatory, financial, relationships with and values of external
stakeholders etc outside the project in question, whereas internal context is project specific

related to the planning and execution performance. See ISO 31000 2018.

Concerning the risk criteria, the project organization should define criteria to be used to
evaluate the significance of risk. (ISO 31000 2018. The risk criteria should be derived in light
of which risk strategy is established for the organization and the overall business values and
policies of the organization. The risk criteria should also reflect the nature and type of risk in
question and must comply with legal and regulatory requirements. Risk criteria for technical
risks and opportunities are most likely different from risk criteria for organizational and

human resource related risks.

When the context is established, the actual risk assessment part of the process may be started.
The first step is to identify potential risks aand potential opportunities. A variety of methods
may be applied, from collecting previous experience on completed projects, through

brainstorm tools and mind mapping. Risk and opportunity may be associated with any issue in
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the project, the organization or society at large, and a gross list of potential risks and
opportunities can be derived by use of various relevant and appropriate methods for
identification. A gross list risk and opportunity register may be derived. Some of the
identified risks and opportunities may be outside your control and influence during project
execution. Therefore, it could be sound to extract a net risk and opportunity register with risk
and opportunity elements you may directly influence and manage. You should however never

ignore the outside non-controllable elements but be prepared for them if hey happen.

Examples of risk & opportunity elements are shown in the table below, gross list and

corresponding net list that is manageable in your role as leader.
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Risks not controllable & Gross list of potential risks & Net list (Extract from gross list)
manageable by you opportunities of potential risks and

opportunities that can be

influenced or managed in the

role as project leader

e  Geopolitical risks e  Technical risks Q Technical risks
e Mother Nature Issues e Technical break througs & Q Technical break througs &
e  Strikes opportunities opportunities
e New governmental e New features of product QO New features of product
regulations e  Unpredictable political risk 0O New market segments
o Safety e  Market risk O Sub contractor and supplier
o HSE e New market segments market
o Business e  Mother nature issues 9 Human resources
e Strikes O Roles and responsibility

. issues
e New governmental regulations

o Safety and environment O IS/IT support systems

HSE, and
o Business constraints
e  Sub contractor and supplier market
e  Human resources
e Roles and responsibility issues

e IS/IT support systems

Table 1 — 5: illustration of a gross list of potential risk and opportunity elements and the
corresponding extracted net list manageable by you. Risk management however must include
proper actions even for the potential risks not controllable and manageable by you but initiate

proper actions to minimize the consequences of these.
When identification is done, the risk assessment moves into the risk analysis stage.

The risk assessment process is identical whether it is positive or negative events/issues. The
majority of organisations are familiar with use of the the risk assessment tool and process for
downside risk, whereas less experience is gained for using the same methodology for the
upside, or opportunities. The textbooks in project management also have focused on the
downside risk, less frequently on the opportunities/ upside, except the books by Chapman &

Ward on uncertainty management that cover both upside and downside equally important.
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In the risk analysis, the risk analysis process is to comprehend the nature of risk and to
determine the level of risk through risk estimation, expressed in terms of the combination of
consequence and their likelihood. The risk analysis provides an input to the risk evaluation
and to decisions whether risks needed to be treated, and on the most appropriate risk treatment

strategies and methods. (ISO 31000: 2018)

Consequences and their likelihood can be determined by modelling the outcomes of an event
or set of events, or by extrapolation from experimental studies or from available data. These
can be illustrated in the matrices in figure 1 — 5 and 1 — 6 for threats and opportunities

respectively.

Analysis of Down-side Risk

Probability of

occurrence

High

Medium

Low

Low Medium  High

Impact if occurring

Figure 1 — 5 Introductory illustration of the combination of consequence and probabibility in
its simplest form with a scale of low, medium hig on both consequence and probability for

down side risk
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Opportunity Analysis

Probability
High

Medium

Lo

Low Medium High

Consequence/Impact

Figure 1 — 6 corresponding illustrations of the combination of consequence and probabibility
in its simplest form with a scale of low, medium hig on both consequence and probability for

upside opportunity

Next step is risk evaluation; see process in figure 1 — 4. The risk evaluation is to compare the
level of risk derived in the risk analyses with the risk criteria for the context of concern. It
provides a prime background for the decision whether to do proper risk treatment to satisfy
the risk criteria. This is valid for the potential threats as well as for the potential opportunities.
The decisions will differentiate between the kind of risk element that should be evaluated, as
the risk criteria are different for economic & technical issues compared to organizational and

human resource originated risk issues.

A combined risk and opportunity assessment is illustrated in figure 1 — 7 with a typical
refined scale on the respective axes for impact and probability. The consequence dimension is
split into the categories, HSE, reputation, quality, financial, svhedule with a consequence
scale with the level, minor, moderate serious, severe, major. The coreeponding probability
scale is made of 5 categories, very unlikely, unlikely, less unlikely, likely and very likely,
with a specified probability level to each category.
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Probability & consequence
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Figure 1 — 7 Example of threat and opportunity assessment practice within Equinor/Statoil

The risk assessment process is followed by a risk treatment sub process. The risk treatment

step has been the weakest spot in the entire RM process in many organisations. Efficient and
concrete actions/mitigations may be difficult to identify and execute, thereby less priority has
been given to this critical element. It does not help performing a proper risk assessment, if no

concrte actions or mitigations are put in real.

The RM Process could likely be more refined than what is shown in figure 1 — 4. However,
the basic and necessary steps are included and each organization should derive their own
company or project specific RM process. It should comply with the RM Process in figure 1 —
4, but must be customized to the specific constraints and conditions within the organization or

project.

Risk Treatment, or risk mitigation, is the key to manage risk and contribute to improved
performance in the project. The risk treatment includes identification and creation of possible
actions in order to master the risk issue in question, plus implementation of preferred and

approved solution/action.

The risk treatment is applicable for both threats and opportunities. The process is identical

whether it is positive or negative risks.
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The main difference is that for threats, the risk treatment and actions are focusing on
minimizing the effect of the potential risk element, whereas for opportunities, the risk
treatment is to create and develop solutions that maximize the chance and value impact for the

identified risk opportunity element.
The risk treatment might be an iterational or cyclical process of:

e Assessing the risk treatment
e Deciding whether residual risk levels are tolerable

e Assessing the effectiveness of that treatment/action.

The Risk Management Process

Rizk breakdo truct
=% BrESkOowI ST LELUre Implement & followup

Probability scale Evaluate risk vs criteria .

action plan
Consequence scale Accounted for elsewhere? Undate action olan
Time horizon Prioritisstherisks i iy

Stakeholder analysiz Update risks register

oo oo En oo

ALLSLUmarE ] et
-

prerme ek

T

o— | O
Corecd _'-'_ el VR
e Identify risk e e

ldentify actions

Prigritise actions [cost/benefit)
Createaction plan including
responsible & due date
Identify Action owner

Register inrisk tool
Estimate impact
Estimate probability
Define Risk owner

Figure 1 — 8 Sketch of an actual risk management process as used in a company.
Risk Escalation Structure

The qualitative and event focused Risk Management methodology has some unique
characteristics. It generally communicates well and is easily understood at all levels in an
organization or project. Thereby, consistency may be achieved regarding assessment and
managing risk at all levels in the organization. Through that approach you derive a top 5 or
top 10 risk element list, and corresponding opportunity list at the lowest organizational level

such as the work package level.
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The methodology provides you with the capability of derivation of Top 5 (10) risk and
opportunities at any levl in the organization and a Risk Breakdown/Escalation Structure
should be derived. An example of such is shown in figure 1 — 9 and figure 1 - 10. Enhanced
confidence may be achieved by doing both top down and Bottom up bottom-up process wrt

risk and opportunity.

The initial approach may be to take the top-down route. The principles appliy for a single
project as illustrated in figure 1 — 9 but are applicable on project portfolio level and enterprise
level. In the latter case the main level in figure 1 — 9 represents the enterprise level, the sub
level the port folio or business unit level, and the package level represents thesingle project

level.

A very interesting perspective is however the bottom-up process as a primary approach, the
socalled Risk Escalaation Structure. With the bottom-up process, one has to assess the risk
elements according to risk criteria for the next level up whether the potential risk element
should be escalated. In that context the escalation process is of particular importance. Which

risk elements are judged to move up the risk breakdown structure?

The bottom-up risk analyses must consider the two main variables 1) the likelihood of
occurrence and ii) the impact if it occurs. The primary variable is the impact or consequence
if it occurs. One risk element may be analysed to have major impact on the package level, and
may be on the Top 5 Risk Element list for the package level. However, when assessing the
escalation to the level above, one has to consider the impact on a broader area/range than the
package level; ie on sub project level. If it falls into the category of having major impact on
the sub project level, the potential risk element should be escalated, conditioned upon hat the
likelihood of occurrence is high. Similarly, a further escalation to the main project level

should follow the same process as described for the sub project level.

The likelihood of occurrence may initially be interpreted to become stable regardless on level
in the risk breakdown structure. That might be initially realistic when considered independent
of other potential risk elements. That hypothesis should however be questioned and tested as
the combination of different risks may lead to a change in likelihood of occurrence, either

more detrimental or reduced.
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The process of assessing the eventual escalation to next level up should be done in light of

upfront derived risk criteria for the respective levels in the Risk Breakdown Structure. By

doing both top down and bottom-up analyses you are in a position to compare the outcome of

the top down and bottom up approach, and the two approaches will contribute with

complementary facts in order to enhance confidence and consistency in the analyses.

Risk Breakdown/Escalation Structure

Main Project
Top 10 Risks

Sub project 1
Top 10 Risks

Sub project 2
Top 10 Risks

Package

1.1
Top 10 Riske:

Package

Top 10 Risle

Package

Top 10 Risles

Package
2.2
Top 10 Risles

Package

Top 10 Rizle=

Figure 1 — 9 Risk Breakdown Structure/Risk Escalation Structure; illustration example for

three levels of down side risks/threats

Opportunity Breakdown/Escalation Structure

Main Contract

Subcontract 2
Top 10 Opp.

Package
2.3
Top 10 Opp.

Package
2.2
Top 10 Opp.

Package

Mlain
lavel Top 10
Opportunities
ISUbI Subcontract 1
eve
Top 10 Opp.
Pac Package Package Package
lewel. 1.1
Top 10 Opp. Top 10 Opp. Top 10 Opp.

Top 10 Opp.

Figure 1 — 10 Opportunity Breakdown Structure/Opportunity Escalation Structure; illustration

of example for three levels of opportunities
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Impact of risk management on quality

Risk is associated with uncertainty combining likelihood of occurrence with the consequence
if it occurs. These perspectives are valid for any issue related to the project of concern and its
context. As a consequence of these facts, risk is directly connected to the quality issues of a
project, which is also reflected in figure 1 — 8 in which quality is one of the dimensions

covered by the risk analyses process within Statoil.

In this textbook quality in projects is differentiated into product quality, delivery quality,
project performance quality and effect quality. Uncertainty is a variable and present for the

various project quality terms & definitions.

Due to this reality, managing risk and uncertainty is considered to have direct impact on the
specified and perceived project quality, and it should have first priority to master the risk and
opportunities for achieving the desired project quality. That is in compliance with the
definition of risk management by Chapman & Ward, stating “risk Management is to improve

the project performance”.

The event focused risk & opportunity management approach may be perceived as a static
approach and may not adapt to the reality of dynamics and ever changes during the project
execution. The tools applied according to the highlights described in the preceeding sections
are fully valid and appropriate. The managerial approach for mastering risk and opportunities
is to perform risk analyses continually or at least periodically in order to cope with changes,

progress, and altering boundary conditions through the project life cycle.

The risk management assessments should be done directly linked with the performance
management & control during execution. The derived Top 5 (top 10) and risk and opportunity
register should be updated, and a historic log should be established. Thus a one time risk
analysis and assessment at start up of the project is not satisfying the requirements to

professional risk management in projects.

Periodic updates of the risk analyses and assessments must be done combined with derivation
of appropriate risk treatment. In that context it is of importance to derive the consequence of
actions on the forecasts for completion of the project, in any dimension describing the project
quality and performance, on product quality, cost, progress and efficiency as well as on the

effectiveness of use of thr project deliverables.
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The risk treatment needs particulat attention. Potential risks are to be treated such that they do
not become real and the risks should generally be reduced or resolved during the project
execution. What about the opportunity side? Opportunities may be identified during the
project execution in parallel to the downside risks. Now the objectives are to maximize the
probability and value of the potential opportunities. The accumulated value of the
opportunities should increase over time during the project lifetime. Frequent practice in the
past has shown that the opportunity side is often forgotten, at least in the initial phases of a
project. Thus, several potential opportunities are not able to go live as many doors are closed
during the project execution with new constraints as the project produst or service develops

and matures. These perspectives are illustrated in figure 1 — 11.

Desired Results of Risk & Opportunity Treatment

Time

Recommendation:
Start Opportunity Treatmentas early as Risk Treatmentin order to maximize
Value of potential opportunities and spin-offs

Figure 1 — 11 Schematic illustration of the desired results of Risk & Opportunity treatments

What kind of risks should be managed by the project? Rolstadas & Johansen (2008) defines
three dimensions of project risk; operational risks, strategic risk, and contextual risk.
Operational risk is traditionally the likely focus for the project however the strategic and
contextual risk needs more attention. It does not help to manage and resove the operational
risks if the strategic risks and contextual risks are not fully accounted for in the planning and
execution of a project. The latter two addresses the importance of the role as project owner
who could cater for the strategic and contextual issues related to the project in question,

whereas the project manager should primarily handle the operational risk issues.
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Why integrated QRM, Quality & Risk Management, in projects?

Most projects may be characterized by a dynamic system to a different degree. Project success
depends on mastering the dynamics and change, and should obtain the specified project
quality in any respect. It means that you have to be in the driver’s seat for the changes and
coping with the dynamics, not being dictated and foced by the imposed necessary changes.
This is even more so in todays’and future project and business environment frequently
characterized by steady increase in volatility, uncertainty, complexity and ambiguity, the so-

called VUCA-world.

A proactive approach is a condition for mastering such an environment, and efficient use of
risk management is a one of the most relevant approaches for making project success and

deliver as specified and perceived.

The proactive approach is characterized by doing proper actions prior to the occurance of a
potential risk and opportunity. Thus the risk management principles are linked with the role as
manager and decision maker in the projects, not as a compliance and post control procedure.
Thus, risk management provides a different function from the classic audits, as it is utilized in
the operations and execution of the management of the project, not limited to a post

evaluation of it.

The ultimate objective for a project is to deliver what is specified quality of the product or
service, deliver at right location and within specified schedule combined with an execution
performance that demonstrates the professionalism and efficiency of the project origanisation
in question. Risk Management is in that context considered to be a primary leadership and
decision support tool and is a key enabler for achieving the specified and perceived quality in

a project world haracterised by dynamics and change.
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1.4 Expectation management & stakeholder management in projects

Perceived quality is to a large extent related to how to perform expectation management
towards the respective external and internal stakeholders. The expectations derived and
specified must be realistic and readily achievable, easy to communication and
sufficiently robust in order to avoid mis understanding, dissapointments and
frustrations among the external stakeholders. The challenge is to establish a joint
understanding and perception of the expectations for the actual project deliverables, the
client and supplier must establish a common perspective and understanding of metrics,
specified deliverables, in running operations as well as in projects.

Too high ambitions may be experienced as negative if they are not met, see formula (1 — 1).
Lowering the expectations leading to exceed these at delivery is frequently a better approach.
However, the practice must not lead to specifyning sub standard quality in order to exceed the

expectations.

Many environments and functions are exposed and influenced by projects, during the
initiation and planning phases as well as during the execution, and finally by the use of the
project deliveries. In that context it has relevance to map the expectations by persons and
groups affected by the projects in the respective project phases. Stakeholder analyses and

stakeholder management are of particular value here.

The stakeholder analyses may by use of a stakeholder mapping derive who are affected by the
project and the project results, who are supporting the project and who are sceptic and
negative. Furthermore, the mapping should lead to a thorough understanding of the relative
power and influence base internally and externally. These perspectives should be linked with
the identification process of potential risk elements. It could likely be that some of the most

important and powerfull stakeholders are identified as the higest ranked risk elements.
A stakeholder analysis in its simplest version may consist of the following steps:

1. Stakeholder mapping:
a. Internal stakeholders
b. external stakeholders

2. Group the stakeholders in a range of categories
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3. Analyse each identified stakeholder regarding how important he/she is, base don
assessing the power base, relative importance, positive or negative to the project
process and the outcomes.

4. Establish a top 5 list of the repective stakeholders.

5. Establish an action plan related to the top 5 stakeholders in the attempt to minimize the
negative influence to those that are sceptic/negative, and maximize the influence by
those who are in favour of the project

6. The action and implementation plan must include a firm description of the derived

actions, who is in charge, and due date for the actual implementation.

It is of utmost importance to notice that stakeholder anslysis and stakeholder management

should deal with both external and internal stakeholders.

The internal stakeholders may be rather obvious, but there are strong opinion makers and a
grey eminence among the staff that may have significant impact on the project success in
terms of degree of support to the idea and initiative as well as to the project execution. These
informal leaders may not be present outside the classic organization charts but may have
strong opinions and minds about the way of doing the operations and projects with heavy
influence on the fresh graduates in the organization. The project managers challenge is to
convince these opinion makers that they will benefit from supporting the project and act like

ambassadors for the project iniative.

The external stakeholders represent a wide range of influensors on the project, who maay be
affected during the project execution period, or by the use and operation of the project
deliveries. Typical external stakeholders are contractors, sub-contractors, suppliers and
vendors, clients, competitors, unions, central & local governmental bodies, public service
offices and their officers, membership organisations, the local society, non-governmental
bodies like Greenpeace etc. Through a thorough mapping of external stakeholders, you might
be surprised who and how many that may be affected by and influenced by the project in
question, both positive and negative influence and interaction. The range and kind of external
stakeholders may vary significantly between different cultures. Nevertheless, managing
stakeholders is considered among the most important activities for a project director/manager
in large, complex and multi-national projects with many nationalities among the staff

involved in the project execution phase.
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The role of the project leader is to a large extent to manage the expectations and perceptions
of the respective stakeholders. As a consequence, the project leader must be the ambassador,
role model, and seller of the project idea and project. Stakeholder analyses and stakeholder
management are key enablers in that context, firmly established and explained by Briner et al
in the text book Project leadership, (Briner et al). In their project leadership model,
stakeholder management and alignment are considered to reflect excellent project leadership
in order to secure agreement with the the project stakeholders. The role of the project leader

as integrator is illustrated in figure 1 — 12 below.

The Project Leader as Integrator

Securing .
Marketing
Stakeholders The project
agreement
\ iring ‘

Into

eholders

g upwards

outwards
Building _
Credibility Networking

Figure 1 — 12. Project Leader as integrator to secure stakeholder agreement (Briner et al)

Excellent project leadership performance may be achieved by including appropriate
stakeholder management as part of the leadership duties. This may be done to satisfaction if
periodic stakeholder analyses are included as an integral part of the management of projects.
Stakeholders change through the project lie cycle, from idea generation, innovation and
development through execution, commissioning and handover to operations. Thus,
stakeholder analyses should be done periodically in order to identify the changes in who are
the stakeholders, but also the varying interest and influence among existing stakeholders when

walking through the project.
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The overall objectives of using stakeholder analyses and assessments in managing the projects
are to contribute to secure a successful project. This is briefly expressed in a well known
statement by Hartmann, such as: “A project is successful if all stakeholders are happy”
(Hartmann, F.T., sec 1.6 p 11). The statement is an over-simplification but reflects the
importance of managing the stakeholders. It does not mean to treat all stakeholders equally,
but to secure that their expectations are met as much as possible. In that context, managing the
expetations to the primary stakeholders becomes an important part of the stakeholder

managenet.

In addition to mapping the potential stakeholders, the analyses include assessments of their
relative importance as well as derivation of mitigations/actions for securing stakeholders

agreement. A proper and committing implementation plan should be established.

The role as project leader is dealing with communication, and the ability to thoroughly expose
and explain the project objectives, strategies and goals, and why they are so in the specific
project of concern. Stakeholder management is in its broadest sense an understanding of the
various needs for the respective stakeholders and should try to meet the expectations to each
stakeholder. The type of communication should be differentiated including prioritization of

the prime stakeholders.

A stakeholder analysis tool is a necessary part of the tool kit for the project manager in order
to achieve satisfactory managerial performance. It will help you focusing on the prioritization
of the most influencial stakeholders. The stakeholder analyses will also contribute to
identification of the expectations to the respective prime stakeholders. Furthermore, it will
help you prioritizing who should be shown particular attention and who could be downgraded

in terms of the extent of follow up activities.

Excellent leadership skills are critical for obtaining good stakeholder management through a
well balanced & wise approach towards the respective stakeholders. First of all, it means to
show genuine respect for the stakeholders and their objectives & rationale, at the same time is
firm and clear about your own role and objectives for the project. An upfront informal
dialogue with the prime stakeholders may lead to clarification and resolution of an issue. Use
of elements from the negotiation techniques may help, with particular focus on listening to the
stakeholder’s arguments thoroughly. Frequently plain misunderstanding may become a part of

the issue due to lack of complete information and facats sheets.
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Situation dependent leadership & stakeholder management must be the basic approach during
project execution, and cope with the different challenges during the project execution period.
Thus stakeholder management must be proactive, and is not a passive one-off event prior to
the project start up; a requirement equivalent as for risk management and quality management

in projects. A dynamic and proactive approach must apply during project execution.

Stakeholder management should vary over the project life cycle, and could in many cases be

split into thre main periods of the project life cycle such as:

e The innovation, idea and conceptual development period
e The project planning and execution including testing and implementation prior to
handover to operations, either external or internal clients

e The post project period, the operation of or use of the project delivery.

The project manager must be a seller of his/her project, in order to obtain necessary attention
with respect to get access to resources as well as priority of this project relative other projects
in the portfolio. It is a fight internally as well as externally to get access to the right resources
and the orject manager must be rather extrovert and convincing to make his/her project
particularly attractive. Project managers having a good reputation, have a great advantage as
many key resources will like to join a winning team. Thus the role of the project leader is to
influence and convince resources and stakeholders about the preference of the project and its

expected results.

In summary stakeholder management is a systematic and professional approach for the
performance of lobbying in order to promote his/her own project, for achieving priority with
resspect to resources as well as pprospect. Expectation management is an intergral part of the
stakeholder and leadership issues and a necessary managment enabler for making project

SuUCCEss.

1.5 A process-oriented perspective on quality and risk management
There is a general acceptance that value generation in enterprises and projects to a large extent
happens through lateral work processes rather than in the classic hierarchic organization

structure with a straight vertical line in command.

Many organisations have mapped their work processes in production operations, to a lesser
degree mapped the other work processes connected to support processes and management

processes.
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The primary benefits by mapping the work processes are:

e FEach step in the process is identified and the corresponding sequence of work progress
steps in the as-is condition.

e The roles of those involved are identified.

e An assessment can be done of the as-is mapped process and corresponding roles.

e The mapping of the as-is condition gives you the chance to introduce changes and
implement these; in particular reengineer the process such that unlogic loops and
irational steps can be removed.

e The process approach becomes the preferred and obvious way of managing the value
generation, whether it is a classic value chain or value networks-

e The process approach is ideal for digitalization and making the work processes

seamless.

The perspectives above are clearly documented in the classic book “The Toyota Way” by
Liker (Part Two, Session II). They pinpoint the need for continual process flow,
standardization, removing unnessary steps in the work process and avoid waist in the work
processes. These aspects are also addressed in the book “Business Process Improvement

Toolbox”. (Andersen, B.)

The foundation for the ISO-standards on quality is the process approach, in which the core of

the quality issues is work processes, not organization structure as such.
The definition of a process accoring to NS-EN ISO 9000:2015, as follows:

e «A system of activities that utilize resources to transform input to output results of
higher value than input. The processes in an organization are normally planned and

implemented under conditions of being controllable in order to create value added»

A process may be explained as a set of activities that are executed in a logic sequence leading
to achievement of specified objectives and goals by efficient use of the resources in the

organization.
A process is briefly characterized through the following elements:

e Processes are a set of tasks/activities.

e The process has a start and end activity
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e The process has a defined objective and output result.

e Processes are shaped through input/transformation/output relations.

Input consists of a set of input variables and resources. The respective process step transform
and add value to the utilised input ressources, deriving enhanced value in the output results.

This is chematically shown in the illustration in figure 1 — 13 below.

Transformation to being a fully process oriented company may be experienced as rather brutal
if one is used to the traditional hierarchic organisation. The respective processes clearly
expose where values are created, the output results are measurable and traceable, and
including which roles should be involved in the processes. Unneccary roles will be exposed,

and the performance is firmly documented by the output deliveries from the process.

The process-oriented company may be mentally challenging for some environments, in
particular in technology expert groups, as the recognition from colleages is the ruling
judgment of your work, not how you contribute to the value generation in the work processes.
There is allways a supplier/customer chain in the processes, internally as well as externally. It
is mentally hard for someone being requested to deliver value added services compared to

providing you with expert advice.

A process-oriented company is fundamentally different from classic line organisation, when
focusing on the control functions and value generation, as the value generation happens

laterally in the work processes, not vertically in the hierarcy.

A fully process oriented company is achievable only if the organization is aligned with the
processes, with clearly defined roles for process owners, process managers and task
responsible. Every step may be controllable, and the output results can be compared with the

desired ambition and approved requirements.
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What is a Process?

A complete end-to-end set of activities that together
create value for the customer

Requirements, conetrainks
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Figure 1-13 Schematic Process illustration

Business driven process management may be developed to different levels such as, see

Lereim (2008a):

e Level 1 Process mapping
e Level 2: Identification of relevant out put result Indicators, KPI’s
e Level 3: Identification of the corresponding process control parameters, an absolute

necessity for control and ability of continual improvement

Level 1: Process mapping

Launching process mapping in an organisation provides you with an intensified focus on how
and where the value generation happens in an organization. Rather frequently, unlogic loops
are identified in the work processes, resulting in double work or missing work activities due
to lacking a firm process description. A corresponding issue is who should be involved in the

processes, and that needs to be identified in the process mapping.

Process mapping should follow standardized ways and use of standardized symbols in the

flow charts. A well-known standardized approach according to IDEF is shown in the figure
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below. The As-Is condition is mapped including the corresponding roles involved, and a

variety of process mapping tools are available.

Process Modelling

IDEF-0: Integration Definition Function Modeling
ICAM: Integrated Computer-Aided Mamdacturing architecture

Policy & External constraints
strategy Control
Data
Data. information, knowledge
Input Output
Materials Product or Service
Resources
Technology
Equipment People

Figure 1 — 14 IDEF process identification and mapping

Level 2: Identification of relevant output performance parameters

Process design and process-oriented companies put firm requirements on documenting the
output from the respective processes in terms of output Key Performance Indicators (KPI’s).
It provides you with the ability to monitor achieved results in the main processes as well as in

the support processes.

The output results are intended documented in Key Performance Indicators. These should
reflect the output results and should document what is achieved or produced of value. This is
OK provided that the obtained results satisfy the requirement specifications for product
quality, delivery and efficiency in a project. The status & progress reports will thereby

become representative for the actual performance to date in the project.

A common misinterpretation in many organizations and projects are that the identified and
specified KPI’s are a measure of number of activities completed, not the desired output
effects. The definition of a process requests a measure of the effect, ie the output results stated
as a KPI. Many organisations monitor a wide range of activities, and less attention is paid on

the desired effects.

The identification of relevant output effect parameters requests a thorough assessment of what

are the values to be generated in the process, not just monitoring the activities done. If you
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primarily are monitoring the activities, the reporting just reflects the activity level or intensity,
not whether the activities contribute to adding value and improve the performance in the

process.

In the project world, what is the condition for monitoring value earned, efficiency and product

quality development?

Which enablers are relevant for achieving and maintaining the specified performance
indicators on product quality, delivery quality and project efficiency, and how to be able to
achieve continual improvement? Such a condition is depending on having a set of relevant
process control parameters that is standard practice in technical process such as chemical
refineries or dynamic positioning of a vessel by running the thrusters in order to maintain
specified location. Corresponding process control parameters should be established for the
management processes and project generation processes in order to obtaain continual
improvement for satisfying the specified goals and performance. These aspects are discussed

in the next section.

Level 3: identification of Process Control Parameters - a necessity for
management, control and continual improvement

The established work processes in an organization must be characterized by being
manageable and controllable, through monitoring output results with appropriate effect based
KPI’s and with relevant Process Control Parameters (PCP’s) used in the process control loop.
The Process Control Parameters (PCP’s) are critical and needed in utilizing the control loop

for continual improvement if the monitoring of results deviates from specified performance.
How does the process definition fit the project world?

The project’s Work Breakdown Structure, WBS, is designed similar to the Process
Breakdown Structure, and the projects are among the first organisations utilizing control

parameters.

The final project output is the product delivery at actual accumulated cost and at actual time

(As delivered).

These perspectives are summarized schematically in the table below:
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Output Key Performance Process Control Parameters

Indicators
e Output Result of a process/ part e Enablers to be used in the process
process control loop; which buttom to push
e Effect of a process/ part process and which wheel to adjust

e A nescessity for adjusting the output
results
e A condition for achieving continual

improvement

Note: Note:

The output result should be monitoring the | Provides you with the capability for
achieved effect, not activity level as such addjustment and change of out put, a

condition for management & control

Table 1 — 6: Output key performance indicators and corresponding process control parameters

The obvious process control parameters in project execution management and control are the
classic project parameters Cost Performance Index, CPI and Schedule Performance Index,
SPI. They reflect the performance with respect to cost control and schedule control
respectively and are used in derivation ofprognoses/forecasts to complete. If there are
deviations from planned and specified, actions are taken to regain the specified performance
during execution. The CPI and SPI are derived from recorded figures for actual cost versus
planned to date, progress to date and the corresponding estimate of value earned to date.
These figures are utilized in the prediction of the forecast to complete both with repect to total
cost to complete and total time at complete. That approach is standard practice in todays’

project management.

What about control of the product quality development? Is there a corresponding Index for

product quality development in the projects?

The requested quality of the end delivery from the projects is described in the specification
requirements to the product in question. That is the planned specified and required features

and capabilities at complete.
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How to monitor and control the product quality development during project execution?

The respective professional environment record and test the features within their own part of
the delivery and normally have full grip on the development. It would be of great benefit
however to communicate that development in a format that is compatible and aligned with the
current project control practice on cost and schedule. Like the terms CPI ans SPI, a

corresponding management formatted quality performance parameter is established.
It is as follows:
QPI: Quality Performance Index

It is a normalised figure, as CPI and SPI, in which it expresses the ratio of the actual figure

divided by the planned or sspecified figure.

(1-3)
QPI = (Recorded Quality to Date)/ (Planned or specified product quality)

Why introducing the QPI parameter, since the professional & technical disciplines in the

projects cater for the necessary development of the product quality in the projects?

The key is the accountability and management perspective in the projects. Project
management excellence should cover management and control of any issue during the project
execution, not just cost and schedule. From the project management point of view, there is a
need to have a performance index on product quality development that has a format similar to

and 1s similar in nature and interpretation as the CPI and SPI.

If the actual product quality is in excess of planned/specified, the QPI will have a figure
higher than 1. If it is not, it falls below the 1.0 target line.

The desired level of the QPI is to be as close as possible to 1, but above 1. Then you deliver
what is specified and meet the expectations of the client. See the illustration in figure 1 — 15
below. For achievement of a confident process control, the recordings must be done
periodically in order to trace the development over time, and not the least identify the
deviation from planned/specified and thoroughly assess the change from one period to the
next. The latter is critical information for triggering actions in order to regain to what is

specified performance.
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Performance Control in Projects
QPI: Quality Performance Index
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Figure 1 — 15 Schematic illustration of development of the QPI, Quality Performance Index

over time during the project execution.

The QPI, the Quality Performance Index may be established for a part of the project and/or

for the entire product delivery. It will represent very different features.

Examples of specified/planned quality requirements are as shown in the table below:

Construction Projects IS/IT Projects
Buildings, vessels, oil rigs, highways ERP systems, CRM systems
e Dimensional tolerances of structure e System architecture
e % acceptance of embedded defects e Specified reliability level of system
in welds (SLA, service level agreement)
e Weld fracture toughness e Degree of compatibility with current
e Surface roughness & tolerances IS/IT system in the organization.
e Tolerances in concrete composition e User interface simplicity
for strength grade

Table 1 — 7: Typical Prodduct quality parameters for physical projects like/construction

projects versus IS/IT projects.
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During project execution, periodic recording of the actual quality gives you the opportunity to
estimate the QPI, as it is the ratio of actual value divided by the specified quality requirement.
The eventual variation from one period to the next provides you with confident process

control on quality development.

A more holistic Process driven Management Control in projects is thus established by
utilizing the three process control parameters QPI, CPI and SPI, not just CPI and SPI. It leads
to an integrated management process control of the project development that is a necessity for
achieving performance excellence in the projects. The project managers’ Process Control
Dashboard should then include QPI, CPI and SPI that are predicted periodically based on

periodic recordings at established cut-off dates, weekly bi-weekly or monthly.

The most widely used project standard internationally is PMBOK — Project Management
Body of Knowledge — issued by the American Project Management Institute. PMBOK is
developed with a structure consisting of 9 knowledge areas and formatted by use of the basic
process design prrinciples. Each process within the respective knowledge areas uses a

standardized format with the elements Input, Tools and Output.
Correspondingly, 5 different work process groups are identified which are:

e The initiation processes.

e The planning processes.

e The execution processes.

e Monitoring and controlling processes.

e Termination processes.

The defined work process groups above are not separate project phases, but are present in any

of the phases in a project.

The process groups are reflecting the basic principle in the Deming circle for continual

improveement through planning execution, control and adjustment for improvement.

PMBOK is designed such that the process is in focus. However, according to the definition of
a process including process control parameters that are necessary for adjustments and
continual improvements, such parameters are not explicitly visualised. However the tools
identified and listed may be considered as an expression for process control parameters, in

which also sub processes may be considered as an element in the list of enablers or tools.
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This is an excellent reference standard but needs to be customized to each project. For more
details see section 7.5. Standardization of the project processes is considered a significant
benefit in most organization, provided that the organization is capable of using the PMBOK

standard catering for the project specific characteristics in each project.

The ISO 21500 Guidance on Project Management standard is designed with a format and
structure quite close to the PMBOK but has a somewhat more overall and generic structure
including an intensified focus on the objectives and business case of a project. For more
details, see section 7.4. The ISO 21500 standard lists knowledge areas and associated
processes with input and output, without explicitly specifying tools or process control

parameters to them.

1.6 From post recording of As delivered towards a holistic approach on

quality and risk management.

There is a fundamentally different approach regarding quality issues when dealing with I) a
post recording and monitoring of AS-delivered product or service relative II) a proactive
management and control during the project execution. The mindset is totally opposite for the
two approaches. The first approach is the classic one that confirms and documents what is
delivered. The facts and figures are relevant as references regarding learning and post

evaluation but have marginal value for the project management of the project in question.

The nature of a project is a one-off event which means that you must do the right things right
first time and in the right sequence. It is an extreme condition, and you should be able to
influence the product development through proper product quality control and adjustment
during the life cycle of the project. A holistic oriented quality management approach is to act
proactively, through proper planning and prevent potential risks and deviations to appear. It is
a mental revolution and cultural paradigm shift in project organisations. Monitoring and
recording oriented organisations focus on whether a deviation is happened or not, and not on
making the right prioritized actions and decisions. Managers with low self confidence may
tend to fall into the detailed monitoring and recording mode rather than stimulating the

resource group to focus on the right activities and make efficient priorities and decisions.
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Detail oriented organisations may have a tendency to monitor and report a wide range of
activity performance parameters to en extent and detailing level beyond what may be
considered appropriate for the purpose of efficient management. The facts and figures are not
used for active management and control and the corresponding management resource

utilization is waisted.

A quality measure or recording confirms the achieved quality, not more, not less. If the
desired product quality is not as specified, the recorded figures tell you that. However, it is too
late to discover that fact at time of delivery. As a consequence, quality must be built into the
management culture through proper planning and continuous management & control through
the project execution, where deviations are sorted out by use of a sound set of enablers for
regaining to the specified quality level by using the principles of continual improvement in

the execution processes.

Quality Assurance, QA, is a combination of making a good quality plan followed by reliable
and predictable monitoring of actual achieved quality. If a deviation is identified,
actions/mitigations are launched for adjustments. The Quality Assurance including a
systematic continual improvement cycle provides you with the basis for sound Quality

Management.

According to the PMI standard PMBOK, Quality Management includes the following product

quality processes:

Quality Planning is to design the planning processes such that it focuses on doing the right
things right first time and in the right sequence. The quality planning should identify which
quality standards and product quality specifications that are relevant for the respective project

and include activities how to achieve the specified quality requirements.

Quality Assurance comprises the systematic quality planning, monitoring and control

activities in order to confirm achievement of the specified quality requirements.

Quality monitoring and recording is to measure and document actually achieved values on
product quality in order to make comparison with specified quality requirement figures
according to applicable and selected quality standards and product quality specifications.
Additionally, there is a desire to identify means and methods for avoiding possible causes

leading to nonsatisfactory quality performance and to avoid sub standard product quality.
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The quality planning process according to PMBOK is schematically illustrated in figure 1- 16.

It follows the basic rule for a process with input, transformation and output.

The transformation part is visualized through a set of tools and techniques available for
control and possible adjustment for control and improvements. Among the tools and
techniques are check lists, statistical analyses of recorded figures, comparison with other

products and test results from pilots or mockups.These may be considered as enablers.

Quality planning

Input Tools and Qutput
techniques

1. Quality policy 1. Costbenefit- 1. Quality

2. Scope-statutes [ analyses | management

3. Produet 2. Benchmarking plan
description 3. Flow sheet 2. Operatiional

4. Regulations — 4. Design == definitions

3. Other process experiments 3. Check lists
outputs 3. Quality costs 4 Inputto other

processes

[ PMEBOK Chapters.i |

Figure 1-16 Process illustration of the quality planning according to PMBOK

Quality management is to cater for satisfatory quality assurance and control in a leadership
perspective for the entire project organisation and its actiities, covering any process in the

organisation.

Total Quality Management, TQM, covers the multidimensional and holistic perspective of
managing the quality performance in an organisation covering all processes, main processes

as well as support processes.

TQM is briefly defined as a multidmensional approach to managing organisations focusing on
quality in all activities and issues occuring in the organization with the overall objectives to

achieve business excellence and delight the customer.
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The essence of TQM is summarized in focusing on the following desired outcomes:

e Achieve customer satisfaction.
e Secure employee satisfaction.
e Positive impact on society.

e Achieve satisfactory business results, financial and non-financial.

The focus areas above demonstrate that quality should be linked to far more that the
satisfaction by the customer, including organizational and cultural apsects affecting quality
and the quality attitude & culture in an organisation. An appropriate model covering these
perspectives is the EFQM-model, which is described in detail in section 7.2, Quality models.
(EFQM: European Foundation for Quality Management). It consists of 5 enabling elements
and 4 result elements. The 5 enablers are leadership, strategy & policy, human resources,
material resources and processes. The corresponding result elements are customers, people,
impact on society, and business results. The EFQM-model includes a systematic experience
feedback loop for eventually perform necessary adjustments/improvements by using the

relevant enablers.

In the project world, a similar model is developed, and named the Project Excellence model.
It is initially designed by the German Project Management association and later adopted and
revised to an international model for the International Project Management Association,
IPMA. The design and format initially followed the format and structure of the EFQM-model
with enablers and result elements. It is refined and designed as an integrated project
excellence model covering any aspect on quality in projects. The Project Excellence model is

decsribed in further detail in section 7.4.

Of particular remark is that the work processes are one of the most important enablers
according to the EFQM-model. That dimension is fully aligned with the basic philosphy for
the ISO 9000 standards. Similarly, other quality models reflect the importance of the
processes and the customer/supplier relationships, as clearly shown in the models by Oakland,
see section 7 and (Oakland, J. S). Furthermore the importance of leadership and people is

highlighted and accordingly the dimensions of commitment, culture and communication.
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Connections in Quality Management
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Figure 1-17 Interaction between Quality Assurance and Quality Management
1.7 What characterizes Quality in Projects?
The nature of projects relative regular production operation

A project is by its definition a one-off event, uniques with specified goals, limited

resources and time, and performed by a temporary organisation.

The sum of these characteristics gives a particular work environment in projects and
may be considered more extreme than in regular production operations. Regular
production operations have a repetitiveness in their actvities as their role are to deliver
products satisfying the specification requirements and at a production rate leading to an
efficient and sound business. Prequalification and statistical process control should cater
for the satisfaction of the quality requirements. Eventual deviations are adjusted
through established continual improvement cycles and procedures.

In projects, the «one-off» characteristics provide you with particular challenges, as you do not
deliver a series of products, but one single product. Then you are committed to do the right
things right first time and in the right sequence. The chances of continual adjustment of the

execution and product development are more limited compared to normal production
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operations with a requested production rate of units. The project characteristics request further
a detailed upfront planning, as you normally do not have the possibility for rework/adjustment
of deviations without significant detrimental impact for the execution of the project. These
considerations and challenges are further exposed in the illustration in figure 1 — 18. The
sketch includes 3 different curves showing variation over time during project execution. One
basic curve is the classic S- curve for planned accumulated cost versus time. The second
curve indicates the relative uncertainty versus time. Most frequently, the uncertainty is at its
largest during the initiation period of the project, and gradually decreases as the project
progresses and activities are completed. The amount of information and facts increases and
supports the profile of the declining uncertainty curve. Inexperienced project managers may
be rather concerned about the level of uncertainty at start up and might in the extreme cases
become almost paralyzed. Their reaction pattern may to the extreme be that they don’t dare to
initiate the project due to the high number of “loose ends™ at the start-up phase. However, the
situation is better than what the uncertainty curve reflects by itself. During which period can
you influence the most? That is normally in the initial phases covering the definition and
description of the scope of work and business benefits, and the the majority of work still
remains. Thereby the third curve illustrating the relative rate of influence over time
demonstrates the chance to influence in spite the fact that you are lacking information. As a
consequence, the reative rate of impact compensates to some extent the associated expected

high uncertainty level in the early phases of a project.

Frequently the projects are exposed to a delayed start-up/kick-off, still the specified delivery
date/ completion date remains. There are obvious reasons for keeping the finishing date and
for some projects there are no alternatives than deliver at the date as planned; that is true for

international sport events such as the Olympics.

What do you do if you enter into a situation that the planned project execution time is sqeezed
and reduced as the end date is remained but startup is delayed? Is the right “medicine” to skip

the planning phase and jump straight into execution?

With very few excemptions the answer is No. When you are squeezed time wise, it is crucial
to derive a confident plan comprising all necessary milestones and activities laid out in the
right sequence. It is first of all a critical matter to establish the consciousness to cover all
necessary activities and associated logic sequence, not necessarily spend very long time for

planning.
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Quality work in projects must be based on which goals are established and to be fullfilled,

both with respect to the desired effect goal and the actual delivery, the result goal.

The client/customer, internal or external, must identify the requested and desired effect to be
achieved by realization of the idea and accordingly use the actual project delivery in their

operations.

When the client’s effect goal is specified, the corresponding product delivery specification
shoul be generated. The client produces a set of documents covering the actual delivery wirh
the appropriate and necessary specification requirements and the description of the scope of
work. At the realization of the idea/initiative, the result goal is common for the client and the
contractor/supplier through delivery of the product in question at project completion date. The
handover from contractor to client may for some projects be in terms of the total final product
at project completion, for other projects at part-deliveries of sub-systems during the project
execution period. These principles apply whether the client is internal or external. The
supplier organization/project contractor should also establish their own effect goal, in terms of
what is the objectives and purpose for them to deliver that product and execute the project.

Their effect goals are not identical to the client’s effect goals.

Figure 1-19 schematically illustrates the relation and connection between the effect goal and
result goal. The result goal is the actual delivery of a product or service from the project, and
is in common for the client and supplier, whereas the desired effect goals are different for
clinet and contractor respectively. Of particular remark is that the achievement of the effect
goals normally happens in the period after project termination and handover, ie during the
operation and use of the product or service developed in the project of concern. Effect goal
are both qualitative and quantitative. Relevant effect goals are enhanced reliability level of the
operational regularity or increased capacity that indirectly increases the economics of the
project, enhanced capacity or capability of a product or system. A desired effect could also be
to increase the effectiveness and productivity of the use, be reduced demand for periodic
maintenance of the system/product in operation, or contribute to increase the company’s
competitive position, as well as increased market share. The consequence of the desired
achieved effects might lead to a firm business benefit, expressed in terms of the classic project
economics parameters NPV, IRR or Pay Back Time, or break even price. One may distinguish

between the effect goals and the corresponding possible business benefits as a result of

QRM in Projects Page 64



achieved effects, (Christensen). Effects might be achieved but the corresponding business

benefits are achieved after proper actions to let them come true.

Typical effect goals for a supplier are the profit margin in the project delivered, but as
important may be to maintain or increase market share and increase their relative competitive
strength. Also, strategic competence developmet and learning are considered being a desired

effect of a project with delivery to a client.

The supplier’s effect goals, and business benefits should be established prior to a request for
tender from a client, as it will enhance the supplier’s consciousness regarding priorities in a
strategic perspective as much from a resource point of view and overall business point of

View.

Competence development and learning are however potential effect goals that could be
achieved during the project execution, for the client as well as for the contractor/supplier and

other external stakeholders.

In summary, a recommended praxis is to develop and approve the effect goals and associated
potential business benefit prior to derivation of the specified result goals. That sequence may

enhance the preciseness level and confidence of what the delivery should actually be from the
project, which again contributes to a more precise description of the scope of work. That

approach complies fully with the principles in ISO 21500.

Past experience from a range of orgamisations and enterprises is that too little effort and time
are spent on the generantion of the effect goals and the associated communication of these
why this specific idea or initiative should be launched and go live. The ultimate consequence
is lacking ownership to the idea and initiative, and incomplete understanding why the idea or
project in question should be realized. Such a situation may complicate the conditions for

making sound and firm resultgoals with a corresponding well written scope of work.
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Strategic Impact of Planning and
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Figure 1-18 Relative Uncertainty level as function of time
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Figur 1-19 Goal Hierarchy in a project (Samset)
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What is Quality in Projects?

1. First, the product quality must at delivery and handover satify the specified quality
measures and requirements to the product accoring to the specification requirement
and scope of work. These features characterize the product quality resulting from the
development work done in the respective professional environments involved in
realization of the product or service. Of particular remark is that the quality
specifications describe the requested level of quality, whereas the scope of work also
includes the size/volume of the delivery. During project execution there might be
situations in which the total scope of work must be reduced although the quality
requirements remain at the specified level. A significant contributor to success is well
established effect goals and corresponding result goals including a realistic description
of the scope of work. In that context, it adds value to have a sound technical
verification plan including peer reviews and eventually independent analyses in order
to confirm compliance with specified values and characteristics. The quality control
process of the product quality should be considered continually, including a systematic
deviation control and procedures for continual improvement and regaining to desired
specified figures.

2. The Delivery Quality in a project includes, in addition to the specified product quality
requirements:

a. Time of delivery
b. Location of delivery
c. Rceived amount according to requested volume

3. The execution quality in projects comprises, in addition to the specified product
quality and delivery quality, the quality achieved in the other processes and activities
in the project with focus on the quality planned and achieved on all processes
connected to the project management execution and control. Actual efficiency and
productivity are elements in this categpry of project execution quality. Satisfactory
execution quality thus requests achieving satisfactory performance in all the processes
defined according to the knowledge areas according to PMBOK.

4. The effect goal quality in a project is dealing with the precision and actually achieved

effect goals such as project business benefit and effectiveness of use/operation.

The established project quality terms are explained in more detail in section 1.2 and illustrated

in table 1 — 1.
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Among the challenges related to the product quality in projects is the likely interdependency
between product quality, cost and time, as illustrated in figure 1 — 20 containing
interdependencies through the arrows in between the prime controlling variables. How
realistic are the project baseline with respect to budget and schedule? If delays happen in one
project phase, are there knock on effects both on cost and functionality? Is the specification
requirement a customized specification or is it based on standard equipment? That is the kind

of issues that must be addressed and managed during the project execution.
Relevant questions are:

e What is good enough, at what price and when can delivery happen?

e What is Quality Management excellence in projects?

Product-

. Quality of Project work
specification

Product Quality

+
\ Delivery on time and at
location

. +
Execut.mn Execution efficiency &
Quality within budget

in W
¢ Project work ‘
erformance Quality

Figure 1-20 Interrelationships and dependencies between cost time and product quality

What is good enough, at what price and when can delivery happen?
There are cases of product development that have happened with little focus on development
costs and schedule. Some professional innovation and technology environments may become

so fascinated by the ideas that cost and time are not in their minds. Important factors in
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product development and project management are to master the respective interfaces,

organisational interfaces, physical interfaces and/or contractual interfaces.

Excellent interface management is often experienced as a critical success factor during project
execution and maturisation of the product delivery, and significant risks may appear directly

linked to the interfaces.

Satisfacory business and project performance also request satisfactory quality on the project
management and control processes during execution in order to achieve the desired efficiency
and productivity during the entire life cycle of the project. That is furthermore a condition for

maintaining competitive expecution performance.

An extreme scenario happens in a project if management focus is dealing solely achieving
excellence on managment and control of cost development and the associated progress
without paying attention to the actual product quality. If budget control has first priority,
particular attention should be paid to product quality and schedule, as these parameters may
suffer. If progress is the sole priority, both cost and product quality may be affected

negatively.

Quality in the project management processes encompasses people, culture and organisation.
Consequently, the perspective of delivery quality and project execution quality in projects are

influenced by both the structure and culture dimensions during project execution.

Quality in projects deals with the combination of developing the product delivery according to
the specification requirements and at the same time achieve an execution performance with

satisfactory efficiency and productivity.

What is Quality Management Excellence in Projects?
Quality management excellence in projects is relying on the ability and capability of the
management team to establish thorough understanding and knowledge of the uniqueness and

project specific characteristics to the project in question.

The Management team must demonstrate a firm capability of identification of project specific
characteristics and issues, in order to develop and design a quality plan and project baseline
that cater for these. That is valid for the client/customer as well as for the contractor/supplier.
Strategic tactical and operational considerations must be done in light of the project specific

1SSues.
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Identification of project specific issues must cover any topic or part of the project,

deliverables, management and control.
The identification process should be able to expose and identify the following:

e What is project specific business benefits in addition to what is outlined in the
business case? Project specific effect goals should be identified for both client and
contractor.

e Are there specific issues and characteristics included in the scope of work that may
affect the project planning and execution?

e Are there project specific functionalities associated with the requested product
delivery?

e Are there project specific conditions for selection of execution methods?

e Are there project specific issues that affect the organizing, requested competence and
culture in the project?

e Are there project specific demands regarding control, monitoring and follow up during
project execution?

e Are there project specific contractual issues that affect the suppliers/contractors?

There is a general tendency in organisations to ensure learning from the past. That is a part of
the initiatives for continual improvement. This is generally of great value in order to improve
efficiency, standardization of work processes etc. However, there is a warning in this context,
as experience in professional project organisations have sometimes demonstrated a “copy
paste” approach, not only on methods and tools, but also on actual out comes of the respective
analyses to be done. Thus the pressure on learning from the past must not lead to short circuit
the good philosophy, as the project specific dimensions must be fully addressed and
reflected in the respective project planning and execution processes on quality and project
performance. The recommendations are to copy templates and methodologies from the

previous projects but never completely pre-filled in with facts and figures from past projects.
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Section 2 Product Quality in Projects

2.1 Quality of the Scope of Work and the Specification Requirement
Achievement of good product quality in the project is depending on the actual quality of the
description given in the scope of work and the corresponding product requirement
specifications both with respect to quality level and capability. A vague, incomplete and
unclear description of scope of work is considered to be a major fault for not meeting the

requirement specification for the product or service.

A firm and well written scope of work is considered to be a primary success factor for the
project execution. There should be put priority in the client organisation for derivation of the
scope of work to the detailing level and preciseness level that makes it possible for
contractors/suppliers to delicer a project to the satisfaction of client and meet the efficiency

ambitions and requirements in the supplier organization.
Key questions in that context are:

e What is the desired result goal, the actual product delivery at project completion?
e How precise should and could the result goal be specified prior to point of deccision

for launcing the project with the corresponding sanction for execution?

The requirement specification of the end delivery/product is a critical element. It must cover
any aspect of the features and functions of the product or service, including eventual
constraints for the development and for use of the project. The latter may apply for issues
connected to health, safety, and environment as well as for operability, inspectability and

maintainability during operation/use of the product/service.

The scope of work description will vary significantly from one project type to another. Well
known and mature concepts can be described to a high level of detailing, and are frequently
categorized as closed projects, (Hetland). The delivery is known and most boundary
conditions are known for the project execution, from kick-off to delivery and handover. The
other extreme is socalled open projects, in which the conditions are vague, you may “walk in
the fog”, and the the execution is a change journey with moving targets. That requests a

description in the scope of work that has a format and structure that allows for management
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towards a moving and changing target for the result goal. The latter characteristics may
represent IS/IT projects in which the final solution is not known fully at point of decision for
launching the project. The same is valid for research projects. For such categories of projects
the requirement specifications must be of a functional nature, and not include detailed
specifications. The functional descriptions should be objective and solution neutral, not
leaning towards one approach. Establishment of functional requirements for “open projects”
are challenging as derivation of committing functional requirements is difficult. The
functional requirements must combine the need for flexibility in solution and the demand for
commitment in features and functionality. This is very demanding, and the most senior
resources must be put on these tasks for generation of functional requirements. The
individuals in charge of that development must posses sufficient experience and demonstrate
a solution-oriented attitude. Fresh graduates do not have sufficient experience to fill that
function and the most senior resources should be in charge of developing the functional

requirement.

For the category of open projects, the result goal might be a moving target, whereas the
desired effect goal is more stable. One should consider putting more emphasis on the effect
goal rather than the result goal and let the potential suppliers to deliver a solution that fulfills

the specified & desired effects and objectives for use of the product or system.

For construction projects, the scope of work and corresponding requirement specification

could be more detailed and presice.

Which featurres should the requirement specifications cover? One part is about the As-built,
As-delivered at time of handover. However, the requirement specifications should include the
capacity and capability for the entire specified operation period or life cycle of the product
delivered. The life cycle and durability should be addressed and included. The specified
features should also cover parameters such as reliability level, operability efficiency,
maintenance and inspectability as well as capability of upgrading during operations. These

dimensions should be catered for in the scope of work and product description.

A well written scope of work should also cover the issues related to the users of the delivered
product or service. It should address the operation and user requirements in terms of validty
range and constraints. If not, misuse of the delivered product or service may lead to
misinterpretations and in the worst case break down of the as delivered product. Such a

situation must be avoided, and consequently explicit activities for systematic training of the
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operations and use of the product/service/system should be an integral and compulsory part of
the scope of work. The associated training packages are actually a part of the product delivery

at project handover.

Mainentance tasks and eventual features for upgrading capability could also be a part of the

scope of work in order to obtain a life cycle perspective on the product delivery.

In summary, strong recommendations are given to spend sufficient resources and the most
experienced resources in the derivation and design of the scope of work and associated

requirement specifications. That will pay off.

The product quality is visualised and exposed in the classic project control as outlined in

figure 2- 1.

Scope of Work
Product Specification

Product
Quality

Time * Cost

Figure 2-1 Illustration of product quality in the project described in the scope of work

with its associated product specification.

Scope management is one of the knowledge areas according to PMBOK, section 7.5. It

includes the following part processes:

e Collect and formalise the quality requirements and functionality of the product

e Definition of the scope and task
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e Derivation of the work breakdown structure
e Verification of the scope of work

e Management and control of the task during realisation and execution of the project.

The steps above add confidence to the process of making good quality. Furthermore the scope
of work must respond to a specific need among the primaary stakeholders to the project.
Those dimensions could be strengthened by use of experts and assessments on how to meet

the organisation’s needs.

Relevant tools in this context are market analysis tools and product analysis tools. Those
should lead to a firmer identification of the real need and help deriving a realistic and robust
development route. It may include structured methods for optimized design of the work
breakdown structure to work package level, system analyses, systems engineering, value

engineering and analyses.

Project Scope Management
Overview

5.1Flan 52Collect 53 Define 54Create 55Validate 5.6 Control
Scope Requirements Scope WEBS Scope Scope
Management

Input Tools & Techniques Output

1. Scope | | 1. Expert judgement | | 1. Project scope
management plan | | 2.  Product analysis statement,

2. Project charter 3. Alternatives AVErensing,

3. Eeguirements generation 2. Project
documentation | |4. Facilitated workshops [ | documents

4. Organizational updates
process assets

| PMBOK Chapter 5.1 & 5.3 |

Figur 2-2 Process - illustration of the scope definition according to PMBOK
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2.2 Product Quality in a Project

Rollout per phase and final delivery
The Project approach is a well established and recommended way of planning and executing
for delivery of a product or service according to established quality specification requirements

within the actual constraints with respect to time and resources available for execution.

In this sub chapter some considerations are summarized regarding the actual product quality
of the delivery. The final product delivery from a project undergoes a gradual maturation
process. It initiates from an identified idea, through feasibility studies, conceptual
development and towards a real detail design and development towards delivery. Through all
phases a gradual maturation happens, frequently through an agile and iterational approach.

This is schematically illustrated in figure 2 — 3.

In the idea phase, the description may be rather diffuse, but sufficient for further development.
The key challenge is as follows: What is sufficiently precise for providing you with a
satisfactory confidence for making the decision to continue? There must be sufficient

evidence to identify the potential prospects and direction of the development.

During the next stage, the feasibility phase must create the product idea to a level at which it

may be tested. Is the idea viable or is it not?

In the conceptual stage the basic idea shall be expanded and made more firm and solid in
order to assess alternative solutions for realisation. The most important product functionalities
and features must be documented to the level of detail that a decision can be made whether to
proceed to project sanction and rollout. Final concept selection and conceptual freeze provides
you with the formal basis for establishing the detail design & solution, contract and overall
procurement strategy as well as the project execution strategy. The conceptual phase may

futher be sub divided into prior and after concept selection.

The detail design & development phase shall lead to a product description to a detailing level
making it possiblee to build or develop a final system solution delivery. That should include
any element regarding featuress, capabilities and functionalities of the final product or service

including specified tolerances.

The consequtive commissioning and handover to the client or operations should comprise the

verification of the desired features, eventually perform final adjustments.
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The commissioning and handover to the client should essentially be a verification and final
adjustment of the delivery such that the FAT and SAT result in approval of the deliveries.
(FAT: Factory Acceptance Test; SAT: Site Acceptance Test)

The process for product creation and development is initially ideally illustrated as a sequential
process. However, in many cases, the development process is following a process route that is
more characterized by partly parallel processes as in concurrent engineering, in which the
consequtive part process starts prior to finalization of the previous part process/phase. There
is a desire to utilize methodologies catering for iterational processes which uses the agile
principles in order to mature a moving target. Scrum & agile project execution make it
possible to initiate and manage a dynamic project development route coping for agility,
resilience, and change. These princciples are brieefly described in chapter 6.6. It provides
you with an execution approach where daily status meetings are held, what is achieved and
what are the issues for the coming period. By that approach, the estimated cost of changes is

kept to a minimum compared with more classic water fall models.

The product development process is expected to be run at a higher speed of realization when
there is developed firm and clear desired effect goal prior to the derivation of scope of work
and associated result goals. The development process thereby may follow the schematic
maturation as shown in figure 2 — 3, from initially a rather diffuse picture towards a

preciseness level satistfying the established quality specification requirements.

Another important dimension related to the product development is the derivation of firm
milestones and the corresponding logic sequence of milestones. The well-known methodology
Goal directed Project Management (Andersen et al) helps you in the solution generation

process.

A milestone may be defined as «A new state is achieved», not a date as such. However,
experienced planners may predict expected dates with reasonable confidence when making

the overall project milestones plan. Examples of milestones are:

e System-engineering is complete and satisfies the specified detailing leevel & quality
e Detail design with associated work packages of construction drawings is complete

e Factory Acceptance Test (FAT) is complete and satisfies the requirements.

A milestones plan describes the logic sequence of states to be achieved in order to develop

and realise the product/service.
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The Scope of Work is the primary element towards realisation of the solution and delivery, as
outlined in section 2.1. A precise description of the scope of work makes it possible to to
deliver faster and to an enhanced preciseness level at handover to the operations. Furthermore,
the derivation of the scope of work is considered far more successful and easier if the desired
effect goals and result goals are established up front, fully documented and communicated to

the entire project team at the project start-up.

A well written and documented Scope of Work is further the basis for establishing the Work
Breakdown Structure. The Work Breakdown Structure (WBS) shall essentially be object
oriented such that part objects may be developed and delivered according to specified quality
requirements and features. Of particular importance is the issue of interfaces in the WBS. The
design of the WBS should be as simple as possible with a desired minimum of interfaces,

since the interfaces may readily be sources of risks in the project.

The sequence Effect goal => Result goal => Scope of Work => Work Breakdown Structure is
considered to be a prime condition for achieving successfully a fast and efficient development

of the product delivery from the project.

Phase Preciseness Level

Idea Phase — Overall functionality 